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1 FIELD OF STUDY STRUCTURE

1 Field of study structure

Mandatory

Master Thesis 30 CR
Advanced Engineering Fundamentals 50 CR
Specialization 40 CR
1.1 Master Thesis Credits

30

Mandatory

M-MACH-102858 | Master's Thesis 30 CR
1.2 Advanced Engineering Fundamentals Credits

50

Mandatory

M-MACH-102593 | Product Development - Dimensioning of Components 7CR
M-MACH-102718 | Product Development - Methods of Product Development 6 CR
M-MACH-102592 | Modeling and Simulation 7CR
M-MACH-102594 | Mathematical Methods 6 CR
M-MACH-102591 | Laboratory Course 4 CR
M-MACH-102597 | Compulsory Elective Module Mechanical Engineering 8 CR
M-MACH-102595 | Compulsory Elective Module Natural Science/Computer Science/Electrical Engineering 6 CR
M-MACH-102596 | Compulsory Elective Subject Economics/Law 4 CR
M-MACH-102824 | Key Competences 2CR
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1 FIELD OF STUDY STRUCTURE Specialization

1.3 Specialization Credits
40

Election block: Vertiefungsrichtung (1 item)

Specialization: General Mechanical Engineering 40 CR
Specialization: Energy- and Environment Engineering 40 CR
Specialization: Vehicle Technology 40 CR
Specialization: Mechatronics and Microsystems Technology 40 CR
Specialization: Product Development and Engineering Design 40 CR
Specialization: Production Technology 40 CR
Specialization: Theoretical Mechanical Engineering 40 CR
Specialization: Materials and Structures for High Performance Systems 40 CR
1.3.1 Specialization: General Mechanical Engineering Credits
Part of: Specialization 40
Mandatory
M-MACH-102405 | Fundamentals and Methods of General Mechanical Engineering 8 CR
Election block: Schwerpunkte (2 items)
M-MACH-102649 | Major Field: Advanced Materials Modelling 16 CR
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102599 | Major Field: Powertrain Systems 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102641 | Major Field: Rail System Technology 16 CR
M-MACH-102604 | Major Field: Computational Mechanics 16 CR
M-MACH-102642 | Major Field: Development of Innovative Appliances and Power Tools 16 CR
M-MACH-102605 | Major Field: Engineering Design 16 CR
M-MACH-102606 | Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics 16 CR
M-MACH-102643 | Major Field: Fusion Technology 16 CR
M-MACH-102648 | Major Field: Energy Technology for Buildings 16 CR
M-MACH-102623 | Major Field: Fundamentals of Energy Technology 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-102625 | Major Field: Information Technology of Logistic Systems 16 CR
M-MACH-102626 | Major Field: Integrated Product Development 16 CR
M-MACH-102608 | Major Field: Nuclear Energy 16 CR
M-MACH-102609 | Major Field: Cognitive Technical Systems 16 CR
M-MACH-102607 | Major Field: Vehicle Technology 16 CR
M-MACH-102627 | Major Field: Energy Converting Engines 16 CR
M-MACH-102610 | Major Field: Power Plant Technology 16 CR
M-MACH-102628 | Major Field: Lightweight Construction 16 CR
M-MACH-102613 | Major Field: Lifecycle Engineering 16 CR
M-MACH-102629 | Major Field: Logistics and Material Flow Theory 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
M-MACH-102615 | Major Field: Medical Technology 16 CR
M-MACH-102600 | Major Field: Man - Technology - Organisation 16 CR
M-MACH-102647 | Major Field: Microactuators and Microsensors 16 CR
M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-102630 | Major Field: Mobile Machines 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
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1 FIELD OF STUDY STRUCTURE

Specialization
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M-MACH-102612 | Major Field: Modeling and Simulation in Energy- and Fluid Engineering 16 CR
M-MACH-102632 | Major Field: Polymer Engineering 16 CR
M-MACH-102618 | Major Field: Production Technology 16 CR
M-MACH-102633 | Major Field: Robotics 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102634 | Major Field: Fluid Mechanic 16 CR
M-MACH-102619 | Major Field: Technical Ceramics and Powder Materials 16 CR
M-MACH-102640 | Major Field: Technical Logistics 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102636 | Major Field: Thermal Turbomachines 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
M-MACH-102650 | Major Field: Combustion Engines Based Powertrains 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
1.3.2 Specialization: Energy- and Environment Engineering Credits
Part of: Specialization 40
Mandatory
M-MACH-102575 | Fundamentals and Methods of Energy and Environmental Engineering 8 CR
M-MACH-102623 | Major Field: Fundamentals of Energy Technology 16 CR
Election block: Schwerpunkt (1 item)
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102642 | Major Field: Development of Innovative Appliances and Power Tools 16 CR
M-MACH-102605 | Major Field: Engineering Design 16 CR
M-MACH-102643 | Major Field: Fusion Technology 16 CR
M-MACH-102648 | Major Field: Energy Technology for Buildings 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-104323 | Major Field: Innovation and Entrepreneurship 16 CR
M-MACH-102626 | Major Field: Integrated Product Development 16 CR
M-MACH-102608 | Major Field: Nuclear Energy 16 CR
M-MACH-102627 | Major Field: Energy Converting Engines 16 CR
M-MACH-102610 | Major Field: Power Plant Technology 16 CR
M-MACH-102628 | Major Field: Lightweight Construction 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
M-MACH-102600 | Major Field: Man - Technology - Organisation 16 CR
M-MACH-102647 | Major Field: Microactuators and Microsensors 16 CR
M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
M-MACH-102612 | Major Field: Modeling and Simulation in Energy- and Fluid Engineering 16 CR
M-MACH-102632 | Major Field: Polymer Engineering 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102634 | Major Field: Fluid Mechanic 16 CR
M-MACH-102619 | Major Field: Technical Ceramics and Powder Materials 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102636 | Major Field: Thermal Turbomachines 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
M-MACH-102650 | Major Field: Combustion Engines Based Powertrains 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
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1.3.3 Specialization: Vehicle Technology Credits
Part of: Specialization 40
Mandatory
M-MACH-102739 | Fundamentals and Methods of Automotive Engineering 8 CR
Election block: Schwerpunkt (p) (between 1 and 2 items)
M-MACH-102641 | Major Field: Rail System Technology 16 CR
M-MACH-102607 | Major Field: Vehicle Technology 16 CR
M-MACH-102630 | Major Field: Mobile Machines 16 CR
M-MACH-102650 | Major Field: Combustion Engines Based Powertrains 16 CR
Election block: Schwerpunkt (between 0 and 1 items)
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102599 | Major Field: Powertrain Systems 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102604 | Major Field: Computational Mechanics 16 CR
M-MACH-102642 | Major Field: Development of Innovative Appliances and Power Tools 16 CR
M-MACH-102605 | Major Field: Engineering Design 16 CR
M-MACH-102606 | Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics 16 CR
M-MACH-102623 | Major Field: Fundamentals of Energy Technology 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-102626 | Major Field: Integrated Product Development 16 CR
M-MACH-102609 | Major Field: Cognitive Technical Systems 16 CR
M-MACH-102627 | Major Field: Energy Converting Engines 16 CR
M-MACH-102628 | Major Field: Lightweight Construction 16 CR
M-MACH-102613 | Major Field: Lifecycle Engineering 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
M-MACH-102647 | Major Field: Microactuators and Microsensors 16 CR
M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
M-MACH-102612 | Major Field: Modeling and Simulation in Energy- and Fluid Engineering 16 CR
M-MACH-102632 | Major Field: Polymer Engineering 16 CR
M-MACH-102618 | Major Field: Production Technology 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102634 | Major Field: Fluid Mechanic 16 CR
M-MACH-102619 | Major Field: Technical Ceramics and Powder Materials 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102636 | Major Field: Thermal Turbomachines 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
1.3.4 Specialization: Mechatronics and Microsystems Technology Credits
Part of: Specialization 40
Mandatory
M-MACH-102740 | Fundamentals and Methods of Mechatronics and Microsystem Technology 8 CR
Election block: Schwerpunkt (p) (between 1 and 2 items)
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
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Specialization
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M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-102633 | Major Field: Robotics 16 CR
Election block: Schwerpunkt (between 0 and 1 items)
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102641 | Major Field: Rail System Technology 16 CR
M-MACH-102604 | Major Field: Computational Mechanics 16 CR
M-MACH-102606 | Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics 16 CR
M-MACH-102623 | Major Field: Fundamentals of Energy Technology 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-102609 | Major Field: Cognitive Technical Systems 16 CR
M-MACH-102613 | Major Field: Lifecycle Engineering 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102615 | Major Field: Medical Technology 16 CR
M-MACH-102647 | Major Field: Microactuators and Microsensors 16 CR
M-MACH-102630 | Major Field: Mobile Machines 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
M-MACH-102612 | Major Field: Modeling and Simulation in Energy- and Fluid Engineering 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
M-MACH-102650 | Major Field: Combustion Engines Based Powertrains 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
1.3.5 Specialization: Product Development and Engineering Design Credits
Part of: Specialization 40
Mandatory
M-MACH-102741 | Fundamentals and Methods of Product Development and Construction 8 CR
Election block: Schwerpunkt (p) (between 1 and 2 items)
M-MACH-102642 | Major Field: Development of Innovative Appliances and Power Tools 16 CR
M-MACH-102626 | Major Field: Integrated Product Development 16 CR
M-MACH-102613 | Major Field: Lifecycle Engineering 16 CR
Election block: Schwerpunkt (between 0 and 1 items)
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102599 | Major Field: Powertrain Systems 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102641 | Major Field: Rail System Technology 16 CR
M-MACH-102604 | Major Field: Computational Mechanics 16 CR
M-MACH-102605 | Major Field: Engineering Design 16 CR
M-MACH-102606 | Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics 16 CR
M-MACH-102623 | Major Field: Fundamentals of Energy Technology 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-102625 | Major Field: Information Technology of Logistic Systems 16 CR
M-MACH-102609 | Major Field: Cognitive Technical Systems 16 CR
M-MACH-102607 | Major Field: Vehicle Technology 16 CR
M-MACH-102627 | Major Field: Energy Converting Engines 16 CR
M-MACH-102610 | Major Field: Power Plant Technology 16 CR
M-MACH-102628 | Major Field: Lightweight Construction 16 CR
M-MACH-102629 | Major Field: Logistics and Material Flow Theory 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
Mechanical Engineering (SPO 2016) 15



1 FIELD OF STUDY STRUCTURE

Specialization
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M-MACH-102615 | Major Field: Medical Technology 16 CR
M-MACH-102600 | Major Field: Man - Technology - Organisation 16 CR
M-MACH-102647 | Major Field: Microactuators and Microsensors 16 CR
M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-102630 | Major Field: Mobile Machines 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
M-MACH-102612 | Major Field: Modeling and Simulation in Energy- and Fluid Engineering 16 CR
M-MACH-102632 | Major Field: Polymer Engineering 16 CR
M-MACH-102618 | Major Field: Production Technology 16 CR
M-MACH-102633 | Major Field: Robotics 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102634 | Major Field: Fluid Mechanic 16 CR
M-MACH-102619 | Major Field: Technical Ceramics and Powder Materials 16 CR
M-MACH-102640 | Major Field: Technical Logistics 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
M-MACH-102650 | Major Field: Combustion Engines Based Powertrains 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
1.3.6 Specialization: Production Technology Credits
Part of: Specialization 40
Mandatory
M-MACH-102742 | Fundamentals and Methods of Production Technology 8 CR
Election block: Schwerpunkt (p) (between 1 and 2 items)
M-MACH-102613 | Major Field: Lifecycle Engineering 16 CR
M-MACH-102629 | Major Field: Logistics and Material Flow Theory 16 CR
M-MACH-102600 | Major Field: Man - Technology - Organisation 16 CR
M-MACH-102618 | Major Field: Production Technology 16 CR
Election block: Schwerpunkt (between 0 and 1 items)
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102599 | Major Field: Powertrain Systems 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102642 | Major Field: Development of Innovative Appliances and Power Tools 16 CR
M-MACH-102605 | Major Field: Engineering Design 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-102625 | Major Field: Information Technology of Logistic Systems 16 CR
M-MACH-102626 | Major Field: Integrated Product Development 16 CR
M-MACH-102609 | Major Field: Cognitive Technical Systems 16 CR
M-MACH-102628 | Major Field: Lightweight Construction 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
M-MACH-102647 | Major Field: Microactuators and Microsensors 16 CR
M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-102630 | Major Field: Mobile Machines 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
M-MACH-102632 | Major Field: Polymer Engineering 16 CR
M-MACH-102633 | Major Field: Robotics 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102640 | Major Field: Technical Logistics 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
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| M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
1.3.7 Specialization: Theoretical Mechanical Engineering Credits
Part of: Specialization 40
Mandatory
M-MACH-102743 | Fundamentals and Methods of Theoretical Foundations of Mechanical Engineering 8 CR
Election block: Schwerpunkt (p) (between 1 and 2 items)
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102604 | Major Field: Computational Mechanics 16 CR
M-MACH-104434 | Major Field: Modeling and Simulation in Dynamics 16 CR
M-MACH-104443 | Major Field: Vibration Theory 16 CR
M-MACH-102634 | Major Field: Fluid Mechanic 16 CR
Election block: Schwerpunkt (between 0 and 1 items)
M-MACH-102649 | Major Field: Advanced Materials Modelling 16 CR
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102601 | Major Field: Automation Technology 16 CR
M-MACH-102606 | Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics 16 CR
M-MACH-102643 | Major Field: Fusion Technology 16 CR
M-MACH-102624 | Major Field: Information Technology 16 CR
M-MACH-102608 | Major Field: Nuclear Energy 16 CR
M-MACH-102609 | Major Field: Cognitive Technical Systems 16 CR
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102614 | Major Field: Mechatronics 16 CR
M-MACH-102633 | Major Field: Robotics 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102636 | Major Field: Thermal Turbomachines 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
1.3.8 Specialization: Materials and Structures for High Performance Systems Credits
Part of: Specialization 40
Mandatory
M-MACH-102744 | Fundamentals and Methods of Materials and Structures for High Performance Systems 8 CR
Election block: Schwerpunkt (p) (between 1 and 2 items)
M-MACH-102611 | Major Field: Materials Science and Engineering 16 CR
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
Election block: Schwerpunkt (between 0 and 1 items)
M-MACH-102649 | Major Field: Advanced Materials Modelling 16 CR
M-MACH-102646 | Major Field: Applied Mechanics 16 CR
M-MACH-102628 | Major Field: Lightweight Construction 16 CR
M-MACH-102632 | Major Field: Polymer Engineering 16 CR
M-MACH-102619 | Major Field: Technical Ceramics and Powder Materials 16 CR
M-MACH-102635 | Major Field: Engineering Thermodynamics 16 CR
M-MACH-102636 | Major Field: Thermal Turbomachines 16 CR
M-MACH-102637 | Major Field: Tribology 16 CR
Mechanical Engineering (SPO 2016) 17
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2 Modules

2.1 Module: Compulsory Elective Module Mechanical Engineering (MSc-Modul
04, WF) [M-MACH-102597]

Responsible:
Organisation:

Part of:

Prof. Dr.-Ing. Martin Heilmaier
KIT Department of Mechanical Engineering

Advanced Engineering Fundamentals

Credits
8

Level
4

Recurrence
Once

Language
Deutsch/Englisch

Version
1

Election block: Wahlpflichtmodul Maschinenbau (2 items)

T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines 4 CR | Gonhl
T-MACH-105528 | Aerodynamics 4 CR | Frohnapfel, Ohle
T-MACH-105437 | Aerothermodynamics 4 CR | Frohnapfel, Seiler
T-MACH-105238 | Actuators and Sensors in Nanotechnology 4 CR | Kohl
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz
T-MACH-105527 | Applied Materials Modelling 7 CR | Gumbsch, Schulz
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer, Wydra
T-MACH-105390 | Application of Advanced Programming Languages in Mechanical 4 CR | Weygand

Engineering
T-MACH-105649 | Boosting of Combustion Engines 4 CR | Kech
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105519 | Human Factors Engineering Il 4 CR| Deml
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Brandl, Gumbsch,

Schneider

T-MACH-102141 | Constitution and Properties of Wearresistant Materials 4 CR | Ulrich
T-MACH-105150 [ Constitution and Properties of Protective Coatings 4 CR [ Ulrich
T-MACH-105381 | Virtual Engineering (Specific Topics) 4 CR | Ovtcharova
T-MACH-102160 | Selected Applications of Technical Logistics 4 CR [ Milushev, Mittwollen
T-MACH-105428 | Selected Chapters of the Combustion Fundamentals 4 CR | Maas
T-MACH-105462 | Selected Problems of Applied Reactor Physics and Exercises 4 CR | Dagan
T-MACH-105310 | Design of Highly Stresses Components 4 CR| Aktaa
T-MACH-105311 Design and Development of Mobile Machines 4 CR | Geimer, Siebert
T-MACH-105536 | Dimensioning and Optimization of Power Train System 4 CR | Faust, Kirchner
T-MACH-105217 | Automation Systems 4 CR | Kaufmann
T-MACH-106424 | Rail System Technology 4 CR | Gratzfeld
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-100966 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber

Medicine |
T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber

Medicine Il
T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber

Medicine IlI
T-MACH-106877 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber

Medicine IV
T-MACH-102172 | Bionics for Engineers and Natural Scientists 4 CR | Holscher
T-MACH-102150 | BUS-Controls 4 CR | Becker, Geimer
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-105407 | CFD in Power Engineering 4 CR| Otic
T-MACH-105314 | Computational Intelligence 4 CR| Jakob, Mikut, Reischl

Mechanical Engineering (SPO 2016)
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T-MACH-105694 | Data Analytics for Engineers 5 CR [ Ludwig, Mikut, Reischl
T-MACH-108719 | Designing with numerical methods in product development 4 CR | Schnack
T-MACH-105540 | Railways in the Transportation Market 4 CR | Gratzfeld
T-MACH-108721 | Designing with Composites 4 CR| Schnack
T-MACH-105391 | Finite Difference Methods for Numerial Solution of Thermal and Fluid 4 CR | Gunther
Dynamical Problems
T-MACH-108460 | Digital microstructure characterization and modeling 6 CR [ Schneider
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR| Fidlin
T-MACH-105320 | Introduction to the Finite Element Method 5 CR | Bohlke, Langhoff
T-MACH-108718 | Introduction to numerical mechanics 4 CR | Schnack
T-MACH-105525 | Introduction to Nuclear Energy 4 CR| Cheng
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-100535 | Introduction into Mechatronics 6 CR| Bohland, Lorch,
Reischl
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR [ Seemann
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR| Fidlin
T-MACH-102121 | Electric Rail Vehicles 4 CR| Gratzfeld
T-MACH-102159 | Elements and Systems of Technical Logistics 4 CR | Fischer, Mittwollen
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR| Braun, Schénung
T-MACH-105952 | Energy Storage and Network Integration 4 CR| Jager, Stieglitz
T-MACH-105408 [ Energy Systems |: Renewable Energy 6 CR | Dagan
T-MACH-105984 | Fatigue of Welded Components and Structures 3 CR | Farajian, Gumbsch
T-MACH-105228 | Organ Support Systems 4 CR| Pylatiuk
T-MACH-105512 | Experimental Fluid Mechanics 4 CR | Kriegseis
T-MACH-106373 | Experimental techniques in thermo- and fluid-dynamics 4 CR| Cheng
T-MACH-105152 | Handling Characteristics of Motor Vehicles | 4 CR| Unrau
T-MACH-105153 | Handling Characteristics of Motor Vehicles Il 4 CR| Unrau
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR| Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics Il 4 CR| Gauterin
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR| Henning
T-MACH-105156 | Vehicle Mechatronics | 4 CR [ Ammon
T-MACH-107667 | Solid State Reactions and Kinetics of Phase 6 CR [ Franke, Seifert
T-MACH-102207 | Tires and Wheel Development for Passenger Cars 4 CR | Leister
T-MACH-105218 | Automotive Vision 6 CR| Lauer, Stiller
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR| Henning
Products, Manufacturing Technologies
T-MACH-102166 | Fabrication Processes in Microsystem Technology 4 CR | Bade
T-MACH-105394 | Finite Volume Methods for Fluid Flow 4 CR| Gunther
T-MACH-105474 | Fluid-Structure-Interaction 4 CR | Frohnapfel,
Muhlhausen
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-105411 | Fusion Technology A 4 CR | Stieglitz
T-MACH-105433 | Fusion Technology B 4 CR | Stieglitz
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Schulenberg
T-MACH-108848 | Global Production and Logistics - Part 1: Global Production 4 CR| Lanza
T-MACH-105533 | Gasdynamics 4 CR | Magagnato
T-MACH-105467 | Microstructure Characteristics Relationships 6 CR | Gruber, Kraft
T-MACH-105157 | Foundry Technology 4 CR [ Wilhelm
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR| Furmans
T-MACH-102117 | Automotive Engineering I 4 CR | Gauterin, Unrau
T-MACH-102111 | Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
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T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,
Grunwaldt, Kubach,
Lox
T-MACH-105235 | Principles of Medicine for Engineers 4 CR| Pylatiuk
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 4 CR | Jouda, Korvink

T-MACH-105324 | Foundations of Nonlinear Continuum Mechanics 4 CR | Kamlah
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105325 | Fundamentals of Combustion I 4 CR| Maas
T-MACH-105424 | Optical Flow Measurement: Fundamentals and Applications 4 CR | Frohnapfel, Seiler
T-MACH-106746 | Hands-on BioMEMS 4 CR | Guber
T-MACH-105398 | High Performance Computing 5 CR | Nestler, Selzer
T-MACH-105459 | High Temperature Materials 4 CR | Heilmaier
T-MACH-106374 | Human-oriented Productivity Management: Personnel Management 4 CR | Stock
T-MACH-105425 | Hydrodynamic Stability: From Order to Chaos 4 CR| Class
T-MACH-105375 | Industrial Aerodynamics 4 CR | Breitling, Frohnapfel
T-MACH-105388 | Introduction to Industrial Production Economics 4 CR | Durrschnabel
T-MACH-105386 | Occupational Safety and Environmental Protection 4 CR | von Kiparski
T-MACH-105404 | Innovative Nuclear Systems 4 CR| Cheng
T-MACH-105466 | Introduction to Neutron Cross Section Theory and Nuclear Data 4 CR | Dagan

Generation
T-MACH-100287 | Introduction to Ceramics 6 CR [ Hoffmann
T-MACH-102182 | Ceramic Processing Technology 4 CR | Binder
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng,

Schulenberg

T-MACH-105330 | Design with Plastics 4 CR| Liedel
T-MACH-100293 | Structural Materials 6 CR| Lang
T-MACH-105410 | Coal Fired Power Plants 4 CR| Schulenberg
T-MACH-105221 | Lightweight Engineering Design 4 CR| Albers, Burkardt, Revfi

T-MACH-105786 | Contact Mechanics 4 CR | Greiner
T-MACH-105414 | Cooling of Thermally High Loaded Gas Turbine Components 4 CR | Bauer, Schulz
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-105231 | Leadership and Management Development 4 CR| Ploch
T-MACH-102089 | Logistics - Organisation, Design and Control of Logistic Systems 6 CR | Furmans
T-MACH-105165 | Automotive Logistics 4 CR | Furmans
T-MACH-105426 | Magnetohydrodynamics 4 CR | Buhler
T-MACH-105434 | Magnet Technology of Fusion Reactors 4 CR | Fietz, Weiss
T-MACH-105440 | Leadership and Conflict Management 4 CR| Hatzl
T-MACH-105224 | Machine Dynamics 4 CR| Proppe
T-MACH-105166 | Materials and Processes for Body Leightweight Construction in the 4 CR| Kienzle, Steegmidiller
Automotive Industry
T-MACH-108957 | Mathematical Fundamentals of Numerical Mechanics 4 CR| Schnack
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR [ Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR| Frohnapfel
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR | Bykov, Maas
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR [ Furmans, Rimmele
T-MACH-108717 | Mechanics of Laminated Composites 4 CR| Schnack
T-MACH-105333 | Mechanics and Strength of Polymers 4 CR | von Bernstorff

T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-MACH-105335 [ Measurement Il 4 CR | Stiller
T-MACH-105468 | Metals 6 CR | Heilmaier
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T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105557 | Microenergy Technologies 4 CR | Kohl
T-MACH-101910 | Microactuators 4 CR| Kohl
T-MACH-105303 | Modelling of Microstructures 5 CR [ August, Nestler
T-MACH-102199 | Model Based Application Methods 4 CR | Kirschbaum
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiell
T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler
T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt
T-MACH-105180 | Nanotechnology for Engineers and Natural Scientists 4 CR | Dienwiebel, Hélscher,

Walheim

T-MACH-102167 | Nanotribology and -Mechanics 4 CR | Dienwiebel, Holscher
T-MACH-106747 | Neurovascular Interventions (BioMEMS V) 4 CR | Cattaneo, Guber
T-MACH-105435 | Neutron Physics of Fusion Reactors 4 CR | Fischer
T-MACH-105532 | Nonlinear Continuum Mechanics 5 CR| Bohlke
T-MACH-108720 [ Numerical Mechanics for Industrial Applications 4 CR | Schnack
T-MACH-105420 | Numerical Simulation of Multi-Phase Flows 4 CR| Worner
T-MACH-105339 | Numerical Simulation of Reacting Two Phase Flows 4 CR | Koch
T-MACH-105397 | Numerical Simulation of Turbulent Flows 4 CR | Grotzbach
T-MACH-105338 | Numerical Fluid Mechanics 4 CR [ Magagnato
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Mdller,
Weygand
T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider
T-MACH-105387 | Planning of Assembly Systems 4 CR | Haller
T-MACH-105516 | Multi-Scale Plasticity 4 CR [ Greiner, Schulz
T-MACH-102181 | PLM for Product Development in Mechatronics 4 CR| Eigner
T-MACH-105340 | PLM in the Manufacturing Industry 4 CR | Ovtcharova
T-MACH-102137 | Polymer Engineering | 4 CR| Elsner
T-MACH-102138 | Polymer Engineering Il 4 CR | Elsner
T-MACH-102192 | Polymers in MEMS A: Chemistry, Synthesis and Applications 4 CR | Rapp
T-MACH-102191 | Polymers in MEMS B: Physics, Microstructuring and Applications 4 CR | Worgull
T-MACH-102200 | Polymers in MEMS C: Biopolymers and Bioplastics 4 CR | Rapp, Worgull
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-102155 | Product, Process and Resource Integration in the Automotive 4 CR | Ovtcharova
Industry
T-MACH-105470 | Production Planning and Control 4 CR | Rinn
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-102156 | Project Workshop: Automotive Engineering 6 CR [ Frey, Gauterin, Gieller
T-MACH-105457 | Project Mikromanufacturing: Development and Manufacturing of 5 CR| Schulze
Microsystems
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR| Ays, Geerling
T-MACH-104599 | Project Management in Rail Industry 4 CR| Gratzfeld
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR| Gutzmer
T-MACH-105348 | Process Simulation in Forming Operations 4 CR | Helm
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Oberacker
T-MACH-102107 | Quality Management 4 CR| Lanza
T-MACH-105405 | Reactor Safety I: Fundamentals 4 CR | Sanchez-Espinoza
T-MACH-105350 | Computational Vehicle Dynamics 4 CR| Proppe
T-MACH-105384 | Computerized Multibody Dynamics 4 CR | Seemann
T-MACH-105351 | Computational Mechanics | 6 CR [ Bohlke, Langhoff
T-MACH-105352 | Computational Mechanics |l 6 CR | Bohlke, Langhoff
T-MACH-105421 | Reduction Methods for the Modeling and the Simulation of 4 CR| Bykov, Maas

Vombustion Processes
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T-MACH-109122 | X-ray Optics 4 CR| Last
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-105353 | Rail Vehicle Technology 4 CR | Gratzfeld
T-MACH-105354 | Fatigue of Metallic Materials 4 CR| Lang
T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer, Xiang
T-MACH-105400 | Scaling in Fluid Dynamics 4 CR | Buhler
T-MACH-106493 | Solar Thermal Energy Systems 4 CR | Dagan
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
T-MACH-105185 | Control Technology 4 CR [ Génnheimer
T-MACH-105696 | Strategic product development - identification of potentials of 4 CR | Siebe
innovative products
T-MACH-105422 | Flows with Chemical Reactions 4 CR| Class
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR| Cheng
T-MACH-102170 | Structural and Phase Analysis 4 CR | Wagner
T-MACH-102179 | Structural Ceramics 4 CR | Hoffmann
T-MACH-102103 | Superhard Thin Film Materials 4 CR [ Ulrich
T-MACH-105181 | Supply Chain Management 6 CR [ Alicke
T-MACH-105358 | Sustainable Product Engineering 4 CR | Ziegahn
T-MACH-105360 | Computer Engineering 6 CR| Keller, Lorch
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105361 | Technical Design in Product Development 4 CR| Schmid
T-MACH-105362 | Technology of Steel Components 4 CR | Schulze
T-MACH-105456 | Ten Lectures on Turbulence 4 CR| Otic
T-MACH-105225 | Thermal Solar Energy 4 CR | Stieglitz
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines I 6 CR | Bauer
T-MACH-107670 | Fundamentals in Materials Thermodynamics and Heterogeneous 6 CR| Franke, Seifert
Equilibria
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105423 | Tractors 4 CR | Becker, Geimer,
Kremmer
T-MACH-105365 | Turbine and Compressor Design 4 CR | Bauer
T-MACH-105366 | Turbo Jet Engines 4 CR | Bauer
T-MACH-105177 | Metal Forming 4 CR | Herlan
T-MACH-105429 | Combustion Diagnositics 4 CR | Maas, Schiel}l
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR | Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
T-MACH-102123 | Virtual Engineering | 4 CR | Ovtcharova
T-MACH-102124 | Virtual Engineering | 4 CR | Ovtcharova
T-MACH-105430 | Heatpumps 4 CR | Maas, Wirbser
T-MACH-105529 | Heat Transfer in Nuclear Reactors 4 CR | Cheng
T-MACH-105416 | Hydrogen Technologies 4 CR| Jordan
T-MACH-105443 | Wave Propagation 4 CR [ Seemann
T-MACH-105211 | Materials of Lightweight Construction 4 CR [ Weidenmann
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticy 4 CR | Weygand
T-MACH-100532 | Scientific Computing for Engineers 5 CR | Gumbsch, Weygand
T-MACH-105985 | Ignition systems 4 CR | Toedter
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR| Schulenberg, Worner

Election block: Wahlpflichtmodul Maschinenbau (U) ()

T-MACH-107671 | Exercises for Applied Materials Simulation

0 CR| Gumbsch, Schulz
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Heterogeneous Equilibria

T-MACH-108887 | Design and Development of Mobile Machines - Advance 0 CR | Geimer, Siebert

T-MACH-108889 | BUS-Controls - Advance 0 CR| Daif3, Geimer

T-MACH-109304 | Excercises - Fatigue of Welded Components and Structures 1 CR| Farajian, Gumbsch

T-MACH-107632 | Exercises for Solid State Reactions and Kinetics of Phase 0 CR| Franke, Seifert
Transformations

T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR [ Geimer, Xiang

T-MACH-107669 | Exercises for Fundamentals in Materials Thermodynamics and 0 CR| Seifert

Competence Certificate

written or oral exam

Competence Goal

The elective course serves as a comprehensive, in-depth analysis of fundamentals in selected areas of mechanical engineering.

Prerequisites
none

Content

see chosen brick courses.

Workload

The work load is about 240 hours, corresponding to 8 credit points. The work load varies from lecture to lecture, for example a
lecture consisting of 4 credit points includes 28 h of presence during the lecture and 92 h preparation and rework time at home,

120 hours in total.

Learning type

Lecture, Tutorial, Lab Course
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2.2 Module: Compulsory Elective Module Natural Science/Computer Science/

Module: Compulsory Elective Module Natural Science/Computer Science/
Electrical Engineering (MSc-Modul WPF-Modul NIE) [M-MACH-102595]

Electrical Engineering (MSc-Modul WPF-Modul NIE) [M-MACH-102595]

Responsible:
Organisation:

Part of:

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Advanced Engineering Fundamentals

Credits Recurrence Level Version
6 Once 4 1

Election block: Wahlpflichtmodul Naturwissenschaften/Informatik/Elektrotechnik (1 item)

T-MACH-108847 | Applied Mathematics in Natural Science: Flows with chemical 6 CR| Class
reactions
T-MACH-108845 | Magnetohydrodynamics 6 CR| Buhler
T-ETIT-100694 Methods of Signal Processing 6 CR| Puente Ledn
T-ETIT-101939 Photovoltaics 6 CR | Powalla
T-MACH-109084 | Physical Basics of Laser Technology 6 CR [ Schneider
T-ETIT-109313 Signals and Systems 6 CR | Puente Ledn
T-MACH-108846 | Stability: from order to chaos 6 CR| Class
T-MACH-105360 | Computer Engineering 6 CR| Keller, Lorch

Competence Certificate
The success is monitored within the framework of academic achievements, it can vary according to the individually choice. The
module is not graded, and remains not graded even after the choice of one or several graded brick courses.

Competence Goal

After completing the elective module "Wahlpflichtmodul" the attendants are able to extend their knowledge in the field of
mechanical engineering in the disciplines natural sciences, electrical engineering or the informatics. The attendants are aware of
example approaches and know specific methods and fundamentals of these fields. Thus, the attendants are able to solve
interdisciplinary problems by applying this knowledge and to adopt specialist skills by themselves later.

Prerequisites
none

Content

Please refer to the description of the listed courses.

Workload

The work load is about 180 hours, corresponding to 6 credit points.

Learning type
Lecture

Exercise course (depending on the course)
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2 MODULES

2.3 Module: Compulsory Elective Subject Economics/Law (MSc-Modul WPF-

Module: Compulsory Elective Subject Economics/Law (MSc-Modul WPF-Modul WR) [M-MACH-102596]

Modul WR) [M-MACH-102596]

Responsible:
Organisation:

Part of:

Prof. Dr.-Ing. Kai Furmans
KIT Department of Mechanical Engineering

Advanced Engineering Fundamentals

Credits Recurrence Language Level
4 Once Deutsch 4

Version
1

Election block: Wahlpflichtmodul Wirtschaft/Recht (1 item)

T-MACH-105519 | Human Factors Engineering Il 4 CR| Deml
T-MACH-105231 | Leadership and Management Development 4 CR| Ploch
T-MACH-105440 | Leadership and Conflict Management 4 CR | Hatzl
T-MACH-102107 | Quality Management 4 CR| Lanza
T-INFO-101310 Patent Law 4 CR | Dreier
T-INFO-101963 Public Law | - Basic Principles 4 CR | Marsch

Competence Certificate
The success is monitored within the framework of academic achievements, it can vary according to the individually choice. The
module is not graded, and remains not graded even after the choice of one or several graded brick courses.

Competence Goal

Students can enlarge their knowledge about law and economics which affect mechanical engineering self-determined. They are
able to describe circumstances of the case considering law or economics and apply it to simple cases. Later on in work life, they
are able to evaluate, if and which subject specific support is necessary.

Prerequisites
none

Content

see chosen subject

Workload

The work load is about 120 hours, corresponding to 4 credit points.

Learning type

Lectures and practices; self-study
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2 MODULES

Module: Fundamentals and Methods of Automotive Engineering (MSc-WPfM-GuM-FzgT) [M-MACH-102739]

2.4 Module: Fundamentals and Methods of Automotive Engineering (MSc-WPfM-
GuM-FzgT) [M-MACH-102739]

Responsible:
Organisation:

Part of:

Prof. Dr. Frank Gauterin
KIT Department of Mechanical Engineering

Specialization / Specialization: Vehicle Technology (mandatory)

Credits Language Level
8 Deutsch/Englisch 4

Version
1

Election block: Grundlagen und Methoden der Fahrzeugtechnik (2 items)

T-MACH-105518 | Human Factors Engineering | 4 CR| Deml
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-100535 | Introduction into Mechatronics 6 CR | Bohland, Lorch,
Reischl
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR| Seemann
T-ETIT-100534 Electrical Engineering for Business Engineers, Part I 5 CR | Menesklou
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR| Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR [ Frohnapfel
T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MATH-102242 | Numerical Mathematics for Students of Computer Science 6 CR | Rieder, Weil}, Wieners
T-MACH-102102 | Physical Basics of Laser Technology 5 CR [ Schneider
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Mdller,
Weygand
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR| Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105290 | Vibration Theory 5 CR | Fidlin
T-MATH-109620 | Probability Theory and Statistics 6 CR [ Hug
T-MACH-105292 | Heat and Mass Transfer 4 CR | Bockhorn, Maas
T-MACH-100532 | Scientific Computing for Engineers 5 CR [ Gumbsch, Weygand
Election block: Grundlagen und Methoden der Fahrzeugtechnik (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Competence Goal

"Fundamentals and Methods of Automotive Engineering" serves as a comprehensive, in-depth analysis of fundamentals in
selected areas of mechanical engineering.

Prerequisites
None
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2 MODULES Module: Fundamentals and Methods of Automotive Engineering (MSc-WPfM-GuM-FzgT) [M-MACH-102739]

Content
see chosen course

Workload
The work load is about 240 hours, corresponding to 8 credit points.

Learning type
Lecture, exercise.

Mechanical Engineering (SPO 2016) 57
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2 MODULES

Module: Fundamentals and Methods of Energy and Environmental
Engineering (MSc-WPfM-GuM-E+U) [M-MACH-102575]

2.5 Module: Fundamentals and Methods of Energy and Environmental
Engineering (MSc-WPfM-GuM-E+U) [M-MACH-102575]

Responsible:
Organisation:

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: Energy- and Environment Engineering (mandatory)
Credits Recurrence Duration Language Level Version
8 Once 1 term Deutsch/Englisch 4 1
Mandatory
T-MACH-105292 | Heat and Mass Transfer | 4 CR | Bockhorn, Maas
Election block: Grundlagen und Methoden der Energie- und Umwelttechnik (1 item)

T-MACH-105212 | CAE-Workshop 4 CR | Albers

T-MACH-100535 | Introduction into Mechatronics 6 CR| Bohland, Lorch,
Reischl

T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR [ Seemann

T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult

T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich

T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer

T-MACH-105210 | Machine Dynamics 5 CR| Proppe

T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel

T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer

T-MATH-102242 | Numerical Mathematics for Students of Computer Science 6 CR | Rieder, Weil}, Wieners

T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Mdller,
Weygand

T-MACH-102102 | Physical Basics of Laser Technology 5 CR [ Schneider

T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich

T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR| Bernhardt, Kubach,
Pfeil, Toedter, Wagner

T-MACH-105290 | Vibration Theory 5 CR| Fidlin

Competence Certificate
2 individual exams: written or oral, graded

Competence Goal
"Fundamentals and Methods of Energy and Environmental Engineering" serves as a comprehensive, in-depth analysis of
fundamentals in selected areas of mechanical engineering.

Module grade calculation
weight according to CP

Prerequisites
none

Content
see chosen course

Workload
The work load is about 240 hours, corresponding to 8 credit points.

Learning type
Lecture, exercise
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2 MODULES

Module: Fundamentals and Methods of General Mechanical Engineering
(MSc-WPfM-GuM-MB) [M-MACH-102405]

2.6 Module: Fundamentals and Methods of General Mechanical Engineering
(MSc-WPfM-GuM-MB) [M-MACH-102405]

Responsible:
Organisation:

Part of:

Prof. Dr.-Ing. Kai Furmans
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (mandatory)

Credits Language Level
8 Deutsch/Englisch 4

Version

1

Election block: Grundlagen und Methoden des Maschinenbaus (2 items)

T-MACH-105518 | Human Factors Engineering | 4 CR| Deml
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-100535 | Introduction into Mechatronics 6 CR | Bohland, Lorch,
Reischl
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR| Seemann
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology I 4 CR| Jouda, Korvink

T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR| Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR [ Frohnapfel
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR [ Furmans, Rimmele
T-MACH-105303 | Modelling of Microstructures 5 CR [ August, Nestler

T-MACH-100300 | Modelling and Simulation 5 CR [ Gumbsch, Nestler
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Miller,
Weygand
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR| Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MACH-105292 | Heat and Mass Transfer 4 CR | Bockhorn, Maas
T-MACH-100532 | Scientific Computing for Engineers 5 CR | Gumbsch, Weygand
Election block: Grundlagen und Methoden des Maschinenbaus (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
2 individual exams: written or oral, graded
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2 MODULES Module: Fundamentals and Methods of General Mechanical Engineering
(MSc-WPfM-GuM-MB) [M-MACH-102405]

Competence Goal
"Fundamentals and Methods of General Mechanical Engineering" serves as a comprehensive, in-depth analysis of
fundamentals in selected areas of mechanical engineering.

Prerequisites
None.

Content
see chosen course

Workload
The work load is about 240 hours, corresponding to 8 credit points.

Learning type
Lecture, exercise
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2 MODULES

Module: Fundamentals and Methods of Materials and Structures for High
Performance Systems (MSc-WPfPM-W+S) [M-MACH-102744]

2.7 Module: Fundamentals and Methods of Materials and Structures for High

Performance Systems (MSc-WPfPM-W+S) [M-MACH-102744]

Responsible:
Organisation:

Prof. Dr.-Ing. Martin Heilmaier
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: Materials and Structures for High Performance Systems (mandatory)
Credits Language
8 Deutsch/Englisch
Mandatory

T-MACH-100531

Systematic Materials Selection

4 CR| Dietrich

Election block: Grundlagen und Methoden der Werkstoffe und Strukturen fir Hochleistungssysteme (1 item)

T-MACH-105212 | CAE-Workshop 4 CR | Albers
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR | Seemann
T-MACH-102163 | Basics of Technical Logistics 6 CR [ Mittwollen, Oellerich
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR| Bohlke
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105303 | Modelling of Microstructures 5 CR [ August, Nestler

T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Mdller,
Weygand
T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MACH-100532 | Scientific Computing for Engineers 5 CR| Gumbsch, Weygand

Election block: Grundlagen und Methoden der Werkstoffe und Strukturen fiir Hochleistungssysteme (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Competence Goal
"Fundamentals and Methods of Materials and Structures for High Performance Systems" serves as a comprehensive, in-depth
analysis of fundamentals in selected areas of mechanical engineering.

Prerequisites
See Studienplan

Content
see chosen course

Workload

The work load is about 240 hours, corresponding to 8 credit points.

Learning type
Lecture, exercise.
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Module: Fundamentals and Methods of Mechatronics and Microsystem

2MODULES Technology (MSc-WPfM-M+M) [M-MACH-102740]

2.8 Module: Fundamentals and Methods of Mechatronics and Microsystem
Technology (MSc-WPfM-M+M) [M-MACH-102740]

Responsible: Prof. Dr. Jan Gerrit Korvink
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: Mechatronics and Microsystems Technology (mandatory)

Credits Language Level Version
8 Deutsch/Englisch 4 1
Election block: Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik, Pflicht (1 item)
T-MACH-100535 | Introduction into Mechatronics 6 CR| Bohland, Lorch,
Reischl
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
Election block: Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik (1 item)
T-MACH-105212 | CAE-Workshop 4 CR | Albers
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR | Seemann
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 4 CR [ Jouda, Korvink
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR| Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MATH-102242 Numerical Mathematics for Students of Computer Science 6 CR | Rieder, Weil}, Wieners
T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Mdiller,
Weygand
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR| Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MATH-109620 | Probability Theory and Statistics 6 CR [ Hug
T-MACH-105292 | Heat and Mass Transfer 4 CR | Bockhorn, Maas
Election block: Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR | Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Competence Goal
"Fundamentals and Methods of Mechatronics and Microsystem Technology" serves as a comprehensive, in-depth analysis of
fundamentals in selected areas of mechanical engineering.
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Module: Fundamentals and Methods of Mechatronics and Microsystem

2MODULES Technology (MSc-WPfM-M+M) [M-MACH-102740]

Prerequisites
None

Content
see chosen course

Workload
The work load is about 240 hours, corresponding to 8 credit points.

Learning type
Lecture, exercise
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Module: Fundamentals and Methods of Product Development and

2MODULES Construction (MSc-WPfM-GuM-PEK) [M-MACH-102741]

2.9 Module: Fundamentals and Methods of Product Development and
Construction (MSc-WPfM-GuM-PEK) [M-MACH-102741]

Responsible:  Prof. Dr.-Ing. Albert Albers
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: Product Development and Engineering Design (mandatory)

Credits Language Level Version
8 Deutsch/Englisch 4 1
Election block: Grundlagen und Methoden der Produktentwicklung und Konstruktion (2 items)
T-MACH-105518 | Human Factors Engineering | 4 CR| Deml
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-100535 | Introduction into Mechatronics 6 CR [ Bohland, Lorch,
Reischl
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR| Seemann
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology I 4 CR| Jouda, Korvink
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR | Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR | Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR| Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MACH-105292 | Heat and Mass Transfer 4 CR | Bockhorn, Maas
Election block: Grundlagen und Methoden der Produktentwicklung und Konstruktion (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Competence Goal
"Fundamentals and Methods of Product Development and Construction" serves as a comprehensive, in-depth analysis of
fundamentals in selected areas of mechanical Engineering.

Prerequisites
None

Content
See courses.

Workload
The work load is about 240 hours, corresponding to 8 credit points.
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Module: Fundamentals and Methods of Product Development and

2MODULES Construction (MSc-WPfM-GuM-PEK) [M-MACH-102741]

Learning type
Lecture, exercise.
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2 MODULES Module: Fundamentals and Methods of Production Technology (MSc-WPf-GuM-PT) [M-MACH-102742]

2.10 Module: Fundamentals and Methods of Production Technology (MSc-WPf-
GuM-PT) [M-MACH-102742]

Responsible:
Organisation:

Prof. Dr.-Ing. Volker Schulze
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: Production Technology (mandatory)
Credits Language Level Version
8 Deutsch/Englisch 4 1
Election block: Grundlagen und Methoden der Produktionstechnik (2 items)

T-MACH-105518 | Human Factors Engineering | 4 CR| Deml

T-MACH-105212 | CAE-Workshop 4 CR| Albers

T-MACH-100535 | Introduction into Mechatronics 6 CR [ Bohland, Lorch,
Reischl

T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR| Seemann

T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult

T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink

T-MACH-105183 | Introduction to Microsystem Technology I 4 CR| Jouda, Korvink

T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich

T-MACH-105210 | Machine Dynamics 5 CR| Proppe

T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR | Bohlke

T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Furmans, Rimmele

T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler

T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer

T-MATH-102242 Numerical Mathematics for Students of Computer Science 6 CR [ Rieder, Weil}, Wieners

T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider

T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova

T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich

T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova

T-MACH-105290 | Vibration Theory 5 CR | Fidlin

Election block: Grundlagen und Methoden der Produktionstechnik (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke

Competence Certificate

2 exams:

Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Competence Goal

"Fundamentals and Methods of Production Technology" serves as a comprehensive, in-depth analysis of fundamentals in
selected areas of mechanical engineering

Prerequisites
none

Content

Fundamentals and Methods of Production Technology

Workload

The work load is about 240 hours, corresponding to 8 credit points.

Learning type

Lectures, seminars, workshops, excursions
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2 MODULES

Module: Fundamentals and Methods of Theoretical Foundations of
Mechanical Engineering (MSc-WPfM-GuM-ThM) [M-MACH-102743]

2.11 Module: Fundamentals and Methods of Theoretical Foundations of
Mechanical Engineering (MSc-WPfM-GuM-ThM) [M-MACH-102743]

Responsible:
Organisation:

Prof. Dr.-Ing. Thomas Boéhlke

Part of:

KIT Department of Mechanical Engineering

Specialization / Specialization: Theoretical Mechanical Engineering (mandatory)

Credits Language Level
8 Deutsch/Englisch 4

Version
1

Election block: Grundlagen und Methoden des Theoretischen Maschinenbaus (2 items)

T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR [ Seemann
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR| Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR [ Furmans, Rimmele
T-MACH-105303 | Modelling of Microstructures 5 CR [ August, Nestler

T-MACH-100300 | Modelling and Simulation 5 CR [ Gumbsch, Nestler
T-MATH-102242 Numerical Mathematics for Students of Computer Science 6 CR | Rieder, Weil}, Wieners
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Mdller,
Weygand
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MATH-109620 | Probability Theory and Statistics 6 CR [ Hug
T-MACH-105292 | Heat and Mass Transfer 4 CR | Bockhorn, Maas
T-MACH-100532 | Scientific Computing for Engineers 5 CR| Gumbsch, Weygand
Election block: Grundlagen und Methoden des Theoretischen Maschinenbaus (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR | Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Competence Goal

"Fundamentals and Methods of Theoretical Foundations of Mechanical Engineering" serves as a comprehensive, in-depth
analysis of fundamentals in selected areas of mechanical engineering.

Prerequisites
None

Content
see chosen course

Workload

The work load is about 240 hours, corresponding to 8 credit points.
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2 MODULES Module: Key Competences [M-MACH-102824]

m 2.12 Module: Key Competences [M-MACH-102824]

Responsible: Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of:  Advanced Engineering Fundamentals

Credits Recurrence Duration Level Version

2 Once 2 term 4 2
Election block: Schliissselqualifikationen (1 item)

T-MACH-105721 | Engineer's Field of Work 2 CR| Doppelbauer,
Gratzfeld

T-MACH-106375 | Value stream within enterprises — The value chain at Bosch 2 CR| Maier

T-MACH-106700 | Do it! — Service-Learning for prospective mechanical engineers 2 CR| Deml

T-MACH-106377 | HoC lectures 2 CR | Heilmaier

T-MACH-106376 | ZAK lectures 2 CR [ Heilmaier

Competence Certificate
Success is monitored within the framework of academic achievements.

Amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
After completing the module Key Competences students can

» determine and coordinate work steps, projects and goals, proceed systematically and purposefully, set priorities as well
as assess the feasibility of a task,

» apply methods for the planning of a specific task under given framework conditions in a goal- and resource-oriented way,

» describe methods for scientific research and selection of technical information according to pre-established quality
criteria and apply them to given problems,

» discuss empirical methods and apply them to selected examples,

» present technical information in a clear, readable, and convincingly argued manner in various forms of presentation (e.g.
poster, exposé, abstract) in writing and appropriately visualize it graphically (e.g. engineering drawings, flowcharts),

» present and stand up for technical content in a convincing and appealing way,

» work as a team in a task-oriented manner, handle any conflicts on their own and take responsibility for themselves and
others,

* communicate as a team in an objective, goal-oriented and interpersonal manner, represent their own interests, reflect
and take into account the interests of others in their own words, and successfully organize the course of the
conversation.

Module grade calculation
Certification without note

Prerequisites
none

Content

The module Key Competences consists of freely selectable courses offered by the KIT-House of Competence (HoC), the KIT
Language Centre (SPZ) and the Centre for Cultural and General Studies (ZAK) with a work load corresponding to a total of at
least 2 ECTS. Upon request, the examination board may approve further courses as freely selectable subjects in the module
"Key Competences".

Annotation
Only HoC/SPZ/ZAK courses can be chosen.

Workload
The work load is about 60 hours, corresponding to 2 credit points in the Master of Science program.

Learning type
The teaching and learning methods depend on the respectively chosen courses. The courses can be lectures, seminars,
tutorials, or lab courses.
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2 MODULES

Module: Laboratory Course (MSc-Modul 07, FP) [M-MACH-102591]

m 2.13 Module: Laboratory Course (MSc-Modul 07, FP) [M-MACH-102591]

Responsible: Prof. Dr.-Ing. Kai Furmans
Prof. Dr.-Ing. Christoph Stiller

Organisation:  KIT Department of Mechanical Engineering

Part of:  Advanced Engineering Fundamentals

Recurrence Language Level Version
Deutsch/Englisch 4 1
Election block: Laborpraktikum (1 item)

T-MACH-105230 | Decentrally Controlled Intralogistic Systems 4 CR | Furmans, Hochstein
T-MACH-105447 | Metallographic Lab Class 4 CR | Hauf
T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser
T-MACH-105370 | Laboratory Mechatronics 4 CR| Lorch, Seemann,

Stiller
T-MACH-105300 | Measurement Instrumentation Lab 4 CR| Spindler, Stiller
T-MACH-105337 | Engine Laboratory 4 CR| Wagner
T-MACH-106693 | Plug-and-play material handling 4 CR | Dziedzitz, Furmans
T-MACH-106707 | Workshop on computer-based flow measurement techniques 4 CR | Bauer
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
T-MACH-105343 | Lab Course Experimental Solid Mechanics 4 CR | Bohlke
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,

Furmans, Ovtcharova
T-MACH-106738 | ProVIL - Product development in a Virtual I[dea Laboratory 4 CR| Albers
T-MACH-105373 | Practical Training in Measurement of Vibrations 4 CR| Fidlin
T-MACH-108312 | Introduction to Microsystem Technology - Practical Course 4 CR| Last
T-MACH-108796 | Flow Measurement Techniques 4 CR | Kriegseis

Competence Certificate

The success is monitored within the framework of academic achievements, it can vary according to the individually choice. The
module is not graded, and remains not graded even after the choice of one or several graded brick courses.

Competence Goal
Students are able to:

e o o o

Prerequisites
none

Content

see chosen practical training

Workload

The work load is about 120 hours, corresponding to 4 credit points.

Learning type

practical training, self-study

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

Model typical problems in the laboratory and use typical methods of mecanical science to inquire,
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Accomplish experiments goal-oriented,

Analyse and evaluate results of experiments.
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2 MODULES Module: Major Field: Advanced Materials Modelling (SP 56) [M-MACH-102649]

2.14 Module: Major Field: Advanced Materials Modelling (SP 56) [M-
MACH-102649]

Responsible:  Prof. Dr.-Ing. Thomas Boéhlke
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)
Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Brandl, Gumbsch,
Schneider
T-MACH-105532 | Nonlinear Continuum Mechanics 5 CR | Bohlke
Election block: Advanced Materials Modelling (E) ()
T-MACH-105459 | High Temperature Materials 4 CR | Heilmaier
T-MACH-105554 | Thin Film and Small-scale Mechanical Behavior 4 CR| Gruber, Schwaiger,
Weygand

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
The student can

« describe the physical foundation of particle based simulation method (e.g. molecular dynamics)

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials

Mechanical Engineering (SPO 2016)
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2 MODULES Module: Major Field: Advanced Mechatronics (SP 01) [M-MACH-102598]

m 2.15 Module: Major Field: Advanced Mechatronics (SP 01) [M-MACH-102598]

Responsible:
Organisation:

PD Dr.-Ing. Markus Reischl
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt (p))
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election notes
In the core area of each Major Field at least 8 ECTS have to be chosen.
Election block: Advanced Mechatronics (K) (at least 8 credits)
T-MACH-105694 | Data Analytics for Engineers 5 CR| Ludwig, Mikut, Reischl
T-MACH-100535 | Introduction into Mechatronics 6 CR| Bohland, Lorch,
Reischl
T-MACH-105335 | Measurement | 4 CR | Stiller
T-MACH-105384 | Computerized Multibody Dynamics 4 CR | Seemann
T-MACH-105443 | Wave Propagation 4 CR | Seemann
Election block: Advanced Mechatronics (E) (at most 8 credits)
T-MACH-105238 | Actuators and Sensors in Nanotechnology 4 CR| Kohl
T-MACH-108844 | Automated Manufacturing Systems 8 CR| Fleischer
T-MACH-100966 [ BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber
Medicine |
T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine Il
T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine IlI
T-MACH-105212 | CAE-Workshop 4 CR | Albers
T-MACH-105314 | Computational Intelligence 4 CR | Jakob, Mikut, Reischl
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-105156 | Vehicle Mechatronics | 4 CR [ Ammon
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-MACH-105328 | Information Processing in Mechatronic Systems 4 CR | Kaufmann
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, ReVfi
T-MACH-105223 | Machine Vision 8 CR | Lauer, Stiller
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR | Bohlke
T-MACH-105334 | Mechanics in Microtechnology 4 CR| Greiner, Gruber
T-INFO-101266 Human-Machine-Interaction 6 CR| Beigl
T-MACH-105557 | Microenergy Technologies 4 CR | Kohl
T-MACH-108809 | Micro- and nanosystem integration for medical, fluidic and optical 4 CR| Gengenbach,
applications Hagenmeyer, Koker,
Sieber
T-MACH-101910 | Microactuators 4 CR | Kohl

Mechanical Engineering (SPO 2016)
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2 MODULES Module: Major Field: Advanced Mechatronics (SP 01) [M-MACH-102598]

T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
T-MACH-106691 [ Modern Control Concepts Il 4 CR| Groell
T-MACH-106692 | Modern Control Concepts IlI 4 CR | Groell
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-ETIT-109313 Signals and Systems 6 CR [ Puente Ledn
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR [ Asfour
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
T-MACH-105985 | Ignition systems 4 CR | Toedter
Election block: Advanced Mechatronics (P) (at most 4 credits)
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Stiller
T-MACH-108878 | Laboratory Production Metrology 4 CR | Héafner
Election block: Advanced Mechatronics (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke
T-INFO-106257 Human-Machine-Interaction 0 CR| Beigl

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
Students of the major Advanced Mechatronics know the future-oriented procedures. They are able to creatively solve complex
interdisciplinary questions, in particular by applying the latest computer-assisted mathematical methods.

Prerequisites
None

Content
The Advanced Mechatronics offers a broad, multidisciplinary body of knowledge. It qualifies graduates to solve essential
mechatronic questions. In particular the following disciplines are covered by the major Advanced Mechatronics:

Control theory

measurement technology and signal processing,
modelling and

mathematical methods.

e o o o

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
The contents of this major field are taught in form of lectures, exercises and practical experiences.

Mechanical Engineering (SPO 2016)
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2 MODULES

Module: Major Field: Applied Mechanics (SP 30) [M-MACH-102646]

m 2.16 Module: Major Field: Applied Mechanics (SP 30) [M-MACH-102646]

Responsible:
Organisation:

Part of:

Prof. Dr.-Ing. Thomas Boéhlke

KIT Department of Mechanical Engineering

Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:

General Mechanical Engineering (Schwerpunkte)

Energy- and Environment Engineering (Schwerpunkt)

Vehicle Technology (Schwerpunkt)

Mechatronics and Microsystems Technology (Schwerpunkt)
Product Development and Engineering Design (Schwerpunkt)
Production Technology (Schwerpunkt)

Theoretical Mechanical Engineering (Schwerpunkt (p))

Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Election block: Angewandte Mechanik (K) (at least 8 credits)
T-MACH-105351 | Computational Mechanics | 6 CR [ Bohlke, Langhoff
T-MACH-105352 | Computational Mechanics 6 CR [ Bohlke, Langhoff
Election block: Angewandte Mechanik (E) (at most 8 credits)
T-MACH-109302 | Computational Homogenization on Digital Image Data 6 CR [ Schneider
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR| Fidlin
T-MACH-105324 | Foundations of Nonlinear Continuum Mechanics 4 CR | Kamlah
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105303 | Modelling of Microstructures 5 CR| August, Nestler
T-MACH-105532 | Nonlinear Continuum Mechanics 5 CR| Bohlke
T-MATH-102242 Numerical Mathematics for Students of Computer Science 6 CR [ Rieder, Weil}, Wieners
T-MACH-105348 | Process Simulation in Forming Operations 4 CR | Helm
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105971 | Simulation of the process chain of continuously fiber reinforced 4 CR | Karger
composite structure
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
T-MACH-105970 | Structural Analysis of Composite Laminates 4 CR | Karger
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticy 4 CR| Weygand
T-MACH-100532 | Scientific Computing for Engineers 5 CR | Gumbsch, Weygand
Election block: Angewandte Mechanik (U) ()
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal

After having finished this major field the students can

« list important mathematical concepts that are applied in mechanics
* analyze, evaluate and assess models of mechanics according to their mathematical structure
« apply mathematical algorithms for solving special problems in mechanics

» select a mathematical description of a given problem in mechanics

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019
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2 MODULES Module: Major Field: Applied Mechanics (SP 30) [M-MACH-102646]

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2 MODULES

Module: Major Field: Automation Technology (SP 04) [M-MACH-102601]

m 2.17 Module: Major Field: Automation Technology (SP 04) [M-MACH-102601]

Responsible:
Organisation:

Part of:

Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:

Prof. Dr. Ralf Mikut
KIT Department of Mechanical Engineering

Vehicle Technology (Schwerpunkt)

General Mechanical Engineering (Schwerpunkte)
Energy- and Environment Engineering (Schwerpunkt)

Mechatronics and Microsystems Technology (Schwerpunkt (p))
Product Development and Engineering Design (Schwerpunkt)
Production Technology (Schwerpunkt)

Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 2
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Election block: Automatisierungstechnik (K) (at least 8 credits)
T-MACH-105217 | Automation Systems 4 CR | Kaufmann
T-MACH-105314 | Computational Intelligence 4 CR| Jakob, Mikut, Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR| Ludwig, Mikut, Reischl
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-100535 | Introduction into Mechatronics 6 CR| Bohland, Lorch,
Reischl
T-MACH-105539 | Modern Control Concepts | 4 CR| Groell, Matthes
Election block: Automatisierungstechnik (E) (at most 8 credits)
T-MACH-108844 | Automated Manufacturing Systems 8 CR| Fleischer
T-MACH-105212 | CAE-Workshop 4 CR | Albers
T-MACH-105156 | Vehicle Mechatronics | 4 CR [ Ammon
T-MACH-105223 | Machine Vision 8 CR| Lauer, Stiller
T-MACH-105335 | Measurement |l 4 CR| Stiller
T-MACH-108809 | Micro- and nanosystem integration for medical, fluidic and optical 4 CR | Gengenbach,
applications Hagenmeyer, Koker,
Sieber
T-MACH-106691 | Modern Control Concepts |l 4 CR | Groell
T-MACH-106692 | Modern Control Concepts IlI 4 CR| Groell
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105990 | Simulation of Optical Systems 4 CR | Sieber
T-MACH-105185 | Control Technology 4 CR [ Génnheimer
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR| Gengenbach
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
T-MACH-105443 | Wave Propagation 4 CR | Seemann
T-MACH-109055 | Machine Tools and Industrial Handling 8 CR| Fleischer
Election block: Automatisierungstechnik (P) (at most 4 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR| Lorch, Seemann,
Stiller
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR| Stiller
T-MACH-108878 | Laboratory Production Metrology 4 CR | Hafner
T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary

according to the indiv

idually choice.
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2 MODULES Module: Major Field: Automation Technology (SP 04) [M-MACH-102601]

Competence Goal
The Automation Engineering offers both theoretical foundations and practical knowledge in the field of automation. Students can
select, apply and enhance existing methods. The main focus of the major is on

» Applied control engineering
* Automation
* Examples of field applications

Students of Automation Engineering are qualified to master complex challenges of the future. They are able to apply their
profound knowledge and the future-oriented methods independent of a particular application field.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials

Mechanical Engineering (SPO 2016) 46
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2 MODULES Module: Major Field: Cognitive Technical Systems (SP 22) [M-MACH-102609]

m 2.18 Module: Major Field: Cognitive Technical Systems (SP 22) [M-MACH-102609]

Responsible:  Prof. Dr.-Ing. Christoph Stiller
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence
16 Once

Language Level Version
Deutsch/Englisch 4 1

Election notes

In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Kognitive Technische Systeme (K) (at least 8 credits)
T-MACH-105694 | Data Analytics for Engineers 5 CR | Ludwig, Mikut, Reischl
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR| Stiller, Werling

Election block: Kognitive Technische Systeme (E) (at most 8 credits)
T-MACH-105314 | Computational Intelligence 4 CR| Jakob, Mikut, Reischl
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-INFO-101466 Information Processing in Sensor Networks 6 CR | Hanebeck
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-INFO-101356 Cognitive Systems 6 CR [ Dillmann, Waibel
T-INFO-101377 Localization of Mobile Agents 6 CR | Hanebeck
T-MACH-105223 | Machine Vision 8 CR [ Lauer, Stiller
T-MACH-105335 | Measurement I 4 CR | Stiller
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR [ Asfour
T-INFO-101352 Robotics Ill - Sensors in Robotics 3 CR | Asfour

Election block: Kognitive Technische Systeme (P) (at most 4 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Lorch, Seemann,

Stiller

T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR| Stiller

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
Students are able to

» explain fundamental components and processing steps of cognitive technical systems

» explain the interplay of individual components and the flow of information between them

» outline the major properties of cognitive functions at examples in emerging applications like vehicular technology or
robotics

» determine the level of system function and safety for cognitive technical systems

Prerequisites
None

Content
See brick courses.
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2 MODULES Module: Major Field: Cognitive Technical Systems (SP 22) [M-MACH-102609]
Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials

Mechanical Engineering (SPO 2016) 48
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2 MODULES

Module: Major Field: Combustion Engines Based Powertrains (SP 58) [M-MACH-102650]

2.19 Module: Major Field: Combustion Engines Based Powertrains (SP 58) [M-
MACH-102650]

Responsible:
Organisation:

Prof. Dr. Thomas Koch
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt (p))
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Mandatory
T-MACH-105564 | Energy Conversion and Increased Efficiency in Internal Combustion 4 CR | Koch, Kubach
Engines
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
Election block: Verbrennungsmotorische Antriebssysteme (K) ()
T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,
Grunwaldt, Kubach,
Lox
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt
T-MACH-104609 | Combustion Engines Il 5 CR| Koch, Kubach
Election block: Verbrennungsmotorische Antriebssysteme (E) ()
T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines 4 CR | Gohl
T-MACH-105655 | Alternative Powertrain for Automobiles 4 CR| Noreikat
T-MACH-105451 | Drive Systems and Possibilities to Increase Efficiency 2 CR | Kollmeier
T-MACH-105310 | Design of Highly Stresses Components 4 CR| Aktaa
T-MACH-102162 | Automated Manufacturing Systems 9 CR| Fleischer
T-MACH-105716 | Numerical Methods for combustion process development 2 CR| Kubach, Waldenmaier
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR | Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics |l 4 CR | Gauterin
T-MACH-105533 | Gasdynamics 4 CR | Magagnato
T-MACH-100092 | Automotive Engineering | 8 CR [ Gauterin, Unrau
T-MACH-102117 | Automotive Engineering | 4 CR | Gauterin, Unrau
T-MACH-105325 | Fundamentals of Combustion Il 4 CR | Maas
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-MACH-102199 | Model Based Application Methods 4 CR | Kirschbaum
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR | Gutzmer
T-MACH-105358 | Sustainable Product Engineering 4 CR | Ziegahn
T-MACH-105531 | Tribology 8 CR [ Dienwiebel, Scherge
T-MACH-105985 | Ignition systems 4 CR | Toedter

Election block: Verbrennungsmotorische Antriebssysteme (P) (at most 4 credits)

T-MACH-105337

| Engine Laboratory | 4 CR | Wagner

Election block: Verbrennungsmotorische Antriebssysteme (U) ()

T-MACH-109303

| Exercices - Tribology | 0CR | Dienwiebel
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2 MODULES Module: Major Field: Combustion Engines Based Powertrains (SP 58) [M-MACH-102650]

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
After completion of SP 48 students are able to:

« transfer fundamentals of thermodynamics and technical combustion to applications of combustion engines
* name and describe applications

» describe and explain the working principle of combustion engine and its application in vehicles

» analyze and evaluate propulsion systems

Prerequisites
None

Content

Energy converting machines are a key issue of technical engineering. Design and working principle are subject of the core area
of SP 48. Fundamentals of thermodynamics are transferred to the application of internal combustion engines. In the
supplementary area Measurement techniques to analyze and develop combustion engines as well as Fuels, Lubes and special
engine concepts are addressed. The application of engines in drivetrains and production processes are continuative topics.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, tutorial.
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2 MODULES Module: Major Field: Computational Mechanics (SP 06) [M-MACH-102604]

m 2.20 Module: Major Field: Computational Mechanics (SP 06) [M-MACH-102604]

Responsible:  Prof. Dr.-Ing. Carsten Proppe
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Computational Mechanics (K) (at least 8 credits)

T-MACH-105338 | Numerical Fluid Mechanics 4 CR [ Magagnato

T-MACH-105349 | Computational Dynamics 4 CR| Proppe

T-MACH-105351 | Computational Mechanics | 6 CR [ Bohlke, Langhoff

Election block: Computational Mechanics (E) (at most 8 credits)
T-MACH-105390 | Application of Advanced Programming Languages in Mechanical 4 CR| Weygand
Engineering

T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Brandl, Gumbsch,

Schneider

T-MACH-105391 | Finite Difference Methods for Numerial Solution of Thermal and Fluid 4 CR | Gunther
Dynamical Problems

T-MACH-105394 | Finite Volume Methods for Fluid Flow 4 CR| Gunther
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiell
T-MACH-105420 | Numerical Simulation of Multi-Phase Flows 4 CR | Worner
T-MACH-105339 | Numerical Simulation of Reacting Two Phase Flows 4 CR| Koch
T-MACH-105397 | Numerical Simulation of Turbulent Flows 4 CR| Grotzbach
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105352 | Computational Mechanics 6 CR [ Bohlke, Langhoff
Election block: Computational Mechanics (P) (at most 4 credits)
T-MACH-105392 | FEM Workshop - Constitutive Laws | 4 CR| Schulz, Weygand

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
The module offers a wide interdisciplinary education of the students in the areas which are summarized internationally under the
concept 'Computational Mechanics":

* Continuum modelling (in structural mechanics, material theory, dynamics, fluid mechanics and thermodynamics)
* Numerical mathematics
* Informatics

Students know the procedures oriented to the future of modern engineering. They have the ability for individual, creative
solutions of complicated problems with numerical means and take into account the interaction with neighboring fields.

Prerequisites
None

Content
See brick courses.

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 51



2 MODULES Module: Major Field: Computational Mechanics (SP 06) [M-MACH-102604]

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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Module: Major Field: Development of Innovative Appliances and Power Tools (SP 51) [M-MACH-102642]

2.21 Module: Major Field: Development of Innovative Appliances and Power
Tools (SP 51) [M-MACH-102642]

Responsible:
Organisation:

Part of:

Specialization / Specialization
Specialization / Specialization

Prof. Dr.-Ing. Sven Matthiesen
KIT Department of Mechanical Engineering

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization
Specialization / Specialization

Election notes

Credits Recurrence
16 Once

Language Level
Deutsch/Englisch 4

In the core area of Major Field at least 8 ECTS have to be chosen.

: General Mechanical Engineering (Schwerpunkte)
: Energy- and Environment Engineering (Schwerpunkt)

Version

: Product Development and Engineering Design (Schwerpunkt (p))
: Production Technology (Schwerpunkt)

Mandatory
T-MACH-105229 | Appliance and Power Tool Design 8 CR | Matthiesen

Election block: Entwicklung innovativer Gerite (E) (at most 8 credits)
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi
T-MACH-105231 | Leadership and Management Development 4 CR | Ploch
T-MACH-101910 | Microactuators 4 CR | Kohl
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR | Ays, Geerling
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR| Gutzmer
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-105696 | Strategic product development - identification of potentials of 4 CR | Siebe

innovative products

Election block: Entwicklung innovativer Gerite (P) (at most 4 credits)

T-MACH-105370 | Laboratory Mechatronics 4 CR | Lorch, Seemann,

Stiller

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal

Graduates are able to analyze and to synthesize complex technical products under consideration of customer, business and
market demands. Specifically, they can address specific boundary conditions of devices and power tool manufacturers in power-
tool development They and are able to take into account the resulting effects of complex product development projects: e.g. the
production in large quantities, complexity of mechatronic solutions or workflow management of interdisciplinary and distributed
development teams. The graduates are able to assess and optimize their work results in terms of quality, costs and user
benefits. They have a holistic insight into the processes that are necessary for creating products in this specific context and thus
are prepared for the technical and non-technical requirements of responsible positions in the team-oriented product
development of devices and power tools.

Prerequisites
None

Modeled Conditions

The following conditions have to be fulfilled:

1. The course T-MACH-105229 - Appliance and Power Tool Design must have been passed.
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Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, exercise.
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m 2.22 Module: Major Field: Energy Converting Engines (SP 24) [M-MACH-102627]

Responsible:
Organisation:

Part of:

Prof. Dr. Thomas Koch

Module: Major Field: Energy Converting Engines (SP 24) [M-MACH-102627]

KIT Department of Mechanical Engineering

Specialization / Specialization
Specialization / Specialization
Specialization / Specialization
Specialization / Specialization

: General Mechanical Engineering (Schwerpunkte)

: Energy- and Environment Engineering (Schwerpunkt)

: Vehicle Technology (Schwerpunkt)

: Product Development and Engineering Design (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election block: Kraft- und Arbeitsmaschinen (K) (at least 8 credits)
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR| Pritz
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-102194 | Combustion Engines | 4 CR [ Koch, Kubach
Election block: Kraft- und Arbeitsmaschinen (E) ()
T-MACH-105649 | Boosting of Combustion Engines 4 CR | Kech
T-CIWVT-105780 | Design of a jet engine combustion chamber 6 CR| Zarzalis
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-105512 | Experimental Fluid Mechanics 4 CR| Kriegseis
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-105533 | Gasdynamics 4 CR | Magagnato
T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,
Grunwaldt, Kubach,
Lox
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105325 | Fundamentals of Combustion Il 4 CR | Maas
T-MACH-105338 | Numerical Fluid Mechanics 4 CR [ Magagnato
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR| Ays, Geerling
T-MACH-107447 | Reliability Engineering 1 3 CR | Konnov
T-MACH-105364 | Thermal Turbomachines Il 6 CR | Bauer
T-MACH-105365 | Turbine and Compressor Design 4 CR | Bauer
T-MACH-105366 | Turbo Jet Engines 4 CR | Bauer
T-MACH-105234 | Windpower 4 CR| Lewald
T-MACH-105784 | Vortex Dynamics 4 CR| Kriegseis
Election block: Kraft- und Arbeitsmaschinen (P) (at most 4 credits)
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.
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Competence Goal

Die Studierenden erwerben in den grundlagenorientierten Kernfachern des Schwerpunktes breite und fundierte Kenntnisse der
wissenschaftlichen Theorien, Prinzipien und Methoden der Kraft- und Arbeitsmaschinen, um diese entwerfen, einsetzen und
bewerten zu kénnen.

Darauf aufbauend vertiefen die Studierenden in den Ergénzungsfachern ausgewahlte Anwendungsfelder, sodass sie im
Anschluss in der Lage sind, Probleme aus diesem Anwendungsfeld selbststdndig zu analysieren, zu bewerten und hierauf
aufbauend Lésungsansatze zu entwickeln.

Die Studierenden kénnen nach Abschluss des Schwerpunkts insbesondere

¢ Funktion und Einsatz von Kraft- und Arbeitsmaschinen benennen,

» den Stand der Technik und daraus resultierende Anwendungsfelder der Kraft- und Arbeitsmaschinen beschreiben und
am Beispiel anzuwenden,

« grundlegende Theorien, Methoden und Eigenschaften fiir die verschiedenen Anwendungsfelder der Kraft- und
Arbeitsmaschinen benennen und diese einsetzen und bewerten.

Prerequisites
None

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, tutorial.
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2.23 Module: Major Field: Energy Technology for Buildings (SP 55) [M-
MACH-102648]

Responsible:
Organisation:

Prof. Dr. Robert Stieglitz
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)

Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Credits Recurrence
16 Once

Language Level Version
Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-105559 | Technical Energy Systems for Buildings 1: Processes & Components 4 CR | Schmidt
Election block: Gebadudeenergietechnik (K) (at least 4 credits)
T-MACH-105715 | Energy demand of buildings — fundamentals and applications, with 6 CR | Schmidt
building simulation exercises
T-MACH-105560 | Technical Energy Systems for Buildings 2: System Concept 4 CR | Schmidt
Election block: Gebaudeenergietechnik (E) (at most 8 credits)
T-MACH-105952 | Energy Storage and Network Integration 4 CR| Jager, Stieglitz
T-ARCH-107406 | Energy and Indoor Climate Concepts 4 CR | Wagner
T-MACH-105408 [ Energy Systems |: Renewable Energy 6 CR | Dagan
T-ETIT-100724 Photovoltaic System Design 3 CR| Grab
T-MACH-105225 | Thermal Solar Energy 4 CR| Stieglitz
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105430 | Heatpumps 4 CR | Maas, Wirbser
T-MACH-105234 | Windpower 4 CR| Lewald

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal

After completing the courses in SP 55 ,Energy technology for buildings® the students have achieved a comprehensive overview
on the energy demand for air-conditioning of buildings (heating, cooling, humidification, dehumidification, ventilation) and the
techniques for energy supply of buildings (heat, cold, locally generated electricity). They know the methods for evaluation of
technologies regarding ecologic, criteria, primary energy and economic viability and they have the ability to apply these methods
to concrete cases. They also have gained knowledge on all renewable energy technologies that are relevant for application in
buildings, in particular solar thermal collectors and systems and photovoltaic systems as well as energy storage technologies
that are applied in buildings (heat storage, batteries).

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, exercise.
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Module: Major Field: Engineering Design (SP 10) [M-MACH-102605]

m 2.24 Module: Major Field: Engineering Design (SP 10) [M-MACH-102605]

Responsible:
Organisation:

Part of:

Election notes

Specialization / Specialization
Specialization / Specialization
Specialization / Specialization
Specialization / Specialization
Specialization / Specialization

Prof. Dr.-Ing. Albert Albers
KIT Department of Mechanical Engineering

Credits Recurrence
16 Once

Language
Deutsch/Englisch 4

In the core area of Major Field at least 8 ECTS have to be chosen.

Level

: General Mechanical Engineering (Schwerpunkte)
: Energy- and Environment Engineering (Schwerpunkt)

: Vehicle Technology (Schwerpunkt)

: Product Development and Engineering Design (Schwerpunkt)
: Production Technology (Schwerpunkt)

Version

Election block: Ent

wicklung und Konstruktion (K) (at least 8 credits)

T-MACH-105233 | Powertrain Systems Technology A: Automotive Systems 4 CR| Albers, Ott
T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR | Albers, Oftt
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi

Election block: Ent

wicklung und Konstruktion (E) (at most 8 credits)

T-MACH-105215

Applied Tribology in Industrial Product Development

4CR

Albers, Lorentz

T-MACH-105311 Design and Development of Mobile Machines 4 CR | Geimer, Siebert
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-108719 | Designing with numerical methods in product development 4 CR | Schnack
T-MACH-108374 | Vehicle Ergonomics 4 CR| Heine
T-MACH-102105 | Manufacturing Technology 8 CR| Schulze, Zanger
T-MACH-100092 | Automotive Engineering | 8 CR | Gauterin, Unrau
T-MACH-102116 | Fundamentals for Design of Motor-Vehicle Bodies | 2 CR| Bardehle
T-MACH-102119 | Fundamentals for Design of Motor-Vehicle Bodies Il 2 CR| Bardehle
T-MACH-105160 | Fundamentals in the Development of Commercial Vehicles | 2 CR| Zirn
T-MACH-105161 | Fundamentals in the Development of Commercial Vehicles Il 2 CR| Zirn
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR| Frech
T-MACH-105163 | Fundamentals of Automobile Development 2 CR| Frech
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR [ Schlichtenmayer

Performance Cars
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-105231 | Leadership and Management Development 4 CR | Ploch
T-MACH-105440 | Leadership and Conflict Management 4 CR| Hatzl
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR| Ays, Geerling
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR | Gutzmer
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105696 | Strategic product development - identification of potentials of 4 CR| Siebe

innovative products
T-MACH-105358 | Sustainable Product Engineering 4 CR | Ziegahn
T-MACH-105361 | Technical Design in Product Development 4 CR | Schmid
T-MACH-109055 | Machine Tools and Industrial Handling 8 CR| Fleischer

Election block: Entwicklung und Konstruktion (P) (at most 4 credits)

T-MACH-105370 | Laboratory Mechatronics 4 CR | Lorch, Seemann,

Stiller

Election block: Ent

wicklung und Konstruktion (U) ()
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T-MACH-108887 | Design and Development of Mobile Machines - Advance | 0 CR| Geimer, Siebert |

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
The students are able to transfer their knowledge und abilities in product engineering to mechanical systems in research and
industrial practice.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2.25 Module: Major Field: Engineering Thermodynamics (SP 45) [M-
MACH-102635]

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Responsible:
Organisation:

Part of:  Specialization / Specialization:
Specialization / Specialization:

Specialization / Specialization:

General Mechanical Engineering (Schwerpunkte)

Energy- and Environment Engineering (Schwerpunkt)

Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes

In the core area of each Major Field at least 8 ECTS have to be chosen.

Election block: Technische Thermodynamik (K) (at least 8 credits)
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105325 | Fundamentals of Combustion I 4 CR| Maas
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiell
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR| Cheng

Election block: Technische Thermodynamik (E) (at most 8 credits)
T-MACH-105428 | Selected Chapters of the Combustion Fundamentals 4 CR | Maas
T-MACH-106373 | Experimental techniques in thermo- and fluid-dynamics 4 CR| Cheng
T-MACH-105533 | Gasdynamics 4 CR [ Magagnato
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR | Bykov, Maas
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105421 | Reduction Methods for the Modeling and the Simulation of 4 CR | Bykov, Maas

Vombustion Processes

T-MACH-105422 | Flows with Chemical Reactions 4 CR | Class
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines Il 6 CR | Bauer
T-MACH-105429 | Combustion Diagnositics 4 CR | Maas, Schiell
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-105430 | Heatpumps 4 CR | Maas, Wirbser

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary

according to the indiv

Competence Goal

idually choice.

After completion of SP 45 students are able to:

Prerequisites
None

apply the thermodynamic fundamentals of irreversible processes.
explain the governing processes in combusition.

outline the fundamentals of modeling and simulation of reacting flows.
understand the working principle of technical systems applying thermodynamic processes and combustion.
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Content

Thermodynamics is considered to be the basis of all processes in nature and engineering. Combustion technology is still
dominant as an energy conversion for power supply and for mobility applications. The major subject SP 45 extends the
thermodynamic knowledge of the attandents in irreversible processes and provides insight into the fundamentals of reactive
flows.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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m 2.26 Module: Major Field: Fluid Mechanic (SP 41) [M-MACH-102634]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Stromungsmechanik (K) (at least 8 credits)
T-MACH-105512 | Experimental Fluid Mechanics 4 CR| Kriegseis
T-MACH-105533 | Gasdynamics 4 CR [ Magagnato
T-MACH-105425 | Hydrodynamic Stability: From Order to Chaos 4 CR | Class
T-MACH-105338 | Numerical Fluid Mechanics 4 CR [ Magagnato
T-MACH-105400 | Scaling in Fluid Dynamics 4 CR| Buhler
T-MACH-105784 | Vortex Dynamics 4 CR | Kriegseis

Election block: Stromungsmechanik (E) (at most 6 credits)
T-MACH-105528 | Aerodynamics 4 CR | Frohnapfel, Ohle
T-MACH-105437 | Aerothermodynamics 4 CR | Frohnapfel, Seiler
T-MACH-105391 | Finite Difference Methods for Numerial Solution of Thermal and Fluid 4 CR | Gunther

Dynamical Problems
T-MACH-105394 | Finite Volume Methods for Fluid Flow 4 CR| Gunther
T-MACH-105474 | Fluid-Structure-Interaction 4 CR | Frohnapfel,
Muhlhausen

T-BGU-109581 Fluid Mechanics of Turbulent Flows 4 CR [ Uhlmann
T-MACH-105424 | Optical Flow Measurement: Fundamentals and Applications 4 CR | Frohnapfel, Seiler
T-MACH-105375 | Industrial Aerodynamics 4 CR | Breitling, Frohnapfel
T-MACH-105426 | Magnetohydrodynamics 4 CR | Buhler
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105420 | Numerical Simulation of Multi-Phase Flows 4 CR | Worner
T-MACH-105339 | Numerical Simulation of Reacting Two Phase Flows 4 CR | Koch
T-MACH-105397 | Numerical Simulation of Turbulent Flows 4 CR| Grotzbach
T-MACH-105422 | Flows with Chemical Reactions 4 CR | Class
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR| Cheng
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105234 | Windpower 4 CR | Lewald
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR [ Schulenberg, Worner

Election block: Stromungsmechanik (P) (at most 4 credits)
T-MACH-105313 | CFD-Lab Using Open Foam 4 CR | Koch
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz
T-MACH-105453 | Numerical Fluid Mechanics with MATLAB 4 CR | Frohnapfel
T-MACH-105458 | Flow Simulations 4 CR | Frohnapfel

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.
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Competence Goal

After having completed this module the student is capable of deriving the relevant fluid mechanical equations and interpret the
governed physics. He/She can describe the characteristic properties of fluids and can analyze flow scenarios. According to the
chosen lectures, the student can capture flow scenarios with analytical, numerical and/or experimental means and is capable to
evaluate the acquired results thoroughly.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2.27 Module: Major Field: Fundamentals of Energy Technology (SP 15) [M-
MACH-102623]

Responsible:
Organisation:

Prof. Dr.-Ing. Hans-Jérg Bauer
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (mandatory)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Mandatory
T-MACH-105220 | Fundamentals of Energy Technology 8 CR [ Badea, Cheng
Election block: Grundlagen der Energietechnik (K) ()
T-MACH-105525 | Introduction to Nuclear Energy 4 CR| Cheng
T-MACH-105325 | Fundamentals of Combustion I 4 CR| Maas
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR| Pritz
Election block: Grundlagen der Energietechnik (E) ()
T-MACH-105462 | Selected Problems of Applied Reactor Physics and Exercises 4 CR | Dagan
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR| Braun, Schénung
T-MACH-105952 | Energy Storage and Network Integration 4 CR | Jager, Stieglitz
T-MACH-105408 | Energy Systems |: Renewable Energy 6 CR | Dagan
T-MACH-105533 | Gasdynamics 4 CR | Magagnato
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105557 | Microenergy Technologies 4 CR | Kohl
T-MACH-105339 | Numerical Simulation of Reacting Two Phase Flows 4 CR| Koch
T-MACH-105338 | Numerical Fluid Mechanics 4 CR | Magagnato
T-ETIT-101939 Photovoltaics 6 CR | Powalla
T-MACH-105537 | Physical and Chemical Principles of Nuclear Energy in View of 2 CR| Dagan
Reactor Accidents and Back-End of Nuclear Fuel Cycle
T-MACH-106493 | Solar Thermal Energy Systems 4 CR | Dagan
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR | Cheng
T-MACH-105358 | Sustainable Product Engineering 4 CR| Ziegahn
T-MACH-105225 | Thermal Solar Energy 4 CR| Stieglitz
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-105234 | Windpower 4 CR | Lewald
Election block: Grundlagen der Energietechnik (P) (at most 4 credits)
T-MACH-105313 | CFD-Lab Using Open Foam 4 CR| Koch
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz
T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser
T-MACH-106707 | Workshop on computer-based flow measurement techniques 4 CR| Bauer

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.
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2 MODULES Module: Major Field: Fundamentals of Energy Technology (SP 15) [M-MACH-102623]

Competence Goal
After completion of SP 15 students are able:

 to describe the elements of an energy system and their complex interactions,

« to list different conventional energy sources and assess their static range,

» to name the fluctuating supply of renewable energies such as wind, solar radiation, ocean currents and tides etc. and
describe its effects on the energy system,

» to assess the effects of external and internal economic, ecological and technical boundary conditions of energy systems
and to derive approaches for an optimal mix of different energy technologies,

 to explain the operational principle of well-established power plants as well as of power plants based on renewable
energies.

Prerequisites
None

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, tutorials.

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 65



2 MODULES Module: Major Field: Fusion Technology (SP 53) [M-MACH-102643]

m 2.28 Module: Major Field: Fusion Technology (SP 53) [M-MACH-102643]

Responsible:  Prof. Dr. Robert Stieglitz
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Fusionstechnologie (K) (at least 8 credits)
T-MACH-105411 | Fusion Technology A 4 CR | Stieglitz
T-MACH-105433 | Fusion Technology B 4 CR| Stieglitz
T-ETIT-100663 Radiation Protection: lonising Radiation 3 CR| Dossel

Election block: Fusionstechnologie (E) (at most 10 credits)
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-105407 | CFD in Power Engineering 4 CR| Otic
T-MACH-106698 | A holistic approach to power plant management 4 CR | Seidl, Stieglitz
T-MACH-105408 | Energy Systems |: Renewable Energy 6 CR | Dagan
T-MACH-105434 | Magnet Technology of Fusion Reactors 4 CR | Fietz, Weiss
T-MACH-105426 | Magnetohydrodynamics 4 CR | Buhler
T-MACH-105435 | Neutron Physics of Fusion Reactors 4 CR | Fischer
T-MACH-105456 | Ten Lectures on Turbulence 4 CR| Otic
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR| Schulenberg, Worner
T-MACH-108784 | Vacuum and Tritium Technology in Nuclear Fusion 4 CR | Bornschein, Day

Competence Certificate

Oral exam: Acceptance for the oral test only by certification of attendance of excercises
(can be given in english)

Duration: approximately 30 minutes

no tools or reference materials may be used during the exam

Competence Goal

Graduate in fusion technology acquire a fundamental knowledge of the fusion process and are enabled to deduce based on the
physical boundary conditions technological and scientific engineering solutions to individual problems. Since fusion technology
is intrinsically of interdisciplinary nature consisiting of physics, mechanics, thermal-hydraulics, material sciences and electrical
engineering incorporates, the focus of this topic is mainly devoted to allow for the understanding of the underlying physics and
moreover to enable the students of couple the different disciplines. Here, mainly mehtodologies and solution approaches are
communicated to the gradiuates with the goal to capture critical issues within multi-physics problems, to identify central
challenges within the given problem and to enable them to elaborate engineering solution concepts. Aside from the analysis of
the relevance/importance of aspects within a complex multi-physics problem graduates are prepared to take decisions based on
a solid physics basis and to formulate solution approaches.

The reliable handling of different physical phenomena from different disciplines and the methodological capability to tackle multi-
physics questions and to extract from them central core issues qualifies the graduates for a competent and successful career
not only in fusion technology but also in neighboring fields such energy energiering as well as process, chemical and
environmental engineering both in the research and development context but also in the project management.

Prerequisites
None
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2 MODULES Module: Major Field: Fusion Technology (SP 53) [M-MACH-102643]

Content

Actual energy situation and perspectives. Elementary particle physics, principles of nuclear fusion and nuclear fission. What is a
plasma and how it can be confined? How stable is a plasma and condtions for an ignition , control of a plasma and transport in
plasmas. Plasmas are confined contactless by means of magnetic fields. Hence fundamentals of the magnet technology, super-
conductivity, materials in super-conductivity, fabrication and design of magnets are elaborated.A fusion reactor breeds is own
fuel Tritium, which is radioactive. Tritium poses specific requirements regarding separation, conditioning and the fuel cycle, for
which the physical and technological basis are outlined. Fusion plasmas are characterized by a small particle density and hence
a vacuum is required. Simultaneously plasmas generate high temperatures and heat loads necessitating dedicated designs of
plasma facing components at a considerable neutron irradiation. in both technology fields the tasks, requirements and
challenges are formulated and how they translate to the current "state of the art" are illustrated. Moreover, an introduction into
design criteria and calculation methods to select adequate vacuum pumps and to design plasma facing components is provided.

Recommendation
appreciated is knowldege in heat ans mass transfer as well as in electrical engineering

Basic knowledge in fluid mechanics, material sciences and physics

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, presentation (transparencies nearly exclusivley in english) complemented by print-outs and exercises
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2 MODULES Module: Major Field: Information Technology (SP 18) [M-MACH-102624]

m 2.29 Module: Major Field: Information Technology (SP 18) [M-MACH-102624]

Responsible:  Prof. Dr.-Ing. Christoph Stiller
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election block: Informationstechnik (K) (at least 8 credits)
T-MACH-105314 | Computational Intelligence 4 CR| Jakob, Mikut, Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR | Ludwig, Mikut, Reischl
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-105223 | Machine Vision 8 CR [ Lauer, Stiller
T-MACH-105335 | Measurement I 4 CR | Stiller
T-MACH-105360 | Computer Engineering 6 CR | Keller, Lorch
Election block: Informationstechnik (E) ()
T-MACH-102150 | BUS-Controls 4 CR | Becker, Geimer
T-MACH-105218 | Automotive Vision 6 CR| Lauer, Stiller
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-MACH-105328 [ Information Processing in Mechatronic Systems 4 CR | Kaufmann
T-INFO-101466 Information Processing in Sensor Networks 6 CR | Hanebeck
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR| Thomas
T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt
T-MACH-107447 | Reliability Engineering 1 3 CR| Konnov
T-MACH-105185 | Control Technology 4 CR [ Génnheimer
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
Election block: Informationstechnik (P) (at most 4 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Lorch, Seemann,
Stiller
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Stiller
Election block: Informationstechnik (U) ()
T-MACH-108889 | BUS-Controls - Advance 0 CR | Dai®, Geimer

Competence Certificate
Oral exams: duration approx 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
Students are able to

» explain fundamentals of information technology for given problems in mechanical engineering an mechatronics.

» explain major methods for acquisition, processing and exploitation of information in technical systems.

» outline and to explain alternative methods to determine and to represent measurement uncertainties and their
propagation in technical systems.

+ explain information filters and fusion methods and understand their application to given problems.

Prerequisites
none
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2 MODULES Module: Major Field: Information Technology (SP 18) [M-MACH-102624]

Content

» Techniques of information and data processing in mechanical engeneering
» Techniques of sensor data processing

» Concepts of controll theory

* Electronic devices for data processing

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, tutorials.
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2 MODULES Module: Major Field: Information Technology of Logistic Systems (SP 19) [M-MACH-102625]

2.30 Module: Major Field: Information Technology of Logistic Systems (SP 19)
[M-MACH-102625]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Informationstechnik fiir Logistiksysteme (K) (at least 8 credits)
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR| Thomas
T-MACH-102089 | Logistics - Organisation, Design and Control of Logistic Systems 6 CR| Furmans
Election block: Informationstechnik fiir Logistiksysteme (E) (at most 8 credits)
T-MACH-105218 | Automotive Vision 6 CR [ Lauer, Stiller
T-MACH-105174 | Warehousing and Distribution Systems 4 CR| Furmans
T-MACH-105175 | Airport Logistics 4 CR [ Richter
T-MACH-105181 [ Supply Chain Management 6 CR| Alicke

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
Students are able to:

» Describe and explain soft- and hardware for logistical systems including Supply-Chains,
» Choose control mechanisms and communication systems and describe their basic functions,
» Compare strength and weaknesses of different approaches and evaluate the fundamental suitability.

Prerequisites
None

Content

This emphasis module focuses on automation technology in material flow as well as the information technology that has a direct
relationship with it. Information sytems to support logistic processes are presented. It is shown how requirements of a supply
chain can be identified and an appropriate information system can be choosen. Furthermore basic for the main topics of logistics
are provided. To gain a deeper understanding, the courses are accompanied by exercises and partly by case studies.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures and practices; self-study
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2 MODULES Module: Major Field: Innovation and Entrepreneurship (SP 59) [M-MACH-104323]

2.31 Module: Major Field: Innovation and Entrepreneurship (SP 59) [M-
MACH-104323]

Responsible: Prof. Dr. Andreas Class
Prof. Dr. Orestis Terzidis

Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Credits Language Level Version
16 Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Innovation und Entrepreneurship (K) (at least 8 credits)
T-WIWI-102866 Design Thinking 3 CR| Terzidis
T-WIWI-102864 Entrepreneurship 3 CR| Terzidis
T-MACH-109185 | Innvative Project 6 CR [ Class, Terzidis
Election block: Innovation und Entrepreneurship (E) (at most 8,5 credits)
T-WIWI-107501 Energy Market Engineering 4,5 CR | Weinhardt
T-WIWI-100806 Renewable Energy-Resources, Technologies and Economics 3,5 CR | Jochem, McKenna
T-WIWI-102865 Business Planning 3 CR| Terzidis

Competence Certificate
Oral exams: duration approx. 5 minutes per credit point.

Amount, type and scope of the success control can vary according to indiviual choice.

Competence Goal
After completion of the module students

» know the principles of innovation and entrepreneurship

* can initiate patent research

* can name, compare and use the central methods and process models of product development within moderate complex
technical systems.

Prerequisites
none

Content
The module introduces the basic concepts of entrepreneurship and illustrates the different stages of the dynamic development
of a company.

The topics include:

introduction to methods for generating innovative business ideas

translating patents into business concepts

general principles of financial planning

the design and implementation of service-oriented information systems for Entrepreneurs

Technology Management and Business Model Generation and “Lean Startup” methods for the implementation of
business ideas by the way of controlled experiments in the market

* basics of product development.

e o o o o

Workload
The work load is about 480 hours, corresponding to 16 credit points. 1 LP = 30 working hours

Learning type
Seminar, lecture, project
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2 MODULES Module: Major Field: Integrated Product Development [M-MACH-102626]

m 2.32 Module: Major Field: Integrated Product Development [M-MACH-102626]

Responsible: Prof. Dr.-Ing. Albert Albers
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt (p))
Specialization / Specialization: Production Technology (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch 4 1

Mandatory

T-MACH-105401 | Integrated Product Development 16 CR | Albers, Albers
Assistenten

Competence Certificate
oral examination (60 minutes)

Competence Goal

By working practically in experience-based learning arrangements with industrial development tasks, graduates are able to
succeed in new and unknown situations when developing innovative products by using methodological and systematic
approaches. They can apply and adapt strategies of development and innovation management, technical system analysis and
team leadership to the situation. As a result, they are able to foster the development of innovative products in industrial
development teams in prominent positions, taking into account social, economic and ethical aspects.

Prerequisites
None

Content
Organizational integration: integrated product development model, core team management and simultaneous engineering,
informational integration: innovation management, cost management, quality management and knowledge management

Personal integration: team development and leadership
Guest lectures from the industry

Annotation
The participation in "Integrated Product Development" requires the concurrent participation in lectures (2145156), tutorials
(2145157) and project work (2145300).

Due to organizational reasons, the number of participants is limited. Thus a selection has to be made. For registration to the
selection process a standard form has to be used, that can be downloaded from IPEK hompage from april to july. The selection
itself is made by Prof. Albers in personal interviews.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type

lecture

tutorial

product development project
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2 MODULES Module: Major Field: Lifecycle Engineering (SP 28) [M-MACH-102613]

m 2.33 Module: Major Field: Lifecycle Engineering (SP 28) [M-MACH-102613]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt (p))
Specialization / Specialization: Production Technology (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-102123 | Virtual Engineering | 4 CR | Ovtcharova
T-MACH-102124 | Virtual Engineering I 4 CR | Ovtcharova

Election block: Lifecycle Engineering (E) (at most 11 credits)
T-MACH-109933 | Business Administration for Engineers and IT professionals 4 CR | Maier
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-105312 | CATIA Advanced 4 CR | Ovtcharova
T-MACH-108491 | Digitalization of Products, Services & Production 4 CR
T-MACH-106374 | Human-oriented Productivity Management: Personnel Management 4 CR | Stock
T-MACH-105388 | Introduction to Industrial Production Economics 4 CR | Dirrschnabel
T-MACH-102209 | Information Engineering 3 CR| Ovtcharova
T-MACH-106743 | loT platform for engineering 4 CR | Ovtcharova
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR| Furmans, Rimmele
T-MACH-102181 | PLM for Product Development in Mechatronics 4 CR| Eigner
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105457 | Project Mikromanufacturing: Development and Manufacturing of 5 CR| Schulze

Microsystems

T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105181 | Supply Chain Management 6 CR [ Alicke
T-MACH-105358 | Sustainable Product Engineering 4 CR| Ziegahn
T-MACH-106741 | Virtual training factory 4.X 4 CR | Ovtcharova
T-MACH-106740 | Virtual Engineering Lab 4 CR | Ovtcharova
T-MACH-102187 | CAD-NX Training Course 2 CR| Ovtcharova

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
Student gain a basic understanding of holistic development, validation and production of products, components and systems.

Students are able to appreciate the product and process complexity of today’s products and manufacturing facilities. They know
exemplary IT-Systems to support the complexity.

Students can describe the necessary information management for the product emergence process.

Students know the fundamental terms or virtual reality and are able to use a CAVE as tool to promote technical or management
decisions.
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2 MODULES Module: Major Field: Lifecycle Engineering (SP 28) [M-MACH-102613]

Prerequisites
None

Content
Virtual Engineering, methods of product development and production, CAD, CAE, CAx, Virtual and Augmented Reality, digital
twin.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, exercises, project work in teams, workshop, Learning by Doing
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2 MODULES Module: Major Field: Lightweight Construction (SP 25) [M-MACH-102628]

m 2.34 Module: Major Field: Lightweight Construction (SP 25) [M-MACH-102628]

Responsible:
Organisation:

Prof. Dr.-Ing. Frank Henning
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Mandatory
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR| Henning
Products, Manufacturing Technologies
Election block: Leichtbau (E) (at most 9 credits)
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-105212 | CAE-Workshop 4 CR | Albers
T-MACH-108721 | Designing with Composites 4 CR| Schnack
T-MACH-105320 | Introduction to the Finite Element Method 5 CR| Bohlke, Langhoff
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR| Braun, Schénung
T-MACH-105157 | Foundry Technology 4 CR [ Wilhelm
T-MACH-100296 | Advanced Methods in Strength of Materials 5 CR | Bohlke
T-MACH-105330 | Design with Plastics 4 CR| Liedel
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-105166 | Materials and Processes for Body Leightweight Construction in the 4 CR| Kienzle, Steegmdiller
Automotive Industry
T-MACH-108717 | Mechanics of Laminated Composites 4 CR | Schnack
T-MACH-102137 | Polymer Engineering | 4 CR | Elsner
T-MACH-105971 | Simulation of the process chain of continuously fiber reinforced 4 CR | Karger
composite structure
T-MACH-105970 | Structural Analysis of Composite Laminates 4 CR | Karger
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR| Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
T-MACH-105211 | Materials of Lightweight Construction 4 CR [ Weidenmann
T-MACH-108878 | Laboratory Production Metrology 4 CR | Hafner

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.
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Competence Goal
Lightweight design is the realization of a development strategy, which aims at fulfilling a required function over the product life
under specified boundary conditions by a system of minimal weight.

Therefore, lightweight design can always be described as an optimization problem, that must be solved as efficiently as possible
by suitable measures. With regard to the automotive industry, this means reducing the total vehicle weight without negatively
affecting important properties such as the bodywork stiffness or crash characteristics.

In order to solve the optimization problem of lightweight design technically and economically efficient, an interdisciplinary
approach is required. This means that specific know-how is required in many areas of materials science and engineering, as
well as interdisciplinary thinking.

Exploiting the full potential of lightweight design therefore requires the systematic development of materials, the development
and adaption of suitable manufacturing and finishing processes, as well as the development of simulation tools and design
methods for innovative lightweight constructions.

Students acquire the skill to name the basics of lightweight design and to apply them to problems in various areas of mechanical
engineering, in particular materials, methods and production.

As an elementary component of the module, the students can explain and apply the materials relevant for lightweight design.
The students are able to describe and compare the materials important for lightweight design and to select the corresponding
methods for construction, design and dimensioning under consideration of suitable manufacturing technologies.

Based on examples, which are also used in industry, the students learn to select suitable materials, to describe them with
suitable methods and to develop products under consideration of the manufacturing process. The students learn to analyze
processes and to assess their efficiency.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2 MODULES Module: Major Field: Logistics and Material Flow Theory (SP 29) [M-MACH-102629]

2.35 Module: Major Field: Logistics and Material Flow Theory (SP 29) [M-
MACH-102629]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-102151 | Material Flow in Logistic Systems 6 CR| Furmans

Election block: Logistik und Materialflusslehre (K) (at least 2 credits)
T-MACH-102089 | Logistics - Organisation, Design and Control of Logistic Systems 6 CR| Furmans
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR [ Furmans, Rimmele

Election block: Logistik und Materialflusslehre (E) (at most 8 credits)
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-102159 [ Elements and Systems of Technical Logistics 4 CR | Fischer, Mittwollen
T-MACH-108946 | Elements and Systems of Technical Logistics - Project 2 CR| Fischer, Mittwollen
T-MACH-108848 | Global Production and Logistics - Part 1: Global Production 4 CR | Lanza
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR| Furmans
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-MACH-105174 | Warehousing and Distribution Systems 4 CR| Furmans
T-MACH-105165 | Automotive Logistics 4 CR| Furmans
T-MACH-105175 | Airport Logistics 4 CR [ Richter
T-WIWI-103091 Production and Logistics Controlling 3 CR| Rausch
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105181 | Supply Chain Management 6 CR [ Alicke
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,

Furmans, Ovtcharova

Competence Certificate

Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary

according to the individually choice.

Competence Goal
Students

» acquire comprehensive and well-founded knowledge on the main topics of logistics, an overview of different logistic
questions in practice and knows the functionality of material handling systems,

are able to illustrate logistic systems with adequate accuracy by using simple models,

are able to realize coherences within logistic systems,

are able to evaluate logistic systems by using the learnt methods,

are able to analyze and explain the phenomena of industrial material and value streams

are able to plan logistic systems and evaluate their performance,

can use approaches of Supply Chain Management within the operational practice,

identify, analyse and evaluate risks within logistic systems.

e o o o o o o

Prerequisites
None
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2 MODULES Module: Major Field: Logistics and Material Flow Theory (SP 29) [M-MACH-102629]

Content

The emphasis module Material Flow and Logistics provides comprehensive and well-founded basics for the main topics of
logistics. Within the lectures, the interaction between several components of logistic systems will be shown. The module focuses
on technical characteristics of material handling systems as well as on methods for illustrating and evaluating logistics systems.
Furthermore the main topics of logistics and industrial material and value streams can be focused on by queuing methods to
model production systems. Another focus can be set on basic methods for planning and running logistic systems or special
issues like supply chain management. To gain a deeper understanding, the courses are accompanied by exercises and partly by
case studies.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures and practices; self-study
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2.36 Module: Major Field: Man - Technology - Organisation (SP 03) [M-
MACH-102600]

Responsible:  Prof. Dr.-Ing. Barbara Deml
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105519 | Human Factors Engineering I 4 CR | Deml

Election block: Mensch - Technik - Organisation (E) (at most 8 credits)
T-MACH-105830 | Human Factors Engineering Ill: Empirical research methods 4 CR| Deml
T-MACH-108374 | Vehicle Ergonomics 4 CR [ Heine
T-MACH-106374 | Human-oriented Productivity Management: Personnel Management 4 CR | Stock
T-MACH-105388 | Introduction to Industrial Production Economics 4 CR | Dirrschnabel
T-MACH-105386 | Occupational Safety and Environmental Protection 4 CR | von Kiparski
T-MACH-105231 | Leadership and Management Development 4 CR | Ploch
T-MACH-105440 | Leadership and Conflict Management 4 CR| Hatzl
T-MACH-105387 | Planning of Assembly Systems 4 CR | Haller
T-MACH-105470 | Production Planning and Control 4 CR | Rinn
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105361 | Technical Design in Product Development 4 CR| Schmid

Competence Certificate
In the core area of Major Field at least 8 ECTS have to be chosen.

Competence Goal
The students acquire a basic knowledge in the field of 1. ergonomics and 2. work organisation:

1. They are able to consider cognitive, physiological, anthropometric, and safety technical aspects in order to design
workplaces ergonomically. Just as well they know physical and psycho-physical fundamentals (e. g. noise, lighting,
climate) in the field of work-environmental design. Furthermore the students are able to evaluate workplaces by knowing
and being able to apply essential methods of time studies and payment systems. Finally, they get a first, overall insight
into the German labour law as well as into the organisation of advocacy groups beyond companies.

2. Within this module the students gain also a fundamental knowledge in the field of structural, process, and production
organization. Besides, they get to know basic aspects of industrial teamwork and they know relevant theories in the field
of interaction and communication, the management of employees as well as work satisfaction and motivation. Finally, the
students get to know also methods in the field of personnel selection, development, and assessment.

Further on they get to know basic methods of behavioral-science data acquisition (e. g. eye-tracking, ECG, dual-task-paradigm)
and they gain a first insight into empirical research methods (e. g. experimental design, statistical data evaluation). Selected
complementary subjects deepen or extend the above mentioned learning outcomes.

Prerequisites
None

Content
See brick courses.
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Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2.37 Module: Major Field: Materials Science and Engineering (SP 26) [M-
MACH-102611]

Responsible:
Organisation:

Part of:

Election notes

Prof. Dr.-Ing. Martin Heilmaier
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Specialization / Specialization: Production Technology (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt (p))

Credits Recurrence
16 Once

Language
Deutsch/Englisch

In the core area of Major Field at least 8 ECTS have to be chosen.

Version

Mandatory
T-MACH-105301 | Materials Science and Engineering Il 8 CR [ Heilmaier

Election block: Materialwissenschaft und Werkstofftechnik (E) ()
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Brandl, Gumbsch,

Schneider

T-MACH-102141 | Constitution and Properties of Wearresistant Materials 4 CR [ Ulrich
T-MACH-105150 | Constitution and Properties of Protective Coatings 4 CR| Ulrich
T-MACH-105984 | Fatigue of Welded Components and Structures 3 CR| Farajian, Gumbsch
T-MACH-105157 | Foundry Technology 4 CR [ Wilhelm
T-MACH-102111 Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
T-MACH-108717 | Mechanics of Laminated Composites 4 CR | Schnack
T-MACH-100287 | Introduction to Ceramics 6 CR | Hoffmann
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-105164 | Laser in Automotive Engineering 4 CR| Schneider
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105333 | Mechanics and Strength of Polymers 4 CR | von Bernstorff

T-MACH-105303

Modelling of Microstructures

5CR

August, Nestler

T-MACH-105532 | Nonlinear Continuum Mechanics 5 CR | Bohlke
T-MACH-105516 | Multi-Scale Plasticity 4 CR | Greiner, Schulz
T-MACH-102137 | Polymer Engineering | 4 CR | Elsner
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Oberacker
T-MACH-105724 | Failure Analysis 4 CR| Greiner, Schneider
T-MACH-105170 | Welding Technology 4 CR| Farajian
T-MACH-105354 | Fatigue of Metallic Materials 4 CR | Lang
T-MACH-102179 | Structural Ceramics 4 CR | Hoffmann
T-MACH-105362 | Technology of Steel Components 4 CR| Schulze
T-MACH-108853 | Hydrogen in Materials 4 CR| Pundt
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR | Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
T-MACH-107684 | Materials Characterization 6 CR [ Gibmeier
T-MACH-105211 | Materials of Lightweight Construction 4 CR | Weidenmann

T-MACH-107667

Solid State Reactions and Kinetics of Phase

6 CR

Franke, Seifert

T-MACH-105369

Materials Modelling: Dislocation Based Plasticy

4 CR

Weygand
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T-MACH-107670 | Fundamentals in Materials Thermodynamics and Heterogeneous 6 CR [ Franke, Seifert
Equilibria
Election block: Materialwissenschaft und Werkstofftechnik (P) (at most 4 credits)
T-MACH-105447 | Metallographic Lab Class 4 CR | Hauf
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
T-MACH-105651 | Biomechanics: design in nature and inspired by nature 4 CR | Mattheck
Election block: Materialwissenschaft und Werkstofftechnik (U) ()
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR | Bohlke
T-MACH-107685 | Exercises for Materials Characterization 0 CR | Gibmeier
T-MACH-107632 | Exercises for Solid State Reactions and Kinetics of Phase 0 CR| Franke, Seifert
Transformations

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal

As part of a major field a specific subdomain of mechanical engineering is made accessible in breadth and depth. Students gain
comprehensive knowledge in the core subjects and detailed knowledge in the supplementary subjects of the selected
subdomain. They are able to generate new (scientific) solutions within this subdomain.

The specific learning outcomes are defined by the respective coordinator of the major field.

Prerequisites
None

Content

The comprehensive topic of the major field are the thermodynamical and kinetic basics of materials science that the students
acquire within the core area (8 credit points). Moreover, there is a supplementary area of materials science and engineering
which offers different subjects according to the students’ interests.

Annotation

The module Materials Science and Engineering consists of 16 credit points in the master’s program. Within that module, the
students have to take lectures from a core area (8 credit points) and can select from a broad variation of courses within the
supplementary area. For the bachelor’s program, a reduced catalogue exists (see Studienplan).

Workload
The work load is about 480 hours in the Master of Science program, whereof the presence time is 82 h.

Learning type
In the core area of the major field Materials Science and Engineering the students choose from a small number of lectures and
tutorials (obligatory).

Within the supplementary area students can choose not only lectures and tutorials but also lab courses and seminars.
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m 2.38 Module: Major Field: Mechatronics (SP 31) [M-MACH-102614]

Responsible:
Organisation:

Part of:

Prof. Dr. Veit Hagenmeyer
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt (p))
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Specialization / Specialization: Production Technology (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence
16 Once

Language Level
Deutsch/Englisch 4

Version

Election block: Mechatronik (K) (at least 8 credits)

T-MACH-105314 | Computational Intelligence 4 CR| Jakob, Mikut, Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR | Ludwig, Mikut, Reischl
T-MACH-100535 | Introduction into Mechatronics 6 CR | Bohland, Lorch,
Reischl
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR| Seemann
T-MACH-105218 | Automotive Vision 6 CR [ Lauer, Stiller
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
Election block: Mechatronik (E) ()
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-105217 | Automation Systems 4 CR | Kaufmann
T-MACH-102150 | BUS-Controls 4 CR | Becker, Geimer
T-MACH-105212 | CAE-Workshop 4 CR| Albers
T-MACH-105317 | Digital Control 4 CR | Knoop
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Becker
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-108957 | Mathematical Fundamentals of Numerical Mechanics 4 CR | Schnack
T-MACH-105224 | Machine Dynamics | 4 CR | Proppe
T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-INFO-101266 Human-Machine-Interaction 6 CR | Beigl
T-MACH-105335 | Measurement I 4 CR | Stiller
T-MACH-105557 | Microenergy Technologies 4 CR| Kohl
T-MACH-108809 | Micro- and nanosystem integration for medical, fluidic and optical 4 CR | Gengenbach,
applications Hagenmeyer, Koker,
Sieber
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR| Gutzmer
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR [ Asfour
T-ETIT-109313 Signals and Systems 6 CR | Puente Ledn
T-MACH-105358 | Sustainable Product Engineering 4 CR| Ziegahn
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
Election block: Mechatronik (P) (at most 4 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Lorch, Seemann,

Stiller
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T-MACH-108878 | Laboratory Production Metrology 4 CR | Hafner

T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova
Election block: Mechatronik (U) ()

T-MACH-108889 | BUS-Controls - Advance 0 CR | DaiR®, Geimer

T-INFO-106257 Human-Machine-Interaction 0 CR | Beigl

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
The topic mechatronics offers a broad, multidisciplinary body of knowledge. The graduates are qualified to solve essential
mechatronic questions. In particular the following disciplines are covered by the major mechatronics:

§ Mechanics and fluidics
§ Electronics
§ Information processing
§ Automation.

Students of the topic mechatronics know the future-oriented procedures. They are able to individually and creatively solve
interdisciplinary questions and learn to effectively combine tools from the individual disciplines.

Prerequisites
none

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, tutorial.
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m 2.39 Module: Major Field: Medical Technology (SP 32) [M-MACH-102615]

Responsible:
Organisation:

Part of:

Election notes

Prof. Dr. Christian Pylatiuk
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Credits Recurrence
16 Once

Language Level
Deutsch/Englisch 4

In the core area of Major Field at least 8 ECTS have to be chosen.

Version

Mandatory
T-MACH-100535 | Introduction into Mechatronics 6 CR | Bohland, Lorch,
Reischl
Election block: Medizintechnik (K) (at least 2 credits)
T-ETIT-106492 Biomedical Measurement Techniques | 3 CR| Nahm
T-MACH-100966 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine |
T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine Il
T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine IlI
T-MACH-105314 | Computational Intelligence 4 CR | Jakob, Mikut, Reischl

T-MACH-105694 | Data Analytics for Engineers 5 CR | Ludwig, Mikut, Reischl
T-MACH-105235 | Principles of Medicine for Engineers 4 CR| Pylatiuk

Election block: Medizintechnik (E) (at most 8 credits)
T-MACH-105238 | Actuators and Sensors in Nanotechnology 4 CR | Kohl
T-ETIT-101930 Medical Imaging Techniques | 3 CR| Dossel
T-ETIT-101931 Medical Imaging Techniques Il 3 CR| Déssel
T-ETIT-101956 Bioelectric Signals 3 CR| Loewe
T-ETIT-106973 Biomedical Measurement Techniques Il 3 CR| Nahm
T-MACH-102172 | Bionics for Engineers and Natural Scientists 4 CR | Holscher
T-INFO-101262 Human Brain and Central Nervous System: Anatomy, Information 3 CR| Dillmann, Spetzger

Transfer, Signal Processing, Neurophysiology and Therapy

T-MACH-105228 | Organ Support Systems 4 CR| Pylatiuk
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, ReVfi

T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-ETIT-101937 Measurement 5 CR [ Puente Ledn
T-MACH-108809 | Micro- and nanosystem integration for medical, fluidic and optical 4 CR| Gengenbach,
applications Hagenmeyer, Koker,
Sieber
T-ETIT-100664 Nuclear Medicine and Measuring Techniques | 1 CR| Déssel
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105457 | Project Mikromanufacturing: Development and Manufacturing of 5 CR| Schulze
Microsystems
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR | Gutzmer
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR| Asfour
T-INFO-105723 Robotics II: Humanoid Robotics 3 CR | Asfour
T-INFO-101352 Robotics Ill - Sensors in Robotics 3 CR | Asfour
T-INFO-101357 Medical Robotics 3 CR | Kroger, Raczkowsky
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T-MACH-105990 | Simulation of Optical Systems 4 CR| Sieber
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 4 CR| Last

Competence Certificate
In the core area of Major Field at least 8 ECTS have to be chosen.

Competence Goal

The Medical Engineering qualifies students to solve challenges in the field of complex medical and biomedical systems
supporting human-centred diagnostics and therapy. Based on the specific requirements for medical products the following topics
are taught within the major Medical Engineering:

» Broad basis of relevant medical and biological knowledge
» Measuring technology and signal processing
» Development and Manufacturing of medical products

Graduates of this major know all relevant methods to design modern medical devices and have the ability to efficiently and
creatively develop solutions for leading edge medical applications.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2.40 Module: Major Field: Microactuators and Microsensors (SP 54) [M-
MACH-102647]

Responsible:
Organisation:

Part of:

Prof. Dr. Manfred Kohl
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Election block: Mikroaktoren und Mikrosensoren (K) (at least 8 credits)
T-MACH-101910 | Microactuators 4 CR| Kohl

T-MACH-102152

Novel Actuators and Sensors 4 CR| Kohl, Sommer

Election block: Mikroaktoren und Mikrosensoren (E) (at most 11 credits)

T-MACH-105238 | Actuators and Sensors in Nanotechnology 4 CR| Kohl
T-MACH-100966 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine |
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-102166 | Fabrication Processes in Microsystem Technology 4 CR | Bade
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink

T-MACH-105183

Introduction to Microsystem Technology Il 4 CR| Jouda, Korvink

T-MACH-105334

Mechanics in Microtechnology 4 CR | Greiner, Gruber

T-MACH-105557

Microenergy Technologies 4 CR| Kohl

T-MACH-105303

Modelling of Microstructures 5 CR [ August, Nestler

T-MACH-105180

4 CR | Dienwiebel, Hoélscher,
Walheim

Nanotechnology for Engineers and Natural Scientists

T-INFO-108014

Robotics | - Introduction to Robotics 6 CR [ Asfour

T-MACH-105555

System Integration in Micro- and Nanotechnology 4 CR| Gengenbach

T-MACH-105782

Micro Magnetic Resonannce 4 CR | Korvink, MacKinnon

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
- Knowledge of the principles of actuation and sensing including pros and cons

- Knowledge of the underlying concepts of materials science and technology
on different lengths scales

- Explanation of layout and function of important actuators and sensors

- Calculation of important properties (time constants, forces, displacements,
sensitivity, etc.)

- Development of a layout based on specifications

Prerequisites
none
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Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, exercise.
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m 2.41 Module: Major Field: Microsystem Technology (SP 33) [M-MACH-102616]

Responsible:
Organisation:

Part of:

Election notes

Dr. Arndt Last
KIT Department of Mechanical Engineering

Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:

Vehicle Technology (Schwerpunkt)

Credits Recurrence
16 Once

Language Level
Deutsch/Englisch 4

In the core area of Major Field at least 8 ECTS have to be chosen.

General Mechanical Engineering (Schwerpunkte)
Energy- and Environment Engineering (Schwerpunkt)

Version

Mechatronics and Microsystems Technology (Schwerpunkt (p))
Product Development and Engineering Design (Schwerpunkt)
Production Technology (Schwerpunkt)

Mandatory
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology |l 4 CR| Jouda, Korvink
Election block: Mikrosystemtechnik (E) (at most 10 credits)

T-MACH-105238 | Actuators and Sensors in Nanotechnology 4 CR | Kohl

T-MACH-102176 | Current Topics on BioMEMS 4 CR | Guber

T-MACH-100966 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine |

T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR| Guber
Medicine Il

T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber
Medicine IlI

T-MACH-102172 | Bionics for Engineers and Natural Scientists 4 CR | Holscher

T-MACH-102166 | Fabrication Processes in Microsystem Technology 4 CR | Bade

T-MACH-105334 | Mechanics in Microtechnology 4 CR| Greiner, Gruber

T-MACH-105557 | Microenergy Technologies 4 CR| Kohl

T-MACH-101910 | Microactuators 4 CR| Kohl

T-MACH-108383 | Microsystem Simulation 4 CR | Korvink

T-MACH-105814 | Microsystem product design for young entrepreneurs 6 CR| Korvink

T-MACH-108613 | Miniaturized Heat Exchangers 4 CR| Brandner

T-MACH-105180 | Nanotechnology for Engineers and Natural Scientists 4 CR | Dienwiebel, Holscher,

Walheim

T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-102192 | Polymers in MEMS A: Chemistry, Synthesis and Applications 4 CR| Rapp
T-MACH-102191 | Polymers in MEMS B: Physics, Microstructuring and Applications 4 CR | Worgull
T-MACH-102200 | Polymers in MEMS C: Biopolymers and Bioplastics 4 CR | Rapp, Worgull
T-MACH-109122 | X-ray Optics 4 CR| Last

Election block: Mikrosystemtechnik (P) (at most 4 credits)
T-MACH-108407 [ NMR micro probe hardware conception and construction 4 CR| Korvink
T-MACH-105556 | Practical Course Polymers in MEMS 2 CR | Rapp, Worgull
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 4 CR| Last
T-MACH-105782 | Micro Magnetic Resonannce 4 CR | Korvink, MacKinnon
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Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal

In this key area, attendees gain competence in the design, construction, production, and application of micro and nano
systems. Microsystems comprise the smallest human-made components. These include sensors, actuators, and system
components working together for form a more powerful whole. Micro and nano systems are the basis for numerous smart
products, such as smart dust, smart buildings, the internet of things, smart consumer-ware, smart mobility, and smart
production via industry 4.0 concepts.

The increasing control over morphology at the nano and microscale is enabling the bottom up construction of passive and
active materials with ideal and unheard-of properties, embedded in the devices that can make use of these, and are therefore
revolutionising the world of products and scientific instrumentation.

Prerequisites
none

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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m 2.42 Module: Major Field: Mobile Machines (SP 34) [M-MACH-102630]

Responsible:
Organisation:

Prof. Dr.-Ing. Marcus Geimer
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Vehicle Technology (Schwerpunkt (p))

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Specialization / Specialization: Production Technology (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes

In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-105168 | Mobile Machines 8 CR| Geimer

Election block: Mobile Arbeitsmaschinen (E) ()
T-MACH-105307 | Drive Train of Mobile Machines 4 CR| Geimer, Wydra
T-MACH-105311 | Design and Development of Mobile Machines 4 CR | Geimer, Siebert
T-MACH-102150 | BUS-Controls 4 CR | Becker, Geimer
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR| Braun, Schénung
T-MACH-108374 | Vehicle Ergonomics 4 CR | Heine
T-MACH-105218 | Automotive Vision 6 CR [ Lauer, Stiller
T-MACH-105160 | Fundamentals in the Development of Commercial Vehicles | 2 CR| Zurn
T-MACH-105161 | Fundamentals in the Development of Commercial Vehicles Il 2 CR| Zirn
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer, Pult
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR | Ays, Geerling
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR| Gutzmer
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer, Xiang
T-MACH-105423 | Tractors 4 CR | Becker, Geimer,

Kremmer

T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling

Election block: Mobile Arbeitsmaschinen (U) ()
T-MACH-108889 | BUS-Controls - Advance 0 CR| Daif3, Geimer
T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR [ Geimer, Xiang
T-MACH-108887 | Design and Development of Mobile Machines - Advance 0 CR | Geimer, Siebert

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
The student

« knows and understands the basic structure of the machines,
* masters the basic skills to develop the selected machines

Prerequisites
None
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2 MODULES Module: Major Field: Mobile Machines (SP 34) [M-MACH-102630]

Content

« Introduction of the required components and machines
» Basics of the structure of the whole system
» Practical insight in the development techniques

Workload

The work load is about 480 hours, corresponding to 16 credit points.

Learning type

» Research-oriented teaching
* lectures
* exercises
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2 MODULES Module: Major Field: Modeling and Simulation in Dynamics (SP 61) [M-MACH-104434]

2.43 Module: Major Field: Modeling and Simulation in Dynamics (SP 61) [M-
MACH-104434]

Responsible:  Prof. Dr.-Ing. Wolfgang Seemann
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt (p))

Credits Language Level Version
16 Deutsch/Englisch 4 1

Election notes
In the core area of each Major Field at least 8 ECTS have to be chosen.

Election block: Modellbildung und Simulation in der Dynamik (K) (at least 8 credits)
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR| Seemann
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR| Fidlin
Election block: Modellbildung und Simulation in der Dynamik (E) (at most 9 credits)
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Brandl, Gumbsch,
Schneider
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105172 | Simulation of Coupled Systems 4 CR| Geimer, Xiang
T-MACH-105514 | Experimental Dynamics 5 CR| Fidlin
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105384 | Computerized Multibody Dynamics 4 CR | Seemann
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
Election block: Modellbildung und Simulation in der Dynamik (U) ()
T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR| Geimer, Xiang

Competence Certificate
Oral exams: duration approx. 5 minutes per credit point.

Amount, type and scope of the success control can vary according to indiviual choice.

Competence Goal

The module provides modeling competences and continues thus the compulsory courses in dynamics. To this end analytical
methods for the modeling and examination of dynamical systems are presented. The simulation of the systems enables the
students to do simulation studies in typical applications in dynamical systems of mechanical engineering to be able to evaluate
and interpret the results.

Prerequisites
none

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points. 1 LP = 30 working hours.

Learning type
Lectures, Tutorials
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Module: Major Field: Modeling and Simulation in Energy- and Fluid Engineering (SP 27) [M-MACH-102612]

2.44 Module: Major Field: Modeling and Simulation in Energy- and Fluid
Engineering (SP 27) [M-MACH-102612]

Responsible:
Organisation:

Part of:

Election notes

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Credits Recurrence

16 Once Deutsch/Englisch

In the core area of Major Field at least 8 ECTS have to be chosen.

Language Level

Version

Election block: Modellierung und Simulation in der Energie- und Stromungstechnik (K) (at least 8 credits)

T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiell
T-MACH-105339 | Numerical Simulation of Reacting Two Phase Flows 4 CR | Koch
T-MACH-105338 | Numerical Fluid Mechanics 4 CR [ Magagnato

Election block: Modellierung und Simulation in der Energie- und Stromungstechnik (E) (at most 8 credits)

T-MACH-105407 | CFD in Power Engineering 4 CR| Otic
T-MACH-105533 | Gasdynamics 4 CR [ Magagnato
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR| Bykov, Maas
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105420 | Numerical Simulation of Multi-Phase Flows 4 CR| Worner
T-MACH-105397 | Numerical Simulation of Turbulent Flows 4 CR | Grotzbach
T-MACH-105421 | Reduction Methods for the Modeling and the Simulation of 4 CR | Bykov, Maas
Vombustion Processes
T-MACH-105422 | Flows with Chemical Reactions 4 CR| Class
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR| Cheng
T-MACH-105456 | Ten Lectures on Turbulence 4 CR| Otic
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR| Ruck
T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal

After completing the students can:

» formulate the governing equations for specific systems in energy and fluid mechanics.
» explain the different numerical schemes applied to solve the system of equations.
« use frequently applied simulation tools in a more efficient and successful way.

Prerequisites
None

Content
See brick courses.

Workload

The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2 MODULES Module: Major Field: Nuclear Energy (SP 21) [M-MACH-102608]

m 2.45 Module: Major Field: Nuclear Energy (SP 21) [M-MACH-102608]

Responsible:
Organisation:

Prof. Dr.-Ing. Xu Cheng
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Election block: Kerntechnik (K) (at least 8 credits)
T-MACH-105525 | Introduction to Nuclear Energy 4 CR | Cheng
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng,
Schulenberg
Election block: Kerntechnik (E) (at most 8 credits)
T-MACH-105310 | Design of Highly Stresses Components 4 CR| Aktaa
T-MACH-105407 | CFD in Power Engineering 4 CR| Otic
T-MACH-105530 | Fundamentals of reactor safety for the operation and dismantling of 4 CR | Sanchez-Espinoza
nuclear power plants
T-MACH-105550 | Energy systems II: Reactor Physics 4 CR | Badea
T-MACH-105404 | Innovative Nuclear Systems 4 CR | Cheng
T-MACH-105466 | Introduction to Neutron Cross Section Theory and Nuclear Data 4 CR | Dagan
Generation
T-MACH-105405 | Reactor Safety I: Fundamentals 4 CR | Sanchez-Espinoza
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR| Cheng
T-MACH-105456 | Ten Lectures on Turbulence 4 CR| Otic
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR [ Schulenberg, Worner

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
Students acquire the basic and advanced knowledge of nuclear technology and are able to apply the assimilated knowledge in
practice and to analyze and solve by themselves important questions in the nuclear energy field.

The courses of this module are built on three levels. With the overview lecture "Introduction into Nuclear Power", the students
acquire broad basic knowledge of nuclear energy and are able to further study in-depth courses in various disciplines, namely
thermal-hydraulics, reactor physics and materials science. As a result, students will understand the important processes of
nuclear technology, such as control, heat transport and material behavior in a nuclear reactor. The properties of various nuclear
systems, especially nuclear power plants, are available for study on the third level of the lectures. The students will possess
then the ability to compare and analyze different nuclear systems.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials

Mechanical Engineering (SPO 2016)
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2 MODULES Module: Major Field: Polymer Engineering (SP 36) [M-MACH-102632]

m 2.46 Module: Major Field: Polymer Engineering (SP 36) [M-MACH-102632]

Responsible: Prof. Dr.-Ing. Peter Elsner
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)
Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of each Major Field at least 8 ECTS have to be chosen.

Election block: Polymerengineering (K) (at least 8 credits)
T-MACH-102137 | Polymer Engineering | 4 CR| Elsner
T-MACH-102138 | Polymer Engineering |l 4 CR| Elsner
Election block: Polymerengineering (E) (at most 8 credits)
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR| Henning
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR [ Henning
Products, Manufacturing Technologies
T-MACH-105330 [ Design with Plastics 4 CR| Liedel
T-MACH-105333 | Mechanics and Strength of Polymers 4 CR | von Bernstorff
T-MACH-105971 | Simulation of the process chain of continuously fiber reinforced 4 CR | Karger
composite structure
T-MACH-105970 | Structural Analysis of Composite Laminates 4 CR | Karger

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
The students...

» are able to choose polymers for abblications in mechanical engineering in target-oriented way and are able to justify their
selection.

* are able to describe and compare production processes for polymers and PMCs exemplarily.

« are able to describe the mechanical behaviour of polymers and PMC based on scientific theories, principles and
methods.

» are able to solve tasks in the field of polymer engineering and proceed adequate to the situation.

 are able to integrate intra-modular knowledge at the solution of given problems.

» have the ability to develop polymer parts in a constructive way under consideration of technical and economic
conditions.

Prerequisites
None

Content

The field of Polymer Engineering includes synthesis, material science, processing, construction, design, tool engineering,
production technology, surface engineering and recycling. The aim is, that the students gather knowledge and technical skills to
use the material “polymer” meeting its requirements in an economical and ecological way.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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Module: Major Field: Power Plant Technology (SP 23) [M-MACH-102610]

m 2.47 Module: Major Field: Power Plant Technology (SP 23) [M-MACH-102610]

Responsible:
Organisation:

Prof. Dr.-Ing. Hans-Jorg Bauer
KIT Department of Mechanical Engineering

Part of:

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)

Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4

Election block: Kraftwerkstechnik (K) (at least 8 credits)
T-MACH-105410 | Coal Fired Power Plants 4 CR | Schulenberg
T-MACH-105444 | Combined Cycle Power Plants 4 CR| Schulenberg
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR| Pritz
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng,

Schulenberg

T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines I 6 CR | Bauer

Election block: Kraftwerkstechnik (E) ()
T-MACH-105310 | Design of Highly Stresses Components 4 CR| Aktaa
T-MACH-105525 | Introduction to Nuclear Energy 4 CR | Cheng
T-MACH-105952 | Energy Storage and Network Integration 4 CR| Jager, Stieglitz
T-MACH-105411 | Fusion Technology A 4 CR | Stieglitz
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas, Sommerer
T-MACH-105386 | Occupational Safety and Environmental Protection 4 CR| von Kiparski
T-MACH-105404 | Innovative Nuclear Systems 4 CR| Cheng
T-MACH-105414 | Cooling of Thermally High Loaded Gas Turbine Components 4 CR | Bauer, Schulz
T-MACH-105338 | Numerical Fluid Mechanics 4 CR [ Magagnato
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR | Gutzmer
T-MACH-107447 | Reliability Engineering 1 3 CR | Konnov
T-MACH-105354 | Fatigue of Metallic Materials 4 CR| Lang
T-MACH-105445 | Simulator Exercises Combined Cycle Power Plants 2 CR| Schulenberg
T-MACH-105225 | Thermal Solar Energy 4 CR| Stieglitz
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR| Ruck
T-MACH-105365 | Turbine and Compressor Design 4 CR| Bauer
T-MACH-105416 | Hydrogen Technologies 4 CR | Jordan
T-MACH-105234 | Windpower 4 CR | Lewald
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR [ Schulenberg, Worner

Election block: Kraftwerkstechnik (P) (at most 4 credits)
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz
T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser
T-MACH-106707 | Workshop on computer-based flow measurement techniques 4 CR| Bauer

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.
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2 MODULES Module: Major Field: Power Plant Technology (SP 23) [M-MACH-102610]

Competence Goal
After completion of SP 23 students are able:

» to name the different types of centralized and distributed power plants,

 to explain the operational principle of well-established power plants as well as of power plants based on renewable
energies.

to predict the electric, respectively thermal efficiency of power plants,

to assess the economics of power plants,

to highlight the environmental impact of conventional power plants and of renewable energies,

to assess the availability, operational safety and flexibility of different types of power plants,

to develop advanced power plants based on thermodynamic, fluid mechanical and other basics.

e o o o o

Prerequisites
None

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, tutorials.
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Module: Major Field: Powertrain Systems (SP 02) [M-MACH-102599]

m 2.48 Module: Major Field: Powertrain Systems (SP 02) [M-MACH-102599]

Responsible:
Organisation:

Part of:

Specialization / Specialization

Prof. Dr.-Ing. Albert Albers
KIT Department of Mechanical Engineering

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization
Specialization / Specialization

: General Mechanical Engineering (Schwerpunkte)

: Product Development and Engineering Design (Schwerpunkt)
: Production Technology (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes

In the core area of each Major Field at least 8 ECTS have to be chosen.

Election block: Antriebssysteme (K) (at least 8 credits)
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer, Wydra
T-MACH-105233 | Powertrain Systems Technology A: Automotive Systems 4 CR| Albers, Ott
T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR | Albers, Oftt
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR| Fidlin

Election block: Antriebssysteme (E) (at most 8 credits)
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz
T-MACH-105536 | Dimensioning and Optimization of Power Train System 4 CR | Faust, Kirchner
T-MACH-105209 | Introduction into the Multi-Body Dynamics 5 CR | Seemann
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR| Braun, Schénung
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Becker
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-105231 | Leadership and Management Development 4 CR| Ploch
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR| Ays, Geerling
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR | Gutzmer
T-MACH-105185 | Control Technology 4 CR [ Génnheimer
T-MACH-105696 | Strategic product development - identification of potentials of 4 CR| Siebe

innovative products

T-MACH-105358 | Sustainable Product Engineering 4 CR| Ziegahn
T-MACH-105531 | Tribology 8 CR | Dienwiebel, Scherge
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR [ Gumbsch, Weygand

Election block: Antriebssysteme (U) ()
T-MACH-109303 | Exercices - Tribology 0 CR | Dienwiebel

Competence Certificate

Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary

according to the indivi

Competence Goal

The students know and understand the technical and physical basics and systematic connections of drive systems. The lecture

idually choice.

deals vehicle drive systems as well as drive systems for stationary and mobile work machines.

They are able to choose, describe and use complex dimensioning- and design methods for drive systems under consideration of

the interactions of the system.
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Prerequisites
none

Content
See brick courses

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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Module: Major Field: Production Technology (SP 39) [M-MACH-102618]

m 2.49 Module: Major Field: Production Technology (SP 39) [M-MACH-102618]

Responsible:
Organisation:

Part of:

Prof. Dr.-Ing. Volker Schulze
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 2
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Election block: Produktionstechnik (K) (at least 8 credits)
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-102105 | Manufacturing Technology 8 CR [ Schulze, Zanger
T-MACH-108848 | Global Production and Logistics - Part 1: Global Production 4 CR | Lanza
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR | Furmans
T-MACH-108849 | Integrated Production Planning in the Age of Industry 4.0 8 CR| Lanza
T-MACH-109055 | Machine Tools and Industrial Handling 8 CR | Fleischer
Election block: Produktionstechnik (E) (at most 8 credits)
T-MACH-102159 | Elements and Systems of Technical Logistics 4 CR | Fischer, Mittwollen
T-MACH-108946 | Elements and Systems of Technical Logistics - Project 2 CR| Fischer, Mittwollen
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR| Braun, Schénung
T-MACH-106878 | Design Project Production Science for E-mobility (DPEM) 4 CR | Fleischer
T-MACH-105227 | Design Project Machine Tools and Industrial Handling 4 CR | Fleischer
T-MACH-105157 | Foundry Technology 4 CR | Wilhelm
T-MACH-102163 | Basics of Technical Logistics 6 CR | Mittwollen, Oellerich
T-MACH-106374 | Human-oriented Productivity Management: Personnel Management 4 CR | Stock
T-MACH-105388 | Introduction to Industrial Production Economics 4 CR | Durrschnabel
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR| Schlichtenmayer
Performance Cars
T-MACH-105174 | Warehousing and Distribution Systems 4 CR | Furmans
T-MACH-105231 | Leadership and Management Development 4 CR | Ploch
T-MACH-105783 | Learning Factory “Global Production® 4 CR| Lanza
T-MACH-105165 | Automotive Logistics 4 CR| Furmans
T-MACH-105166 | Materials and Processes for Body Leightweight Construction in the 4 CR | Kienzle, Steegmdller
Automotive Industry
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR [ Furmans, Rimmele
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105387 | Planning of Assembly Systems 4 CR | Haller
T-MACH-105340 | PLM in the Manufacturing Industry 4 CR | Ovtcharova
T-MACH-105470 | Production Planning and Control 4 CR | Rinn
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105457 | Project Mikromanufacturing: Development and Manufacturing of 5 CR| Schulze
Microsystems
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR| Ays, Geerling
T-MACH-102107 | Quality Management 4 CR| Lanza
T-MACH-105170 | Welding Technology 4 CR| Farajian
T-MACH-108737 | Seminar Data-Mining in Production 3 CR| Lanza

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

101



2 MODULES Module: Major Field: Production Technology (SP 39) [M-MACH-102618]

T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-105362 | Technology of Steel Components 4 CR | Schulze
T-MACH-105177 | Metal Forming 4 CR | Herlan
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber

Election block: Produktionstechnik (P) (at most 4 credits)
T-MACH-102099 | Experimental Lab Class in Welding Technology, in Groups 4 CR | Dietrich
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
T-MACH-108878 | Laboratory Production Metrology 4 CR | Hafner
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,

Furmans, Ovtcharova

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
The students ...

are able to analyze new situations and choose methods of production science target-oriented based on the analyses, as
well as justifying their selection.

are able to describe and compare complex production processes exemplarily.

are able to generate new solutions in the field of production science under consideration of scientific theories, principles
and methods.

are able to solve tasks in the field of production science team oriented and proceed responsible and adequate to the
situation.

are able to integrate the results of others at the solution of given problems.

have the ability to state results in written form developed in a team, and are able to interpret and present them with self-
chosen methods.

are able to identify, dissect and develop further systems and processes and apply given sets of criteria under
consideration of technical, economic and social conditions.

Prerequisites

None

Content
Within this module the students will get to know and learn about production science. Manifold lectures and excursions as part of
several lectures provide specific insights into the field of production science.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, seminars, workshops, excursions

Mechanical Engineering (SPO 2016)

102

Module Handbook as of 01.04.2019



2 MODULES Module: Major Field: Rail System Technology (SP 50) [M-MACH-102641]

m 2.50 Module: Major Field: Rail System Technology (SP 50) [M-MACH-102641]

Responsible:  Prof. Dr.-Ing. Peter Gratzfeld
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Vehicle Technology (Schwerpunkt (p))
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 2

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-106424 | Rail System Technology 4 CR | Gratzfeld
T-MACH-105353 | Rail Vehicle Technology 4 CR | Gratzfeld
Election block: Bahnsystemtechnik (E) (at most 10 credits)
T-MACH-105540 | Railways in the Transportation Market 4 CR | Gratzfeld
T-MACH-102121 | Electric Rail Vehicles 4 CR | Gratzfeld
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR [ Henning
T-MACH-105218 | Automotive Vision 6 CR [ Lauer, Stiller
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR [ Henning
Products, Manufacturing Technologies
T-MACH-104599 | Project Management in Rail Industry 4 CR| Gratzfeld
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-108692 | Seminar for Rail System Technology 3 CR| Gratzfeld

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal

The students understand relations and interdependencies between rail vehicles, infrastructure and operation in a rail
system.

Based on operating requirements and legal framework they derive the requirements concerning a capable infrastructure
and suitable concepts of rail vehicles.

They recognize the impact of alignment, understand the important function of the wheel-rail-contact and estimate the
impact of driving dynamics on the operating program.

They evaluate the impact of operating concepts on safety and capacity of a rail system.

They know the infrastructure to provide power supply to rail vehicles with different drive systems.

The students learn the role of rail vehicles and understand their classification. They understand the basic structure und
know the functions of the main systems. They understand the overall tasks of vehicle system technology.

They learn functions and requirements of car bodies and jugde advantages and disadvantages of design principles.
They know the functions of the car body’s interfaces.

They know about the basics of running dynamics and bogies.

The students learn about advantages and disadvantages of different types of traction drives and judge, which one fits
best for each application.

They understand brakes from a vehicular and an operational point of view. They assess the fitness of different brake
systems.

They know the basic setup of train control management system and understand the most important functions.

They specify and define suitable vehicle concepts based on requirements for modern rail vehicles.

Supplementary lectures present further major aspects of a rail system.

Prerequisites

None
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2 MODULES Module: Major Field: Rail System Technology (SP 50) [M-MACH-102641]

Content

1. Railway System: railway as system, subsystems and interdependencies, definitions, laws, rules, railway and
environment, economic impact
Operation: Transportation, public transport, regional transport, long-distance transport, freight service, scheduling
Infrastructure: rail facilities, track alignment, railway stations, clearance diagram
Wheel-rail-contact: carrying of vehicle mass, adhesion, wheel guidance, current return
Vehicle dynamics: tractive and brake effort, driving resistance, inertial force, load cycles
Signaling and Control: operating procedure, succession of trains, European Train Control System, blocking period,
automatic train control
7. Traction power supply: power supply of rail vehicles, power networks, filling stations
8. Vehicle system technology: structure and main systems of rail vehicles
9. Car body: functions, requirements, design principles, crash elements, interfaces
10. Bogies: forces, running gears, axle configuration
11. Drives: vehicle with/without contact wire, dual-mode vehicle
12. Brakes: tasks, basics, principles, blending, brake control
13. Train control management system: definitions, networks, bus systems, components, examples
14. Vehicle concepts: trams, metros, regional trains, intercity trains, high speed trains, double deck coaches, locomotives,
freight wagons
15. History (optional)
16. Further contents in supplementary lectures

S0k wN

Annotation
A bibliography is available for download (llias-platform).

Workload

» Total effort at 16 ECTS (M.Sc.): about 480 hours
» Regular attendance: 84 hours

» Self-study: 84 hours

* Exam and preparation: 312 hours

Learning type
Lectures in the core part.

Lectures and seminars are offered in the supplementary part.
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2 MODULES Module: Major Field: Reliability in Mechanical Engineering (SP 49) [M-MACH-102602]

2.51 Module: Major Field: Reliability in Mechanical Engineering (SP 49) [M-
MACH-102602]

Responsible: Prof. Dr. Peter Gumbsch
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)
Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt (p))

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR | Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
Election block: Zuverldassigkeit im Maschinenbau (E) ()
T-MACH-105390 | Application of Advanced Programming Languages in Mechanical 4 CR | Weygand
Engineering
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR| Brandl, Gumbsch,
Schneider
T-MACH-105310 | Design of Highly Stresses Components 4 CR| Aktaa
T-MACH-105320 | Introduction to the Finite Element Method 5 CR [ Bohlke, Langhoff
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-105984 | Fatigue of Welded Components and Structures 3 CR | Farajian, Gumbsch
T-MACH-105324 | Foundations of Nonlinear Continuum Mechanics 4 CR | Kamlah
T-MACH-100296 | Advanced Methods in Strength of Materials 5 CR| Bohlke
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR | Bohlke
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-MACH-105303 | Modelling of Microstructures 5 CR| August, Nestler
T-MACH-105516 | Multi-Scale Plasticity 4 CR | Greiner, Schulz
T-MACH-102107 | Quality Management 4 CR| Lanza
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-105354 | Fatigue of Metallic Materials 4 CR | Lang
T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticy 4 CR | Weygand
T-MACH-100532 | Scientific Computing for Engineers 5 CR [ Gumbsch, Weygand
Election block: Zuverlassigkeit im Maschinenbau (P) (at most 4 credits)
T-MACH-105392 | FEM Workshop - Constitutive Laws 4 CR | Schulz, Weygand
T-MACH-105417 | Finite Element Workshop 4 CR | Mattheck, Weygand
Election block: Zuverldssigkeit im Maschinenbau (U) ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke
T-MACH-109304 | Excercises - Fatigue of Welded Components and Structures 1 CR | Farajian, Gumbsch
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2 MODULES Module: Major Field: Reliability in Mechanical Engineering (SP 49) [M-MACH-102602]

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
After attending the core subjects "failure of structural materials: fatigue and creep" (T-MACH-102139) and "failure of structural
materials: deformation and fracture"(T-MACH-102140) the students will gain the following skills:

» They have the basic understanding of mechanical processes to explain the relationship between externally applied load
and materials strength.

» They can explain the foundation of linear elastic fracture mechanics and is able to determine if this concept can be
applied to a failure by fracture.

» They can decribe the main empirical materials models for fatigue and creep as well as for deformation and fracture and
can apply them.

» They have the physical understanding to describe and explain phenomena of failure.

» They can use statistical approaches for reliability predictions.

» They can use its acquired skills, to select and develop materials for specific applications.

The additional learning outcomes depend on which further lectures are selected and are explicitly described there.

Prerequisites
None

Content

In addition to the core subjects "failure of structural materials: fatigue and creep" (T-MACH-102139) and "failure of structural
materials: deformation and fracture" (T-MACH-102140), the student has to choose two more lectures, which deal with specific
problems of reliability of components and systems in mechanical engineering.

For detailed information see the description of the different courses of the module.

Recommendation
preliminary knowlegde in mathematics, mechanics and materials science

Annotation

The module Reliability in Mechanical Engineering consists of 16 credit points in the master’s program. Within that module, the
students have to pass bricks T-MACH-105531 and T-MACH-109303 from the core area (8 credit points) and can select from a
broad variation of courses within the supplementary area.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
In the core area of the major field Materials Science and Engineering the students have to pass bricks T-MACH-102139 and T-
MACH-102140 (obligatory).

Within the supplementary area students can choose not only lectures and tutorials but also lab courses and seminars.
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2 MODULES

Module: Major Field: Robotics (SP 40) [M-MACH-102633]

m 2.52 Module: Major Field: Robotics (SP 40) [M-MACH-102633]

Responsible:
Organisation:

Part of:

Election notes

Prof. Dr. Ralf Mikut
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt (p))
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Specialization / Specialization: Production Technology (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence
16 Once

Language Level
Deutsch/Englisch 4

In the core area of Major Field at least 8 ECTS have to be chosen.

Version

Election block: Robotik (K) (at least 8 credits)

T-MACH-105314

Computational Intelligence

4CR

Jakob, Mikut, Reischl

T-MACH-105694 | Data Analytics for Engineers 5 CR| Ludwig, Mikut, Reischl
T-MACH-100535 | Introduction into Mechatronics 6 CR | Bohland, Lorch,
Reischl

T-MACH-105218 | Automotive Vision 6 CR [ Lauer, Stiller
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR [ Asfour
T-INFO-105723 Robotics II: Humanoid Robotics 3 CR | Asfour
T-MACH-105367 | Behaviour Generation for VVehicles 4 CR| Stiller, Werling
Election block: Robotik (E) (at most 8 credits)

T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR| Albers, Ott
T-MACH-108844 | Automated Manufacturing Systems 8 CR [ Fleischer
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, ReVfi

T-INFO-101377 Localization of Mobile Agents 6 CR [ Hanebeck
T-MACH-105223 | Machine Vision 8 CR [ Lauer, Stiller
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR [ Furmans, Rimmele
T-MACH-105335 | Measurement I 4 CR | Stiller
T-MACH-108809 | Micro- and nanosystem integration for medical, fluidic and optical 4 CR| Gengenbach,
applications Hagenmeyer, Koker,
Sieber
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-105384 | Computerized Multibody Dynamics 4 CR| Seemann
T-INFO-101352 Robotics Ill - Sensors in Robotics 3 CR| Asfour
T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-105358 | Sustainable Product Engineering 4 CR | Ziegahn
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-105360 | Computer Engineering 6 CR | Keller, Lorch
Election block: Robotik (P) (at most 4 credits)
T-INFO-105142 Humanoid Robots - Practical Course 3 CR | Asfour
T-MACH-105370 | Laboratory Mechatronics 4 CR | Lorch, Seemann,
Stiller
T-MACH-108878 | Laboratory Production Metrology 4 CR | Hafner
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2 MODULES Module: Major Field: Robotics (SP 40) [M-MACH-102633]

T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Stiller
T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
The Robotics offers extensive knowledge to develop, design and manufacture future intelligent robots. The following scientific
disciplines are covered during the major Robotics:

» Control systems and control theory
» Actuators and sensors
* Mathematical and descriptive methods

The students of the major Robotics have the essential skills necessary to develop future robotic systems for modern
applications.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lecture, tutorial.
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2 MODULES

2.53 Module: Major Field: Technical Ceramics and Powder Materials (SP 43) [M-

MACH-102619]

Prof. Dr. Michael Hoffmann
KIT Department of Mechanical Engineering

Responsible:
Organisation:

Part of:

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)

Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)

Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Module: Major Field: Technical Ceramics and Powder Materials (SP 43) [M-MACH-102619]

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Election block: Technische Keramik und Pulverwerkstoffe (K) (at least 8 credits)
T-MACH-102111 | Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
T-MACH-100287 | Introduction to Ceramics 6 CR [ Hoffmann
T-MACH-106722 | Ceramic Matrix Composites 4 CR | Koch
T-MACH-102179 | Structural Ceramics 4 CR | Hoffmann
Election block: Technische Keramik und Pulverwerkstoffe (E) (at most 8 credits)
T-MACH-106723 | Bionic Inspired Reinforced Composites 4 CR | Koch
T-MACH-102182 | Ceramic Processing Technology 4 CR| Binder
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Oberacker
T-MACH-102170 | Structural and Phase Analysis 4 CR | Wagner
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
Election block: Technische Keramik und Pulverwerkstoffe (P) (at most 4 credits)
T-MACH-105178 | Practical Course Technical Ceramics | 1 CR | Oberacker

Competence Certificate

Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary

according to the individually choice.

Competence Goal

The students acquire comprehensive and fundamental knowledge of preparation, processing and characterization of technical
powders, their consolidation by various shaping techiques and the densification by sintering. They know the manifold
possibilities of microstructural design of powdermetallurgical parts and are able to discuss the microstructure property

relationships.

Prerequisites
None

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials
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2 MODULES

Module: Major Field: Technical Logistics (SP 44) [M-MACH-102640]

m 2.54 Module: Major Field: Technical Logistics (SP 44) [M-MACH-102640]

Responsible:
Organisation:

Part of:

Prof. Dr.-Ing. Kai Furmans
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)

Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)

Election notes

Credits Recurrence
16 Once

Language
Deutsch/Englisch

In the core area of Major Field at least 8 ECTS have to be chosen.

Level

Version
4 1

Mandatory

T-MACH-102163

Basics of Technical Logistics

6 CR | Mittwollen, Oellerich

Election block: Tec

hnische Logistik (K) (at least 2 credits)

T-MACH-102160 | Selected Applications of Technical Logistics 4 CR | Milushev, Mittwollen
T-MACH-102159 | Elements and Systems of Technical Logistics 4 CR | Fischer, Mittwollen
T-MACH-108946 | Elements and Systems of Technical Logistics - Project 2 CR| Fischer, Mittwollen
T-MACH-108945 | Selected Applications of Technical Logistics - Project 2 CR| Milushev, Mittwollen
Election block: Technische Logistik (E) (at most 9 credits)
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Braun, Schdnung
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-MACH-105174 | Warehousing and Distribution Systems 4 CR| Furmans
T-MACH-102151 | Material Flow in Logistic Systems 6 CR| Furmans
T-WIWI-103091 Production and Logistics Controlling 3 CR| Rausch
T-MACH-102107 | Quality Management 4 CR| Lanza
T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling

Competence Certificate

see brick courses

Competence Goal
Students are able to:

» Describe main functional elements of of technical logistics,
» Determine the main parameters necessary for functionality,
» Combines those functional elements to solve material handling tasks appropriate, and
» Evalute resulting material handling installations.

Prerequisites
None

Content

The emphasis module Technical Logistics provides in-depth basics on the main topics of technical logistics. The module focuses
on technical characteristics of material handling technology. To gain a deeper understanding, the course is accompanied by

exercises.

Workload

The work load is about 480 hours, corresponding to 16 credit points.

Learning type

Lectures and practices; self-study
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2 MODULES Module: Major Field: Thermal Turbomachines (SP 46) [M-MACH-102636]

m 2.55 Module: Major Field: Thermal Turbomachines (SP 46) [M-MACH-102636]

Responsible:
Organisation:

Prof. Dr.-Ing. Hans-Jorg Bauer
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes

In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines I 6 CR | Bauer

Election block: Thermische Turbomaschinen (E) ()
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-105512 | Experimental Fluid Mechanics 4 CR| Kriegseis
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Schulenberg
T-MACH-105533 | Gasdynamics 4 CR | Magagnato
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi
T-MACH-105414 | Cooling of Thermally High Loaded Gas Turbine Components 4 CR | Bauer, Schulz
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-MACH-105339 | Numerical Simulation of Reacting Two Phase Flows 4 CR| Koch
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-107447 | Reliability Engineering 1 3 CR| Konnov
T-MACH-105354 | Fatigue of Metallic Materials 4 CR| Lang
T-MACH-105171 | Safety Engineering 4 CR| Kany
T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MACH-105365 | Turbine and Compressor Design 4 CR | Bauer
T-MACH-105366 | Turbo Jet Engines 4 CR | Bauer
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR | Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
T-MACH-105784 | Vortex Dynamics 4 CR | Kriegseis

Election block: Thermische Turbomaschinen (P) (at most 4 credits)
T-MACH-106707 | Workshop on computer-based flow measurement techniques 4 CR| Bauer
T-MACH-105445 | Simulator Exercises Combined Cycle Power Plants 2 CR| Schulenberg

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.
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2 MODULES Module: Major Field: Thermal Turbomachines (SP 46) [M-MACH-102636]

Competence Goal
After completion of SP 46 students are able to:

« identify and quantify the specific requirements of different applications in the fields of energy technology, aeronautics, car
and motor technology and process technology on thermal turbo machines,

* apply the basics of thermodynamics, fluid mechanics and of other generic disciplines to analyse and design turbo
machines and their components,

» explain the governing processes in turbo machines such as compression, combustion and expansion,

* Recognise and exploit the potentials to further improve the economics and environmental friendliness of turbo machines,
their components and in their interaction with the overarching systems, like power plant or airplane,

» Explain the operational principle of turbo machines and the related generics.

Prerequisites
None

Content

Thermal turbo machines are driving generators of power plants to generate electric energy. In aeronautics turbofan, turboprop
and turboshaft engines are the dominating propulsion systems for airplanes and helicopters due to their high specific power-to-
weight ratio and efficiency. Turbochargers are providing increased power and efficiency to internal combustion engines.
Turbocompressors are used in multiple applications in chemical and process industry. In the major subject “Thermal Turbo
Machines” students learn to apply their basic knowledge in thermodynamics, fluid mechanics, technical mechanics and other
generic disciplines to analyse and develop challenging applications.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials

Mechanical Engineering (SPO 2016) 112
Module Handbook as of 01.04.2019



2 MODULES Module: Major Field: Tribology (SP 47) [M-MACH-102637]

m 2.56 Module: Major Field: Tribology (SP 47) [M-MACH-102637]

Responsible: Prof. Dr. Martin Dienwiebel
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Energy- and Environment Engineering (Schwerpunkt)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)
Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Production Technology (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)
Specialization / Specialization: Materials and Structures for High Performance Systems (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

Mandatory
T-MACH-105531 | Tribology 8 CR | Dienwiebel, Scherge
T-MACH-109303 [ Exercices - Tribology 0 CR | Dienwiebel
Election block: Tribologie (E) ()
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz
T-MACH-105233 | Powertrain Systems Technology A: Automotive Systems 4 CR | Albers, Oftt
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Brandl, Gumbsch,
Schneider
T-MACH-102141 | Constitution and Properties of Wearresistant Materials 4 CR [ Ulrich
T-MACH-105786 | Contact Mechanics 4 CR | Greiner
T-MACH-105180 | Nanotechnology for Engineers and Natural Scientists 4 CR | Dienwiebel, Hélscher,
Walheim
T-MACH-102167 | Nanotribology and -Mechanics 4 CR | Dienwiebel, Holscher
T-MACH-102137 | Polymer Engineering | 4 CR| Elsner
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-102103 | Superhard Thin Film Materials 4 CR | Ulrich
Election block: Tribologie (P) (at most 4 credits)
T-MACH-105813 | Practical Course “Tribology” 4 CR | Dienwiebel, Schneider

Competence Certificate
Oral exams: duration approx. 5 min. per credit point.

However, amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
After attending the core subject "tribology” ( 2181114) the students have the following skills:

They can describe the fundamental friction and wear mechanisms, which occur in tribologically stressed systems.

They can evaluate the friction and wear behavior of tribological systems.

They can explain the effects of lubricants and their most important additives.

They can identify suitable approaches to optimize tribological systems.

They explain the most important experimental methods for the measurement of friction and wear, and is able to use

them for the characterisation of tribo pairs.

» They can choose suitable methods for the evaluation of roughness and topography from the nm-scale to the mm-scale
and is able to interpret the determined values in respect to their effect on the tribological behavior.

» The can describe the most important surface-analytical methods and their physical principles for the characterization of

tribologically stressed sliding surfaces.

The additional learning outcomes depend on which further lectures are selected and are explicitly described there.
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2 MODULES Module: Major Field: Tribology (SP 47) [M-MACH-102637]

Prerequisites
None

Content
In addition to the core subject "tribology" (bricks T-MACH-105531 and T-MACH-109303), the student has to choose two more
lectures, which deal with specific problems of tribology, e.g. in the field of product deveolpment, simulation or materials
selection.

For detailed information see the description of the different courses of the module.

Annotation

The module Tribology consists of 16 credit points in the master’s program. Within that module, the students have to pass bricks
T-MACH-105531 and T-MACH-109303 from the core area (8 credit points) and can select from a broad variation of courses
within the supplementary area.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
In the core area of the major field Materials Science and Engineering the students have to pass bricks T-MACH-105531 and T-
MACH-109303 (obligatory).

Within the supplementary area students can choose not only lectures and tutorials but also lab courses and seminars.
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Module: Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics (SP 11) [M-MACH-102606]

2.57 Module: Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics (SP

11) [M-

Responsible:
Organisation:

Part of:

MACH-102606]

Prof. Dr. Frank Gauterin
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)
Specialization / Specialization: Vehicle Technology (Schwerpunkt)

Specialization / Specialization: Mechatronics and Microsystems Technology (Schwerpunkt)
Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)
Specialization / Specialization: Theoretical Mechanical Engineering (Schwerpunkt)

Credits Recurrence Language Level Version
16 Once Deutsch/Englisch 4 1

Election notes

In the core area of Major Field at least 8 ECTS have to be chosen.

Election block: Fahrdynamik, Fahrzeugkomfort und -akustik (K) (at least 8 credits)
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR | Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics I 4 CR| Gauterin

Election block: Fahrdynamik, Fahrzeugkomfort und -akustik (E) (at most 11 credits)
T-MACH-105233 | Powertrain Systems Technology A: Automotive Systems 4 CR| Albers, Ott
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR| Fidlin
T-MACH-105152 | Handling Characteristics of Motor Vehicles | 4 CR | Unrau
T-MACH-105153 | Handling Characteristics of Motor Vehicles Il 4 CR| Unrau
T-MACH-108374 | Vehicle Ergonomics 4 CR| Heine
T-MACH-105156 | Vehicle Mechatronics | 4 CR| Ammon
T-MACH-105218 | Automotive Vision 6 CR [ Lauer, Stiller
T-MACH-102117 | Automotive Engineering | 4 CR | Gauterin, Unrau
T-MACH-105375 | Industrial Aerodynamics 4 CR | Breitling, Frohnapfel
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105384 | Computerized Multibody Dynamics 4 CR | Seemann
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
T-MACH-105443 | Wave Propagation 4 CR| Seemann

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal
The student

» knows and understands the dynamic characteristics of vehicles, owing to the construction and design tokens,

» knows and understands especially the factors being relevant for comfort and acoustics,

« is capable of fundamentally evaluating and rating handling characteristics.

Prerequisites
None

Content
See brick courses.
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2 MODULES Module: Major Field: Vehicle Dynamics, Vehicle Comfort and Acoustics (SP 11) [M-MACH-102606]
Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, Tutorials

Mechanical Engineering (SPO 2016) 116
Module Handbook as of 01.04.2019



2 MODULES

Module: Major Field: Vehicle Technology (SP 12) [M-MACH-102607]

m 2.58 Module: Major Field: Vehicle Technology (SP 12) [M-MACH-102607]

Responsible:
Organisation:

Part of:

Election notes

Prof. Dr. Frank Gauterin
KIT Department of Mechanical Engineering

Specialization / Specialization: General Mechanical Engineering (Schwerpunkte)

Specialization / Specialization: Vehicle Technology (Schwerpunkt (p))

Specialization / Specialization: Product Development and Engineering Design (Schwerpunkt)

Credits
16

Recurrence
Once

Language Level
Deutsch/Englisch 4

In the core area of Majo Field at least 8 ECTS have to be chosen.

Version
2

Election block: Kraftfahrzeugtechnik (K) (at least 8 credits)

T-MACH-100092

Automotive Engineering |

8 CR | Gauterin, Unrau

Election block: Kraftfahrzeugtechnik (E) (at most 8 credits)

T-MACH-105655 | Alternative Powertrain for Automobiles 4 CR| Noreikat
T-MACH-105233 | Powertrain Systems Technology A: Automotive Systems 4 CR| Albers, Ott
T-MACH-105536 | Dimensioning and Optimization of Power Train System 4 CR | Faust, Kirchner
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR| Fidlin
T-MACH-105152 | Handling Characteristics of Motor Vehicles | 4 CR| Unrau
T-MACH-105153 | Handling Characteristics of Motor Vehicles Il 4 CR| Unrau
T-MACH-108374 | Vehicle Ergonomics 4 CR | Heine
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR| Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics Il 4 CR | Gauterin
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning
T-MACH-105156 | Vehicle Mechatronics | 4 CR| Ammon
T-MACH-102207 | Tires and Wheel Development for Passenger Cars 4 CR | Leister
T-MACH-105218 | Automotive Vision 6 CR| Lauer, Stiller
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR| Henning

Products, Manufacturing Technologies
T-MACH-102117 | Automotive Engineering Il 4 CR | Gauterin, Unrau
T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,

Grunwaldt, Kubach,
Lox

T-MACH-102116 | Fundamentals for Design of Motor-Vehicle Bodies | 2 CR| Bardehle
T-MACH-102119 | Fundamentals for Design of Motor-Vehicle Bodies Il 2 CR| Bardehle
T-MACH-105160 | Fundamentals in the Development of Commercial Vehicles | 2 CR| Zirn
T-MACH-105161 | Fundamentals in the Development of Commercial Vehicles Il 2 CR| Zirn
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR| Frech
T-MACH-105163 | Fundamentals of Automobile Development I 2 CR| Frech
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Becker
T-MACH-105375 | Industrial Aerodynamics 4 CR | Breitling, Frohnapfel
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR| Schlichtenmayer

Performance Cars
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt, Revfi
T-MACH-105164 | Laser in Automotive Engineering 4 CR| Schneider
T-MACH-105166 | Materials and Processes for Body Leightweight Construction in the 4 CR | Kienzle, Steegmdiller

Automotive Industry
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2 MODULES Module: Major Field: Vehicle Technology (SP 12) [M-MACH-102607]
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Zacharias
T-MACH-102155 | Product, Process and Resource Integration in the Automotive 4 CR | Ovtcharova

Industry
T-MACH-102156 | Project Workshop: Automotive Engineering 6 CR [ Frey, Gauterin, Gieller
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR | Ays, Geerling
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR| Gutzmer
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105696 | Strategic product development - identification of potentials of 4 CR | Siebe
innovative products
T-MACH-105358 | Sustainable Product Engineering 4 CR| Ziegahn
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-105367 | Behaviour Generation for Vehicles 4 CR | Stiller, Werling
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber

Competence Certificate
Oral exams: duration approx. 5 min. per credit point. However, amount, type and scope of the success control can vary
according to the individually choice.

Competence Goal

The student

» knows the most important components of a vehicle,

» knows and understands the functioning and the interaction of the individual components,

* knows the basics of dimensioning the components,

* knows and understands the procedures in automobile development,

» knows and understands the technical specifications at the development procedures,

« is aware of notable boundaries like legislation,

« is ready to analyze and judge vehicle concepts and to participate competently in the development of vehicles.

Prerequisites
None

Content
See brick courses.

Workload

The work load is about 480 hours, corresponding to 16 credit points.

Learning type
Lectures, tutorials.
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2 MODULES

Module: Major Field: Vibration Theory (SP 60) [M-MACH-104443]

m 2.59 Module: Major Field: Vibration Theory (SP 60) [M-MACH-104443]

Responsible:
Organisation:

Prof. Dr.-Ing. Alexander Fidlin
KIT Department of Mechanical Engineering

Part of:

Credits

Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:
Specialization / Specialization:

General Mechanical Engineering (Schwerpunkte)

Energy- and Environment Engineering (Schwerpunkt)

Vehicle Technology (Schwerpunkt)

Mechatronics and Microsystems Technology (Schwerpunkt)
Product Development and Engineering Design (Schwerpunkt)
Production Technology (Schwerpunkt)

Theoretical Mechanical Engineering (Schwerpunkt (p))

Language Level Version

16 Deutsch/Englisch

Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.

4 1

Election block: Schwingungslehre (K) (at least 8 credits)

T-MACH-105290 | Vibration Theory 5 CR| Fidlin
T-MACH-105210 | Machine Dynamics 5 CR| Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR| Seemann
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
Election block: Schwingungslehre (E) (at most 9 credits)
T-MACH-105224 | Machine Dynamics | 4 CR | Proppe
T-MACH-105443 | Wave Propagation 4 CR | Seemann
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR| Fidlin
T-MACH-105514 | Experimental Dynamics 5 CR| Fidlin
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR| Fidlin
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR | Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics I 4 CR | Gauterin
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105373 | Practical Training in Measurement of Vibrations 4 CR| Fidlin

Competence Certificate
Oral exams: duration approx. 5 minutes per credit point.

Amount, type and scope of the success control can vary according to indiviual choice.

Competence Goal

The students know different methods which may be applied for the analysis of investigation of vibrations problems. They are
able to treat one or multiple degrees of freedom systems as well as vibrating continua. The goal is to establish a chain from
physical modeling via mathematical solution to an interpretation of the results. Based on the courses which are chosen the
knowledge has emphasis on theoretical investigations, approximation methods or experimental methods and applications in

automotive engineering.

Prerequisites
none

Workload

The work load is about 480 hours, corresponding to 16 credit points. 1 LP = 30 working hours

Learning type
Lectures, Tutorials
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2 MODULES Module: Master's Thesis [M-MACH-102858]

m 2.60 Module: Master's Thesis [M-MACH-102858]

Responsible: Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of: Master Thesis

Credits Language Level Version
30 Deutsch 4 1

Mandatory
T-MACH-105299 [ Master's Thesis 30 CR [ Heilmaier

Competence Certificate

The module Master Thesis consists of a written master thesis and an oral presentation of a scientific subject chosen by the
student himself/herself or given by the supervisor. The master thesis is designed to show that the student is able to deal with a
problem of his/her subject area in an independent manner and within the given period of time using scientific methods.

The maximal processing time of the master thesis takes three months. With consent of the examiner the thesis can be written in
another language than German as well. The date of issue of the subject has to be fixed by the supervisor and the student and to
be put on record at the examination board. The subject of the master thesis may be only returned once and only within the first
month of processing time.

On a reasoned request of the student, the examination board can extend the processing time by up to one month. If the master
thesis is not completed in time, this examination is "failed" (5,0), unless the student is not responsible.

The master thesis is to be evaluated by not less than a professor or a senior scientist according to § 14 Abs. 3 Ziff. 1 KITG and
another examiner. Generally, one of the two examiners is the person who has assigned the thesis. If the examiners do not
agree, the master thesis is graded by the examination board within this assessment; another expert can be appointed too. The
master thesis has to be graded within a period of six weeks after the submission.

The colloquium presentation must be held within 6 weeks after the submission of the master thesis. The presentation should last
around 30 minutes and is followed by a scientific discussion with the present expert audience.

Competence Goal

The student is able to work independently on a defined, subject-relevant theme based on scientific criteria within a given period
of time. The student is able to do research independently, to analyze information, to abstract as well as collect and recognize
basic principles and regularities on the basis of less structured information. He/she overviews the given scientific question, is
able to choose sophisticated scientific methods and techniques, and use them to solve this question and to identify further
potentials, respectively. In addition, this will be carried out in consideration of social and/or ethical aspects.

The student can interpret, evaluate, and if needed plot the results obtained in a more sophisticated way. He/she is able to clearly
structure his scientific work and (a) to communicate it in written form using state-of-the-art technical terminology as well as (b) to
present it in oral form and discuss it with experts.

Prerequisites
The requirement for admission to the master thesis module are 74 ECTS. As to exceptions, the examination board decides on a
request of the student (see § 14 (1) SPO).

Modeled Conditions
The following conditions have to be fulfilled:

1. You need to earn at least 74 credits in the following fields:
o Advanced Engineering Fundamentals
o Specialization

Content
The student shall be allowed to make suggestions for the topic of his/her master thesis. The topic is set by the supervisor of the
thesis in accordance with § 14 (3) SPO.

Workload
The workload for the preparation and presentation of the master thesis is about 900 hours.
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2 MODULES Module: Mathematical Methods (MSc-Modul 08, MM) [M-MACH-102594]

m 2.61 Module: Mathematical Methods (MSc-Modul 08, MM) [M-MACH-102594]

Responsible: Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of:  Advanced Engineering Fundamentals

Credits Recurrence Language Level Version
6 Once Deutsch/Englisch 4 1

Election block: Mathematische Methoden (1 item)
T-MACH-105293 | Mathematical Methods in Dynamics 5 CR| Proppe
T-MACH-100297 | Mathematical Methods in Strength of Materials 5 CR | Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 5 CR [ Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105298 | Mathematical Methods in Structural Mechanics 6 CR | Bohlke
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR| Furmans, Rimmele
T-MATH-102242 Numerical Mathematics for Students of Computer Science 6 CR [ Rieder, Weil}, Wieners
T-MATH-109620 | Probability Theory and Statistics 6 CR [ Hug

Election block: Ubungen zu Mathematische Methoden ()
T-MACH-106830 | Tutorial Mathematical Methods in Strength of Materials 0 CR| Bohlke
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 0 CR| Bohlke

Competence Certificate
written exam, duration 3 h

Competence Goal
Students will deepen and explain mathematical methods and transfer them to a variety of engineering problems. They are able
to select suitable methods and transfer them to new problems.

Prerequisites
none

Content
see chosen brick course.

Workload
The work load is about 180 hours, corresponding to 6 credit points.

Learning type
Lectures, Tutorials
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2 MODULES Module: Modeling and Simulation (MSc-Modul 05, MS) [M-MACH-102592]

m 2.62 Module: Modeling and Simulation (MSc-Modul 05, MS) [M-MACH-102592]

Responsible: Prof. Dr.-Ing. Kai Furmans
Prof. Dr.-Ing. Marcus Geimer
Dr. Balazs Pritz
Prof. Dr.-Ing. Carsten Proppe

Organisation: KIT Department of Mechanical Engineering

Part of: Advanced Engineering Fundamentals

Credits Recurrence Language Level Version
7 Once Deutsch/Englisch 4 1
Mandatory
T-MACH-105297 | Modeling and Simulation 7 CR | Furmans, Geimer,
Pritz, Proppe

Competence Certificate
written exam, 3 hours

Competence Goal

Students are able to explain models and simulations as part of many disciplines of mechanical engineering. They are able to
reproduce the interdisciplinary aspects of typical modeling and simulation techniques in mechanical engineering. The students
are proficient in simulation studies from problem formulation to modeling, simulation, verification and validation, ie:

- They are able to formulate the steps necessary to resolve problems arising in engineering, to create appropriate conceptual
and mathematical models and to analyze them.

- They are able to develop and implement algorithms for the solution of mathematical models.

- They are able to perform comprehensive and interdisciplinary simulation studies to assess the simulation results and to
critically evaluate the quality of the simulation results.

Prerequisites
none

Content
Introduction: Overview, concept formulation, simulation studies.

Time/event-discrete models, event-orientated/process orientated/transaction orientated view, typical model classes (operation/
maintenance, storekeeping, loss-susceptible systems).

Time-continuous models with concentrated parameters, model characteristics and model analysis, numerical treatment of
ordinary differential equations and differential-algebraic sets of equations. Coupled simulations with concentrated parameters.

Time-continuous models with distributed parameters, description of systems by means of partial differential equations, model
reduction, numerical solution procedures for partial differential equations.

Workload
Regular attendance: 42 hours

Self-study: 168 hours

Learning type
Lecture and Tutorials
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2 MODULES Module: Product Development - Dimensioning of Components (MSc-Modul 06, PE-B) [M-MACH-102593]

2.63 Module: Product Development - Dimensioning of Components (MSc-Modul
06, PE-B) [M-MACH-102593]

Responsible:  Prof. Dr.-Ing. Volker Schulze
Organisation:  KIT Department of Mechanical Engineering

Part of: Advanced Engineering Fundamentals

Credits Recurrence Language Level Version
7 Once Deutsch/Englisch 4 1
Mandatory
T-MACH-105383 | Product Development - Dimensioning of Components 7 CR [ Dietrich, Schulze

Competence Certificate
The assessment is carried out as a written exam (2 hours).

Competence Goal
The students...

are capable to design and dimension components according to their load.

can include mechanical material properties from the mechanical material test in the dimensioning process.
can identify superimposed total loads and critical loads on simple components and to compute them.
acquire the skill to select materials based on the application area of the components and respective loads.

Prerequisites
none

Content

The aim of the lecture is to present the topics of the dimensioning and the material science in their connection and to learn how
to deal with corresponding methods and the combination thereof.

For the prospective engineer the most important educational objective is to understand the interaction of these topics while the
interplay of the individual material stresses in the component are clarified.

The topics in detail are

» Structural dimensioning: basic stresses, superimposed stresses, notch influence, fatigue limit, fatigue strength,
assessment of cracked components, operational strength, residual stresses, high temperature stress and corrosion

* Material selection: Basics, material indices, material selection diagrams, Ashby procedure, multiple boundary conditions,
target conflicts, shape and efficiency.

Workload

The workload for the lecture “Product Development - Dimensioning of Components” is 210 h per semester and consists of the
presence during the lectures (50 h) including tutorials, preparation and rework time at home (80 h) and preparation time for the
oral exam (80 h).

Learning type
Lectures
Tutorials
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2 MODULES Module: Product Development - Methods of Product Development [M-MACH-102718]

2.64 Module: Product Development - Methods of Product Development [M-
MACH-102718]

Responsible:  Prof. Dr.-Ing. Albert Albers
Norbert Burkardt
Prof. Dr.-Ing. Sven Matthiesen

Organisation:  KIT Department of Mechanical Engineering

Part of: Advanced Engineering Fundamentals

Credits Language Level Version
6 Deutsch/Englisch 4 2
Mandatory
T-MACH-109192 | Methods and Processes of PGE - Product Generation Development 6 CR | Albers, Burkardt,
Matthiesen

Competence Certificate
Written examination (processing time: 120 min + 10 min reading time)

Competence Goal
The students are able to ...

« classify product development in companies and differentiate between different types of product development.

» name the relevant influencing factors of a market for product development.

* name, compare and use the central methods and process models of product development within moderate complex
technical systems.

» explain problem solving techniques and associated development methods.

» explain product profiles and to differentiate and choose suitable creative techniques of solution/idea generation finding

on this basis.

use design guidelines to create simple technical systems and to explain these guidelines.

name and compare quality assurance methods; to choose and use suitable methods for particular applications.

explain the differents methods of design of experiment.

explain the costs in development process.

Prerequisites
None

Content

Basics of Product Development: Basic Terms, Classification of the Product

Development into the industrial environment, generation of costs / responsibility for costs

Concept Development: List of demands / Abstraction of the Problem Definition / Creativity Techniques / Evaluation and selection
of solutions

Drafting : Prevailing basic rules of Design / Design Principles as a

problem oriented accessory

Rationalization within the Product Development: Basics of Development

Management/ Simultaneous Engineering and Integrated Product Development/Development of Product
Lines and Modular Construction Systems

Quality Assurance in early Development Phases : Methods of Quality Assurance

in an overview/QFD/FMEA

Workload
regular attendance: 31.5 h

self-study: 148.5 h

Learning type
Lecture

Tutorial

Literature

Lecture documents

Pahl, Beitz: Konstruktionslehre, Springer-Verlag 1997

Hering, Triemel, Blank: Qualitatssicherung fur Ingenieure; VDI-Verlag, 1993
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3 COURSES

3 Courses

3.1 Course: A holistic approach to power plant management [T-MACH-106698]

Responsible:  Dr. Marcus Seidl
Prof. Dr. Robert Stieglitz

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102643 - Schwerpunkt: Fusionstechnologie

Type Credits Recurrence Version
Priifungsleistung mindlich 4 Each term 1
Events
SS 2018 2189404 A holistic approach to power 2 SWS | Lecture (V) Seidl, Stieglitz
plant management
WS 18/19 | 2189404 A holistic approach to power 2 SWS | Lecture (V) Seidl
plant management
Exams
WS 18/19 | 76-T-MACH-106698 | A holistic approach to power plant Prifung (PR) Stieglitz
management
Competence Certificate
oral exam of about 30 minutes
Prerequisites
none
Annotation
none
Below you will find excerpts from events related to this course:
A holistic approach to power plant management Lecture (V)

2189404, WS 18/19, 2 SWS, Open in study portal

Description
Main Contents:

The structure ofelectricity markets

Requirements from network operators

The basics of commodity markets

The impact of regulation on power plant operation

The role of behavioral economics in power plant decision making

Integration of renewable energy sources into the electricity market

Calibration of power plant operation and maintenance to market requirements
Asset management for power plant fleets

Applying financial engineering to optimize asset utilization

Day-to-day decision making for power plant operation

Learning Content

The lecture provides an overview of the many practical aspects of power plant operation. For this purpose, the knowledge of the
energy and commodity markets, the regulatory boundary conditions, the energy trading instruments, the principles of fleet

management and the requirements of power plant maintenance are required.

For the purpose of an efficient management of a power plant fleet it is explained how a variety of statistical models can be used
to determine the optimal combination of resource purchases, outage management, load availability and ask prices.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2D2A83B487AB4F8DAD435A4D4A26ACA6
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75B74ED25770496C859B443B4080F783
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x34614C92182A45E4AECC8186D6405BDA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x34614C92182A45E4AECC8186D6405BDA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75B74ED25770496C859B443B4080F783

3 COURSES Course: A holistic approach to power plant management [T-MACH-106698]

Workload

Each credit point equals to 25-30 h working time of a student. Thereby, the time is based on an average student finishing with
and average score. The working time can be split into: 1 attendance of the lectures, 2. pre- and post-processing of the lecture, 3
preparations for examination.

Literature
G. Balzer, C. Schorn, Asset Management fiir Infrastrukturanlagen - Energie und Wasser, VDI

R. Weron, Modeling and Forecasting Electricity Loads and Prices: A Statistical Approach, Wiley
D. Edwards, Energy Trading and Investing: Trading, Risk Management and Structuring Deals in the Energy Market, McGraw-Hill
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3 COURSES Course: Actuators and Sensors in Nanotechnology [T-MACH-105238]

3.2 Course: Actuators and Sensors in Nanotechnology [T-MACH-105238]

Responsible:  Prof. Dr. Manfred Kohl
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102598 - Schwerpunkt: Advanced Mechatronics

M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik

M-MACH-102647 - Schwerpunkt: Mikroaktoren und Mikrosensoren

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term
Events
WS 18/19 | 2141866 Actuators and sensors in 2 SWS | Lecture (V) Kohl, Sommer
nanotechnology
Exams
SS 2018 [ 76-T-MACH-105238 | Actuators and Sensors in Nanotechnology | Prifung (PR) Kohl, Sommer
WS 18/19 | 76-T-MACH-105238 | Actuators and Sensors in Nanotechnology [ Prifung (PR) Kohl, Sommer

Competence Certificate
oral exam

Prerequisites
none

Below you will find excerpts from events related to this course:

Actuators and sensors in nanotechnology
2141866, WS 18/19, 2 SWS, Open in study portal

Learning Content
- Physical principles of actuation and sensing

- Scaling and size effects

- Fabrication technologies

- Selected developments

- Applications

The lecture includes amongst others the following topics:
Nano technologies

Nano electro mechanical systems (NEMS)

Nano magneto mechanical and multiferroic systems
Polymer-based nano actuators

Nano motors, molecular systems

Adaptive nano optical systems

Nanosensors: concepts, materials, fabrication

Examples on different categories of materials and applications:
C-based, MeOx-based nano sensors

Physical, chemical, biological nano sensors

Multivariant data analysis / interpretation

Workload
time of attendance: 1.5 hours/week

Self-study: 8.5 hours/week
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8675CB6E9A8845EE8CD79445C6342FFB
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8675CB6E9A8845EE8CD79445C6342FFB
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x745BAB48D5354604B8175502C3696938
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA7E8D63161C247CBBAFEDE691AB3CEDC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8675CB6E9A8845EE8CD79445C6342FFB

3 COURSES Course: Actuators and Sensors in Nanotechnology [T-MACH-105238]

Literature
- Lecture notes

- 2. Balzani, V., Credi, A., & Venturi, M., Molecular devices and machines: concepts and perspectives for the nanoworld, 2008

- "Nanowires and Nanobelts, - Materials, Properties and Devices -, Volume 2: Nanowires and Nanobelts of Functional
Materials", Edited by Zhong Lin Wang, Springer, 2003, ISBN 10 0-387-28706-X

- "Sensors Based on Nanostructured Materials", Edited by Francisco J. Arregui, Springer, 2009, ISBN: 978-0-387-77752-8

- "Multivariate Datenanalyse — Methodik und Anwendungen in der Chemie", R. Henrion, G. Henrion, Springer 1994, ISBN
3-540-58188-X
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3 COURSES Course: Advanced Methods in Strength of Materials [T-MACH-100296]

3.3 Course: Advanced Methods in Strength of Materials [T-MACH-100296]

Responsible:  Prof. Dr.-Ing. Thomas Béhlke
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102628 - Schwerpunkt: Leichtbau

Type Credits Recurrence Version

Prufungsleistung schriftlich 5 Each winter term

Events

WS 18/19 | 2161252 Advanced Methods in Strength | 2 SWS | Lecture (V) Bohlke, Schneider
of Materials

WS 18/19 |2161985 Rechnertibungen zu Hohere 2 SWS | Practice (U) Gajek
Technische Festigkeitslehre

Exams

SS 2018 76-T-MACH-100296 | Advanced Methods in Strength of Materials | Prifung (PR) Bohlke, Langhoff

WS 18/19 | 76-T-MACH-100296 | Advanced Methods in Strength of Materials | Prifung (PR) Bohlke

Competence Certificate
Written examination (90 min). Additives as announced

Prerequisites
None

Below you will find excerpts from events related to this course:

Advanced Methods in Strength of Materials
2161252, WS 18/19, 2 SWS, Open in study portal

Learning Content

kinematics

mechanical balance laws
theory of elasticity

linear elastic fracture mechanics
linear and plane structures
elasto-plasticity theory

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
lecture notes

Gummert, P.; Reckling, K.-A.: Mechanik. Vieweg 1994.
Gross, D.; Seelig, T.: Bruchmechanik. Springer 2002.
Hibbeler, R.C: Technische Mechanik 2 - Festigkeitslehre. Pearson Studium 2005.
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3 COURSES Course: Aerodynamics [T-MACH-105528]

3.4 Course: Aerodynamics [T-MACH-105528]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Frank Ohle

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2154420 Aerodynamics 2 SWS | Block lecture (BV) | Ohle
Exams
SS 2018 [ 76-T-MACH-105528 | Aerodynamics Prifung (PR) Frohnapfel
WS 18/19 | 76-T-MACH-105528 | Aerodynamics Prifung (PR)

Competence Certificate
oral exam 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Aerodynamics

: Block lecture (BV)
2154420, SS 2018, 2 SWS, Open in study portal

Description
Media:

Blackboard

Learning Content

Basics of aerodynamics

Basic properties of flowing gas
Potential Theory

Airfoils (2-D wing)

The finite (3-D) wing

Airplane performance

CFD

Experimental verification

e o o o o o o o

Annotation
Block course with limited number of participants, registration in the secretary's office required.

See details at www.istm.kit.edu.

Workload
regular atendance: 20h

self studie: 100h

Literature
J.D. Anderson, jr.. Fundamentals of Aerodynamics, McGraw-Hill

E.L. Houghton. Aerodynamics for Engineering Students, Butterworth-Heinemann (Elsevier)
Schlichting, Gersten. Grenzschichttheorie, Springer
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3 COURSES Course: Aerothermodynamics [T-MACH-105437]

3.5 Course: Aerothermodynamics [T-MACH-105437]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Prof. Dr.-Ing. Friedrich Seiler

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2154436 Aerothermodynamics 2 SWS | Block lecture (BV) | Seiler
Exams
SS 2018 [ 76-T-MACH-105437 | Aerothermodynamics Prifung (PR) Seiler
WS 18/19 | 76-T-MACH-105437 | Aerothermodynamics Prifung (PR)

Competence Certificate
oral exam 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Aerothermodynamics

: Block lecture (BV)
2154436, SS 2018, 2 SWS, Open in study portal

Description
Media:

Power Point

Learning Content

» Nature of a hypersonic flow
» Fundamentals of aerothermodynamics
* Problems during re-entry

* Flow regimes during re-entry

» Applied hypersonic research

Annotation
Block course with limited number of participants, registration in the secretary's office required. See details at www.istm_ kit.edu

Workload
regular attendance: 21
self-study: 99h

Literature

H. Oertel jun.: Aerothermodynamik, Springer-Verlag, Berlin Heidelberg New York,
1994

F. Seiler: Skript zur Vorlesung Uber Aerothermodynamik
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3 COURSES Course: Airport Logistics [T-MACH-105175]

3.6 Course: Airport Logistics [T-MACH-105175]

Responsible:  André Richter
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102625 - Schwerpunkt: Informationstechnik fur Logistiksysteme
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre

Type Credits Recurrence Version
Prufungsleistung schriftlich 4 Each winter term 1
Events
WS 18/19 | 2117056 Airport logistics 2SWS | Lecture (V) | Richter
Exams
SS 2018 76-T-MACH-105175 | Airport Logistics Prifung (PR) Furmans
WS 18/19 | 76-T-MACH-105175 | Airport Logistics Prufung (PR) Furmans

Competence Certificate
The assessment consists of an oral exam (20 min.) taking place in the recess period according to § 4 paragraph 2 Nr. 2 of the
examination regulation.

Prerequisites
none

Below you will find excerpts from events related to this course:

Airport logistics

) Lecture (V)
2117056, WS 18/19, 2 SWS, Open in study portal

Description
Media:

presentations

Learning Content
Introduction

airport installations
luggage transport
passenger transport
security on the airport
legal bases of the air traffic
freight on the airport

Annotation
Limited number of participants: allocation of places in sequence of application (first come first served)
Application via "ILIAS" mandatory

personal presence during lectures mandatory

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
~Gepacklogistik auf Flughafen® a http://www.springer.com/de/book/9783642328527
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3 COURSES

Course: Alternative Powertrain for Automobiles [T-MACH-105655]

3.7 Course: Alternative Powertrain for Automobiles [T-MACH-105655]

Responsible:
Organisation:

Prof.Dipl.-Ing. Karl Ernst Noreikat
KIT Department of Mechanical Engineering

Part of: M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme
Type Credits Recurrence Version
Prufungsleistung schriftlich 4 Each winter term 1
Events
WS 18/19 |2133132 Alternative Powertrains for 2 SWS | Lecture (V) Noreikat
Automobiles

Exams
SS 2018 76-T-MACH-105655 | Alternative Powertrain for Automobiles Prifung (PR) Noreikat
WS 18/19 | 76-T-MACH-105655 | Alternative Powertrain for Automobiles Prifung (PR)

Competence Certificate

written exam
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3 COURSES Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines [T-MACH-105173]

T 3.8 Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines
[T-MACH-105173]

Responsible:  Dr.-Ing. Marcus Gohl
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2134150 Analysis of Exhaust Gas und 2 SWS | Lecture (V) Gohl
Lubricating Oil in Combustion
Engines

Exams

SS 2018 76--T-Mach-105173 | Analysis of Exhaust Gas and Lubricating Prufung (PR) Gohl
Oil in Combustion Engines

SS 2018 | 76-T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Prifung (PR) Koch
Oil in Combustion Engines

SS 2018 | 76-T-Mach-2134150 | Analysis of Exhaust Gas and Lubricating Prifung (PR) Gohl
Oil in Combustion Engines

WS 18/19 | 76-T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Prifung (PR) Koch
QOil in Combustion Engines

Competence Certificate
Letter of attendance or oral exam (25 minutes, no auxillary means)

Prerequisites
none

Below you will find excerpts from events related to this course:

Analysis of Exhaust Gas und Lubricating Oil in Combustion Engines

; Lecture (V)
2134150, SS 2018, 2 SWS, Open in study portal

Description
Media:

Lecture with Powerpoint slides

Learning Content

The students get involved in the application of different measurement techniques in the field of exhaust gas and lubricating oil
analysis. The functional principles of the systems as well as the application areas of the latter are discussed. In addition to a
general overview of standard applications, current specific development and research activities are introduced.

Workload
regular attendance: 24 hrs

self study: 96 hrs

Literature
The lecture documents are distributed during the courses.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFFC6D356EE114654BEFAA4274E42B245
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2DCA3C11B2944FDD85A54B171048D72C

3 COURSES Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

3.9 Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

Responsible:  Jiirgen Pfeil
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102612 - Schwerpunkt: Modellierung und Simulation in der Energie- und Stromungstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik

M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term
Events
SS 2018 2134134 Analysis tools for combustion 2 SWS | Lecture (V) Pfeil
diagnostics
Exams
SS 2018 [ 76-T-MACH-105167 | Analysis Tools for Combustion Diagnostics | Prifung (PR) Koch
WS 18/19 | 76-T-MACH-105167 | Analysis Tools for Combustion Diagnostics [ Prifung (PR) Koch

Competence Certificate
oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Analysis tools for combustion diagnostics
2134134, SS 2018, 2 SWS, Open in study portal

Learning Content
energy balance at the engine

energy conversion in the combustion chamber
thermodynamics of the combustion process

flow velocities

flame propagation

special measurement techniques
Workload

regular attendance: 24 hours

self-study: 96 hours

Literature
Lecture notes available in the lectures
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3 COURSES Course: Appliance and Power Tool Design [T-MACH-105229]

3.10 Course: Appliance and Power Tool Design [T-MACH-105229]

Responsible:  Prof. Dr.-Ing. Sven Matthiesen
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102642 - Schwerpunkt: Entwicklung innovativer Gerate

Type Credits Recurrence Version
Priifungsleistung miindlich 8 Each summer term 1

Events
SS 2018 |2145164 Appliance and Power Tool 3 SWS | Lecture (V) Matthiesen

Design
SS 2018 2145165 Appliance and Power Tool 1 SWS | Project (PRO) Matthiesen, Mitarbeiter

Design Project Work
Exams
SS 2018 76-T-MACH-105229 | Appliance and Power Tool Design Prifung (PR) Matthiesen
WS 18/19 | 76-T-MACH-105229 | Appliance and Power Tool Design Prifung (PR) Matthiesen

Competence Certificate
Oral examination

Prerequisites

The participationin “ Appliance and power tool design™ requires the concurrent project work.

Due to organizational reasons, the number of participants is limited. At the beginning of august, a registration form will be
available at the IPEK website. In the case of too many applicants, a selection process will be taking place. An early application
is advantageous.

”

Below you will find excerpts from events related to this course:

Appliance and Power Tool Design

. Lecture (V)
2145164, SS 2018, 3 SWS, Open in study portal

Learning Content
Operation system, system of objects and system of objectives of mechatronic appliances and power tool designs.

Mode of operation as enabler of design, components of mechatronic systems, application oriented design, guidelines for
appliance and power tool design.

Part of the lecture is a project work, in which theory will be reprocessed and presented in a practical way. In such exercises the
students also will present their results developed in project teams.

The interaction of analysis and sysnthesis will be acquired in student teams at the example of different appliances and power
tools.

Workload
regular attendance: 73,5 h

self-study: 148 h

Appliance and Power Tool Design Project Work

) Project (PRO)
2145165, SS 2018, 1 SWS, Open in study portal

Learning Content
The interaction of analysis and synthesis will be acquired in student teams at the example of different appliances and power
tools.

Workload
lectures: 42 h
preparation to exam: 18 h
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3 COURSES Course: Application of Advanced Programming Languages in Mechanical Engineering [T-MACH-105390]

3.11 Course: Application of Advanced Programming Languages in Mechanical
Engineering [T-MACH-105390]

Responsible:  Dr. Daniel Weygand
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 2
Events
SS 2018 [2182735 Application of advanced 2 SWS | Lecture (V) Weygand

programming languages in
mechanical engineering
SS 2018 |[2182736 Lab - Application of advanced 2 SWS | Practice (U) Weygand
programming languages in
mechanical engineering'

Exams

SS 2018 76-T-MACH-105390 | Application of Advanced Programming Prifung (PR) Weygand
Languages in Mechanical Engineering

WS 18/19 | 76-T-MACH-105390 | Application of Advanced Programming Prifung (PR) Weygand

Languages in Mechanical Engineering

Competence Certificate
oral exam ca. 30 minutes

Prerequisites
It is not possible, to combine this brick with brick Scientific computing for Engineers [T-MACH-100532].

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-100532 - Scientific Computing for Engineers must not have been started.

Below you will find excerpts from events related to this course:

Application of advanced programming languages in mechanical engineering

i Lecture (V)
2182735, SS 2018, 2 SWS, Open in study portal

Learning Content
This lecture gives an introduction to advances programming and scripting languages and numerical methods under UNIX/Linux:

* Fortran 95/2003

- structure of source code

- progamming

- compiling

- debugging

- parallelization with OpenMP

* numerical methods

* script languages: Python, awk
* visualisation

Workload

regular attendance: 22,5 hours
Lab: 22,5 hours

self-study: 75 hours
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3 COURSES Course: Application of Advanced Programming Languages in Mechanical Engineering [T-MACH-105390]

Literature

1. fortran 95/2003 explained, M. Metcalf, J. Reid, M. Cohen, Oxford University Press 2004.
2. Intel Fortran compiler handbook.

Lab - Application of advanced programming languages in mechanical

engineering’

2182736, SS 2018, 2 SWS, Open in study portal

Learning Content

* Working under Unix/Linux:
- login

- organization of files

- file system

- shell commands

- administration of jobs

- editor

* visualisation of data unter Linux
programming exercises

Workload
see lecture

Literature
siehe Vorlesung

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

Practice (U)

138


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x82F7FF6DA4E2447985F4D17FE1ACC020

3 COURSES Course: Applied Materials Modelling [T-MACH-105527]

3.12 Course: Applied Materials Modelling [T-MACH-105527]

Responsible:  Prof. Dr. Peter Gumbsch
Dr. Katrin Schulz

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Prifungsleistung mindlich 7 Each summer term 1

Events

SS 2018 2182614 Applied Materials Modelling 4 SWS | Lecture / Practice Schulz, Gumbsch

(VU)

Exams

SS 2018 76-T-MACH-105527 | Applied Materials Modelling Prifung (PR) Gumbsch, Schulz
WS 18/19 | 76-T-MACH-105527 | Applied Materials Modelling Prifung (PR) Gumbsch, Schulz

Competence Certificate
oral exam

Below you will find excerpts from events related to this course:

Applied Materials Modelling

. Lecture / Practice (VU)
2182614, SS 2018, 4 SWS, Open in study portal

Description
Media:

black board, beamer, script, computer exercise

Learning Content

This lecture should give the students an overview of different simulation methods in the field of materials science and
engineering. Numerical methods are presented and their use in different fields of application and size scales shown and
discussed. On the basis of theoretical as well as practical aspects, a critical examination of the opportunities and challenges of
numerical material simulation shall be carried out.

Workload
regular attendance: 34 hours

exercise: 11 hours
self-study: 165 hours

Literature

D. Frenkel, B. Smit: Understanding Molecular Simulation: From Algorithms to Applications, Academic Press, 2001
W. Kurz, D.J. Fisher: Fundamentals of Solidification, Trans Tech Publications, 1998

P. Haupt: Continuum Mechanics and Theory of Materials, Springer, 1999

M. P. Allen, D. J. Tildesley: Computer simulation of liquids, Clarendon Press, 1996

hPON~
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3 COURSES Course: Applied Mathematics in Natural Science: Flows with chemical reactions [T-MACH-108847]

3.13 Course: Applied Mathematics in Natural Science: Flows with chemical
reactions [T-MACH-108847]

Responsible: Prof. Dr. Andreas Class
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102595 - Wahlpflichtmodul Naturwissenschaften/Informatik/Elektrotechnik

Type Credits Recurrence Version
Studienleistung mundlich 6 Each winter term 1
Events
WS 18/19 | 2153406 | Flows with chemical reactions 25Ws | Lecture (V) Class

Competence Certificate
The study performance is considered to have been passed if all exercise assignments have been successfull processed and the
final colloquium (30 minutes) has been successfully passed.

no auxiliary mean

Prerequisites
none

Recommendation
Fluid Mechanics (T-MACH-105207)

Mathematical Methods in Fluid Mechanics (T-MACH-105295)

Below you will find excerpts from events related to this course:

Flows with chemical reactions

. Lecture (V)
2153406, WS 18/19, 2 SWS, Open in study portal

Description
Media:
Black board

Learning Content

In the lecture we mainly consider problems, where chemical reaktion is confined to a thin layer.

The problems are solved analytically or they are at least simplified allowing for efficent numerical

sollution procedures. We apply simplified chemistry and focus on the fluid mechanic aspects of the problems.

Workload
regulare attendance: 22.5h

self-study: 99h

Literature
Lecture

Buckmaster, J.D.; Ludford, G.S.S.: Lectures on Mathematical Combustion, SIAM 1983

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 140


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x14D0168A33924BF2950FF91DEC2EB1E3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x14D0168A33924BF2950FF91DEC2EB1E3

3 COURSES Course: Applied Tribology in Industrial Product Development [T-MACH-105215]

T 3.14 Course: Applied Tribology in Industrial Product Development [T-

MACH-105215]

Responsible:  Prof. Dr.-Ing. Albert Albers
Dr.-Ing. Benoit Lorentz

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102637 - Schwerpunkt: Tribologie

Type Credits Recurrence Version

Prifungsleistung miindlich 4 Each winter term

Events

WS 18/19 | 2145181 Applied Tribology in Industrial 2 SWS | Lecture (V) Lorentz
Product Development

Exams

SS 2018 76-T-MACH-105215 | Applied Tribology in Industrial Product Prifung (PR) Albers
Development

WS 18/19 | 76-T-MACH-105215 | Applied Tribology in Industrial Product Prifung (PR) Albers
Development

Competence Certificate
oral exam (20 min)

Prerequisites
None

Below you will find excerpts from events related to this course:

Applied Tribology in Industrial Product Development
2145181, WS 18/19, 2 SWS, Open in study portal

Learning Content
Friction, Wear, Wear Measurement

Lubricant (Oil, Grease, etc.)

Hydrodynamic and elastohydrodynamic Lubrication
Design of Tribologic Working Surface Pairs
Technique of Measurement in Lubricated Contacts
Prevention of Maschine Failure

Protective Surface Layers

Journal Bearings, Roller Bearings

Gear Wheels and Transmissions

Workload
regular attendance: 21 h

self-study: 99 h

Literature
The lecture script will be allocated at llias.
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3 COURSES

Course: Atomistic Simulations and Molecular Dynamics [T-MACH-105308]

3.15 Course: Atomistic Simulations and Molecular Dynamics [T-MACH-105308]

Responsible:

Organisation:

Dr. Christian Brand|
Prof. Dr. Peter Gumbsch
Dr.-Ing. Johannes Schneider

KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102637 - Schwerpunkt: Tribologie
M-MACH-102649 - Schwerpunkt: Advanced Materials Modelling
M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik
Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 2
Events
SS 2018 |[2181740 Atomistic simulations and 2 SWS | Lecture (V) Brandl, Gumbsch
molecular dynamics
SS 2018 2181741 Lab for 'Atomistic simulations 2 SWS | Practice (U) Brandl, Gumbsch
and molecular dynamics'
Exams
SS 2018 76-T-MACH-105308 | Atomistic Simulations and Molecular Prifung (PR) Gumbsch
Dynamics
WS 18/19 | 76-T-MACH-105308 | Atomistic Simulations and Molecular Prufung (PR) Gumbsch
Dynamics

Competence Certificate
oral exam ca. 30 minutes

Prerequisites
none

Recommendation

preliminary knowlegde in mathematics, physics and materials science

Below you will find excerpts from events related to this course:

Atomistic simulations and molecular dynamics

Lecture (V)

2181740, SS 2018, 2 SWS, Open in study portal

Notes

Lecture in English!
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3 COURSES Course: Atomistic Simulations and Molecular Dynamics [T-MACH-105308]

Learning Content
The lecture introduces the foundation of particle based simulation methods focussing on molecular dynamics:

1. Introduction

2. Physics of Materials

3. MD Basics, Atom-Billard

* particle, position, energy, forces, pair potentials
* initial and boundary conditions

* time integration

4. algorithms

5. statics, dynamics, thermodynamics
6. MD output

7. interaction between particles

* pair potential -- many body potentials
* principles of quantum mechanics

* tight binding methods

* dissipative particle dynamics

8. application of particle based methods

Exercises (2181741, 2 SWS) are used for complementing and deepening the contents of the lecture as well as for answering
more extensive questions raised by the students.

Workload

regular attendance: 22,5 hours
exercise: 22,5 hours
self-study: 75 hours

Literature

1. Understanding Molecular Simulation: From Algorithms to Applications, Daan Frenkel and Berend Smit (Academic Press,
2001)
2. Computer simulation of liquids, M. P. Allen and Dominic J. Tildesley (Clarendon Press, Oxford, 1996)

Lab for 'Atomistic simulations and molecular dynamics'

_ Practice (U)
2181741, SS 2018, 2 SWS, Open in study portal

Learning Content
Introduction to the basic usage of the MD software package IMD:

* generating initial structures

* energy calculations

* defects in lattices

* visualization of MD structures

Workload
see lecture

Literature
see lecture
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3 COURSES Course: Automated Manufacturing Systems [T-MACH-108844]

3.16 Course: Automated Manufacturing Systems [T-MACH-108844]

Responsible:  Prof. Dr.-Ing. Jirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102633 - Schwerpunkt: Robotik
M-MACH-102640 - Schwerpunkt: Technische Logistik

Type Credits Recurrence Version
Priifungsleistung miindlich 8 Each summer term 1
Events
SS 2018 2150904 Automated Manufacturing 6 SWS | Lecture / Practice Fleischer
Systems (VU)
Exams
WS 18/19 | 76-T-MACH-108844 | Automated Manufacturing Systems | Prifung (PR) | Fleischer

Competence Certificate
oral exam (40 minutes)

Prerequisites
"T-MACH-102162 - Automatisierte Produktionsanlagen" must not be commenced.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-102162 - Automated Manufacturing Systems must not have been started.

Below you will find excerpts from events related to this course:

Automated Manufacturlng Systems Lecture / Practice (VO)
2150904, SS 2018, 6 SWS, Open in study portal

Description
Media:

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/)
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3 COURSES Course: Automated Manufacturing Systems [T-MACH-108844]

Learning Content
The lecture provides an overview of the structure and functioning of automated manufacturing systems. In the introduction
chapter the basic elements for the realization of automated manufacturing systems are given. This includes:

» Drive and control technology

» Handling technology for handling work pieces and tools

* Industrial Robotics

» Quality assurance in automated manufacturing

» automatic machines, cells, centers and systems for manufacturing and assembly
« structures of multi-machine systems

 planning of automated manufacturing systems

An interdisciplinary view of these subareas enables Industry 4.0 solutions.

In the second part of the lecture, the basics are illustrated using implemented manufacturing processes for the production of
automotive components (chassis and drive technology).The analysis of automated manufacturing systems for manufacturing of
defined components is also included.

In the field of vehicle power train both, the automated manufacturing process for the production of the conventional internal-
combustion engine and the automated manufacturing process for the production of the prospective electric power train

(electric motor and battery) are considered. In the field of car body, the focus is on the analysis of the process chain for the
automated manufacturing of conventional sheet metal body parts, as well as for automated manufacturing of body components
made out of

fiber-reinforced plastics.

Within tutorials, the contents from the lecture are advanced and

applied to specific problems and tasks.

Annotation
None

Workload

MACH:

regular attendance: 63 hours
self-study: 177 hours
WING/TVWL.:

regular attendance: 63 hours
self-study: 207 hours

Literature
Lecture Notes
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3 COURSES

Course: Automated Manufacturing Systems [T-MACH-102162]

3.17 Course: Automated Manufacturing Systems [T-MACH-102162]

Responsible:
Organisation:

Prof. Dr.-Ing. Jirgen Fleischer
KIT Department of Mechanical Engineering

Part of: M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme
Type Credits Recurrence Version
Priifungsleistung schriftlich 9 Each summer term 2
Events
SS 2018 2150904 Automated Manufacturing 6 SWS | Lecture / Practice Fleischer
Systems (VU)

Exams

SS 2018 76-T-MACH-102162 Automated Manufacturing Systems Prifung (PR) Fleischer
SS 2018 76-T-MACH-102162-MIT | Automated Manufacturing Systems Prufung (PR) Fleischer
WS 18/19 | 76-T-MACH-102162 Automated Manufacturing Systems Prifung (PR) Fleischer
WS 18/19 | 76-T-MACH-102162-MIT | Automated Manufacturing Systems Prifung (PR) Fleischer
Competence Certificate
written exam (120 minutes)

Prerequisites

"T-MACH-108844 - Automatisierte Produktionsanlagen" must not be commenced.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-108844 - Automated Manufacturing Systems must not have been started.
Below you will find excerpts from events related to this course:
Automated Manufacturing Systems Lecture / Practice (V0)

2150904, SS 2018, 6 SWS, Open in study portal

Description
Media:

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/)
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3 COURSES Course: Automated Manufacturing Systems [T-MACH-102162]

Learning Content
The lecture provides an overview of the structure and functioning of automated manufacturing systems. In the introduction
chapter the basic elements for the realization of automated manufacturing systems are given. This includes:

» Drive and control technology

» Handling technology for handling work pieces and tools

* Industrial Robotics

» Quality assurance in automated manufacturing

» automatic machines, cells, centers and systems for manufacturing and assembly
« structures of multi-machine systems

 planning of automated manufacturing systems

An interdisciplinary view of these subareas enables Industry 4.0 solutions.

In the second part of the lecture, the basics are illustrated using implemented manufacturing processes for the production of
automotive components (chassis and drive technology).The analysis of automated manufacturing systems for manufacturing of
defined components is also included.

In the field of vehicle power train both, the automated manufacturing process for the production of the conventional internal-
combustion engine and the automated manufacturing process for the production of the prospective electric power train

(electric motor and battery) are considered. In the field of car body, the focus is on the analysis of the process chain for the
automated manufacturing of conventional sheet metal body parts, as well as for automated manufacturing of body components
made out of

fiber-reinforced plastics.

Within tutorials, the contents from the lecture are advanced and

applied to specific problems and tasks.

Annotation
None

Workload

MACH:

regular attendance: 63 hours
self-study: 177 hours
WING/TVWL.:

regular attendance: 63 hours
self-study: 207 hours

Literature
Lecture Notes
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3 COURSES Course: Automation Systems [T-MACH-105217]

3.18 Course: Automation Systems [T-MACH-105217]

Responsible:  Prof. Dr.-Ing. Michael Kaufmann
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102614 - Schwerpunkt: Mechatronik

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each summer term 2

Events

SS 2018 2106005 Automation Systems 2 SWS | Lecture (V) | Kaufmann

Exams

SS 2018 76-T-MACH-105217 | Automation Systems Prifung (PR) Kaufmann,
Hagenmeyer

WS 18/19 | 76-T-MACH-105217 | Automation Systems Prifung (PR) Kaufmann,
Hagenmeyer

Competence Certificate
Written exam (Duration: 1 h)

Prerequisites

none

Below you will find excerpts from events related to this course:

Automation Systems

: Lecture (V)
2106005, SS 2018, 2 SWS, Open in study portal

Learning Content

Introduction: Terms and definitions, examples, requirements

Industrial processes: classification, process conditions

Automation tasks

Components of industrial automation systems: control functions, data acquisition, data output equipment, Programmable
Logic Controllers, PC-based control

Industrial communication, classification, topology, protocols, bus systems for automation systems
Engineering: plant engineering, composition of control systems, programming

Requirements on equipment, documentation, identification

Dependability and safety

Diagnosis

Application examples

Workload
general attendance: 21 h

self-study: 99 h

Literature

Mechanical Engineering (SPO 2016)

Gevatter, H.-J., Grinhaupt, U.: Handbuch der Mess- und Regelungstechnik in der Produktion. 2. Auflage, Berlin,
Heidelberg: Springer-Verlag, 2006.

Langmann, R.: Taschenbuch der Automatisierung. Minchen: Fachbuchverlag Leipzig, 2010.

Strohrmann, G.: Automatisierung verfahrenstechnischer Prozesse: eine Einfiihrung fiir Ingenieure und Techniker.
Minchen, Wien: Oldenbourg-Industrieverlag, 2002.

Wellenreuther, G., Zastrow, D.: Automatisieren mit SPS: Theorie und Praxis. 4. Auflage, Wiesbaden: Vieweg+Teubner,
2009.
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3 COURSES Course: Automotive Engineering | [T-MACH-100092]

3.19 Course: Automotive Engineering | [T-MACH-100092]

Responsible:  Prof. Dr. Frank Gauterin
Dr.-Ing. Hans-Joachim Unrau

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Expansion Language Version
Prifungsleistung schriftlich 8 Each winter term 1 terms 2

Events

WS 18/19 | 2113805 Automotive Engineering | 4 SWS | Lecture (V) Gauterin, Unrau
WS 18/19 | 2113809 Automotive Engineering | 4 SWS | Lecture (V) Gauterin, Giel3ler
Exams

SS 2018 76-T-MACH-100092 | Automotive Engineering Prifung (PR) Gauterin, Unrau
WS 18/19 | 76-T-MACH-100092 | Automotive Engineering Prifung (PR) Unrau, Gauterin

Competence Certificate
Written examination

Duration: 120 minutes
Auxiliary means: none

Prerequisites
The brick "T-MACH-102203 - Automotive Engineering I" is not started or finished. The bricks "T-MACH-100092 - Grundlagen
der Fahrzeugtechnik I" and "T-MACH-102203 - Automotive Engineering I" can not be combined.

Below you will find excerpts from events related to this course:

Automotive Engineering |

) Lecture (V)
2113805, WS 18/19, 4 SWS, Open in study portal

Learning Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performance, mechanics of longitudinal and lateral forces, active and
passive safety

3. Drive systems: combustion engine, hybrid and electric drive systems

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid
transmission)

5. Power transmission and distribution: drive shafts, cardon joints, differentials

Workload
regular attendance: 45 hours
self-study: 195 hours
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3 COURSES Course: Automotive Engineering | [T-MACH-100092]

Literature
1. Mitschke, M. / Wallentowitz, H.: Dynamik der Kraftfahrzeuge, Springer Vieweg, Wiesbaden 2014

2. Pischinger, S. / Seiffert, U.: Handbuch Kraftfahrzeugtechnik, Springer Vieweg, Wiesbaden 2016

3. Gauterin, F./ Unrau, H.-J./ Gnadler, R.: Script to the lecture 'Grundlagen der Fahrzeugtechnik I', KIT, Institute of Vehicle
System Technology, Karlsruhe, annual update

Automotive Engineering |

) Lecture (V)
2113809, WS 18/19, 4 SWS, Open in study portal

Notes
In English language.

Learning Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performances, mechanics of longitudinal and lateral forces, active and
passive safety

3. Drive systems: combustion engine, hybrid and electric drive systems

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid
transmission)

5.Power transmission and distribution: drive shafts, cardon joints, differentials

Workload
regular attendance: 45 hours
self-study: 195 hours

Literature
1. Robert Bosch GmbH: Automotive Handbook, 9th edition, Wiley, Chichister 2015

2. Onori, S./ Serrao, L:/ Rizzoni, G.: Hybrid Electric Vehicles - Energy Management Strategies, Springer London, Heidelberg,
New York, Dordrecht 2016

3. Reif, K.: Brakes, Brake Control and Driver Assistance Systems - Function, Regulation and Components, Springer Vieweg,
Wiesbaden 2015

4. Gauterin, F./ GieBler, M./ Gnadler, R.: Script to the lecture 'Automotive Engineering I, KIT, Institute of Vehicle System
Technology, Karlsruhe, annual update
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3 COURSES Course: Automotive Engineering Il [T-MACH-102117]

3.20 Course: Automotive Engineering Il [T-MACH-102117]

Responsible:  Prof. Dr. Frank Gauterin
Dr.-Ing. Hans-Joachim Unrau

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version

Priifungsleistung schriftlich 4 Each summer term 1
Events
SS 2018 2114835 Automotive Engineering Il 2 SWS | Lecture (V) Unrau
SS 2018 2114855 Automotive Engineering Il 2 SWS | Lecture (V) Gieller
Exams
SS 2018 76-T-MACH-102117 | Automotive Engineering Il Prifung (PR) Unrau, Gauterin
WS 18/19 | 76-T-MACH-102117 | Automotive Engineering II Prifung (PR) Unrau, Gauterin
WS 18/19 | 76 T-MACH-102117-2 | Automotive Engineering Il Prufung (PR) Gauterin, Unrau

Competence Certificate
Written Examination

Duration: 90 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Automotive Engineering Il

) Lecture (V)
2114835, SS 2018, 2 SWS, Open in study portal

Learning Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices
2. Steering elements: Manual steering, servo steering, steer by wire

3. Brakes: Disc brake, drum brake, comparison of designs

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
1. Heiing, B. / Ersoy, M.: Fahrwerkhandbuch: Grundlagen, Fahrdynamik, Komponenten, Systeme, Mechatronik, Perspektiven,
Springer Vieweg, Wiesbaden, 2013

2. Breuer, B./ Bill, K.-H.: Bremsenhandbuch: Grundlagen - Komponenten - Systeme - Fahrdynamik, Springer Vieweg,
Wiesbaden, 2017

3. Gnadler, R. / Unrau, H.-J.: Script to the lecture 'Grundlagen der Fahrzeugtechnik II'
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3 COURSES Course: Automotive Engineering Il [T-MACH-102117]

Automotive Engineering Il
) Lecture (V)
2114855, SS 2018, 2 SWS, Open in study portal

Learning Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices
2. Steering elements: Steering elements of single vehicles and of trailers
3. Brakes: Disc brake, drum brake, retarder, comparison of the designs

Literature
Elective literature:

1. Reimpell, J.: Fahrwerktechnik: Grundlagen, Vogel Verlag, 1995
2. Burckhardt, M.: Bremsdynamik und Pkw-Bremsanlagen, Vogel Verlag, 1991
3. Gnadler, R.: Skript zur Vorlesung "Grundlagen der Fahrzeugtechnik 1"
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3 COURSES Course: Automotive Logistics [T-MACH-105165]

3.21 Course: Automotive Logistics [T-MACH-105165]

Responsible: Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each summer term 1
Events
SS 2018 2118085 Automotive Logistics 2 SWS | Lecture (V) | Furmans
Exams
SS 2018 76-T-MACH-105165 | Automotive Logistics Prifung (PR) Mittwollen, Furmans
WS 18/19 | 76-T-MACH-105165 | Automotive Logistics Prifung (PR) Furmans, Mittwollen

Competence Certificate
The assessment consists of a 60 minutes written examination (according to §4(2), 1 of the examination regulation).

Prerequisites
none

Below you will find excerpts from events related to this course:

Automotive Logistics

. Lecture (V)
2118085, SS 2018, 2 SWS, Open in study portal

Description
Media:
presentations, black board

Learning Content

Logistic questions within the automobile industry

basic model of automobile production and distribution

relation with the suppliers

Disposition and physical execution

Vehicle production in the interaction of shell, paint shop and assembly
Sequence planning

Assembly supply

vehicle distribution and linkage with selling processes

Physical execution, planning and control

Annotation
none

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
None.
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3 COURSES Course: Automotive Vision [T-MACH-105218]

3.22 Course: Automotive Vision [T-MACH-105218]

Responsible: Dr. Martin Lauer
Prof. Dr.-Ing. Christoph Stiller

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102625 - Schwerpunkt: Informationstechnik fur Logistiksysteme
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen
M-MACH-102633 - Schwerpunkt: Robotik
M-MACH-102641 - Schwerpunkt: Bahnsystemtechnik

Type Credits Recurrence Version
Prifungsleistung schriftlich 6 Each summer term 1
Events
SS 2018 2138340 Automotive Vision 3 SWS | Lecture (V) | Lauer
Exams
SS 2018 76-T-MACH-105218 | Automotive Vision Prifung (PR) Stiller, Lauer
WS 18/19 | 76-T-MACH-105218 | Automotive Vision Prifung (PR) Stiller, Lauer

Competence Certificate
Type of Examination: written exam

Duration of Examination: 60 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Automotive Vision

) Lecture (V)
2138340, SS 2018, 3 SWS, Open in study portal

Learning Content

. Driver assistance systems

. Binocular vision

. Feature point methods

. Optical flow/tracking in images
. Tracking and state estimation

. Self-localization and mapping
. Lane recognition

. Behavior recognition

ONOOOTHAWN =

Workload
120 hours

Literature
TBA

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 154


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x531E1FE700384FBAA6248D5118C6765F
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7ECB629A34CC4C4FA73FF51BE88ECB4D
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x649BC59892A24E63BF316760CCA635FB
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x531E1FE700384FBAA6248D5118C6765F

3 COURSES

Course: Basics of Technical Logistics [T-MACH-102163]

3.23 Course: Basics of Technical Logistics [T-MACH-102163]

Responsible:
Organisation:

Part of:

Dr.-Ing. Martin Mittwollen
Jan Oellerich

KIT Department of Mechanical Engineering

M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus

M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102618 - Schwerpunkt: Produktionstechnik

M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre

M-MACH-102640 - Schwerpunkt: Technische Logistik

M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik

M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik
M-MACH-102743 - Grundlagen und Methoden des Theoretischen Maschinenbaus
M-MACH-102744 - Grundlagen und Methoden der Werkstoffe und Strukturen fir Hochleistungssysteme

Type Credits Recurrence Version
Prifungsleistung schriftlich 6 Each winter term 2

Events

WS 18/19 | 2117095 Basics of Technical Logistics 4 SWS Lecture / Practice Mittwollen, Oellerich

(VO)

Exams

SS 2018 [ 76-T-MACH-102163 | Basics of Technical Logistics Prifung (PR) Mittwollen

WS 18/19 | 76-T-MACH-102163 | Basics of Technical Logistics Prifung (PR) Mittwollen

Competence Certificate
The assessment consists of a written exam (90 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulation.

Prerequisites
none

Below you will find excerpts from events related to this course:

Basics of Technical Logistics

: Lecture / Practice (VU)
2117095, WS 18/19, 4 SWS, Open in study portal
Description
Media:
supplementary sheets,presentations, blackboard
Notes
lectures and practice; practice dates: look up ILIAS
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3 COURSES Course: Basics of Technical Logistics [T-MACH-102163]

Learning Content

« effect model of conveyor machines

» elements for the change of position and orientation

* conveyor processes

* identification systems

* drives

» mechanical behaviour of conveyors

« structure and function of conveyor machines

» elements of intralogistics

» sample applications and calculations in addition to the lectures inside practical lectures

Annotation
Basics knowledge of technical mechanics is preconditioned

Workload
presence: 48h

rework: 132h

Literature
Recommendations during lessons
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3 COURSES

3.24 Course: Behaviour Generation for Vehicles [T-MACH-105367]

Responsible:  Prof. Dr.-Ing. Christoph Stiller
Dr. Moritz Werling

Course: Behaviour Generation for Vehicles [T-MACH-105367]

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik

M-MACH-102606 - Schwerpunkt:
M-MACH-102607 - Schwerpunkt:
M-MACH-102609 - Schwerpunkt:
M-MACH-102614 - Schwerpunkt:
M-MACH-102624 - Schwerpunkt:
M-MACH-102630 - Schwerpunkt:
M-MACH-102633 - Schwerpunkt:
M-MACH-102640 - Schwerpunkt:

Fahrdynamik, Fahrzeugkomfort und -akustik

Kraftfahrzeugtechnik
Kognitive Technische Systeme
Mechatronik
Informationstechnik

Mobile Arbeitsmaschinen
Robotik

Technische Logistik

Credits Recurrence Version
Prifungsleistung schriftlich 4 Each summer term
Events
SS 2018 2138336 Behaviour Generation for 2 SWS | Lecture (V) Werling, Stiller
Vehicles

Exams

SS 2018 | 76-T-MACH-105367 | Behaviour Generation for Vehicles Prifung (PR) Stiller

WS 18/19 | 76-T-MACH-105367 | Behaviour Generation for Vehicles Prifung (PR) Stiller
Competence Certificate
written examination
60 min.
Simple calculators are allowed, programmable or graphical ones are prohibited.
Prerequisites
none
Below you will find excerpts from events related to this course:

Behaviour Generation for Vehicles
Lecture (V)

2138336, SS 2018, 2 SWS, Open in study portal

Learning Content

1. Driver assistance systems
2. Driving comfort and safety
3. Vehicle dynamics

4. Path and trajectory planning
5. Path control

6. Collision avoidance

Workload
120 hours

Literature
TBA

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

157


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1A711DC057844805B4BCFF97851B9DD3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1A711DC057844805B4BCFF97851B9DD3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFD0DB437EF6848CDBD19C299F1CD1AB8
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF7386538B41045E29FF405DFD32924B9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1A711DC057844805B4BCFF97851B9DD3

3 COURSES Course: Bioelectric Signals [T-ETIT-101956]

3.25 Course: Bioelectric Signals [T-ETIT-101956]

Responsible: Dr.-Ing. Axel Loewe
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-102615 - Schwerpunkt: Medizintechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 3 Each summer term 2
Events
SS 2018 2305264 Bioelectric Signals 2 SWS | Lecture (V) | Loewe, Seemann
Exams
SS 2018 7305264 Bioelectric Signals Prifung (PR) Seemann
WS 18/19 | 7305264 Bioelectric Signals Prifung (PR) Loewe

Competence Certificate
The examination is a written examination with a duration of 90 minutes.
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3 COURSES Course: Biomechanics: design in nature and inspired by nature [T-MACH-105651]

T 3.26 Course: Biomechanics: design in nature and inspired by nature [T-
MACH-105651]

Responsible: Prof. Dr. Claus Mattheck
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

Type Credits Recurrence Version
Studienleistung 4 Each winter term 1

Events

WS 18/19 2181708 Biomechanics: Design in Nature | 3 SWS | Seminar / Practical | Mattheck
and Inspired by Nature course (S/P)

Exams

SS 2018 | 76-T-MACH-105651 | Biomechanics: design in nature and Prifung (PR) Schwarz
inspired by nature

WS 18/19 | 76-T-MACH-105651 | Biomechanics: design in nature and Prifung (PR) Mattheck
inspired by nature

Competence Certificate
Colloquium, ungraded.

Prerequisites

The number of participants is limited. Prior registration through ILIAS is necessary, In case of too many registrations, a selection
(in accordance with SPO) will take place.

Before the registration in SP 26 (ME) or SP 01 (MSMT) the participation at the seminar must be confirmed.

Below you will find excerpts from events related to this course:

Biomechanics: Design in Nature and Inspired by Nature

) Seminar / Practical course (S/P)
2181708, WS 18/19, 3 SWS, Open in study portal

Notes
22.10.2018: Biomechanics is already fully booked in WS 18/19, further registrations are not possible

The number of participants is limited.

Learning Content

* mechanics and growth laws of trees

* failure criteria and safety factors

* computer simulation of adaptive growth

* notches and damage case studies

* optimization inspired by nature

* structural shape optimization without computers
* universal shapes of nature

* fibre reinforces materials

* failure of trees, hillsides, dikes, walls and pipes

Workload
regular attendance: 30 hours
self-study: 90 hours
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3 COURSES

Course: Biomedical Measurement Techniques | [T-ETIT-106492]

3.27 Course: Biomedical Measurement Techniques | [T-ETIT-106492]

Responsible:
Organisation:

Prof. Dr. Werner Nahm
KIT Department of Electrical Engineering and Information Technology

Part of: M-MACH-102615 - Schwerpunkt: Medizintechnik
Type Credits Recurrence Version
Prifungsleistung schriftlich 3 Each winter term 1

Events

WS 18/19 | 2305269 Biomedizinische Messtechnik | 2SWS | Lecture (V) | Nahm
Exams

SS 2018 7305269 Biomedical Measurement Techniques | Prufung (PR) Nahm
WS 18/19 | 7305269 Biomedical Measurement Techniques | Prifung (PR) Nahm

Prerequisites
T-ETIT-101928 - Biomedizinische Messtechnik | darf weder begonnen noch abgeschlossen sein.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-ETIT-101928 - Biomedical Measurement Techniques | must not have been started.
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3 COURSES Course: Biomedical Measurement Techniques Il [T-ETIT-106973]

3.28 Course: Biomedical Measurement Techniques Il [T-ETIT-106973]

Responsible: Prof. Dr. Werner Nahm
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-102615 - Schwerpunkt: Medizintechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 3 Each summer term 1
Events
SS 2018 2305270 Biomedical Measurement 2 SWS | Lecture (V) Nahm
Techniques Il
Exams
SS 2018 7305270 Biomedical Measurement Techniques | Prifung (PR) Nahm
WS 18/19 | 7305270 Biomedical Measurement Techniques | Prifung (PR) Nahm
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine | [T-MACH-100966]

3.29 Course: BioMEMS - Microsystems Technologies for Life-Sciences and
Medicine | [T-MACH-100966]

Responsible: Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik
M-MACH-102647 - Schwerpunkt: Mikroaktoren und Mikrosensoren

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term 2

Events

WS 18/19 | 2141864 BioMEMS - Microsystems 2 SWS | Lecture (V) Guber
Technologies for Life-Sciences
and Medicine |

Exams

SS 2018 [ 76-T-MACH-100966 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine |

WS 18/19 | 76-T-MACH-100966 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine |

Competence Certificate
written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine |

. Lecture (V)
2141864, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Lecture script

Learning Content

Introduction into various microtechnical manufacturing methods: LIGA, Micro milling, Silicon Micromachining, Laser
Microstructuring, uEDM, Metal-Etching

Biomaterials, Sterilisation.

Examples of use in the life science sector: basic micro fluidic strucutures: micro channels, micro filters, micromixers,
micropumps, microvalves, Micro and nanotiter plates, Microanalysis systems (UTAS),

Lab-on-chip applications.

Annotation
The exam is held during the semester break. The date will be announced at the beginning of the semester.

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h
Exam preparation: 30 h
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine | [T-MACH-100966]

Literature

Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fur Ingenieure, VCH-Verlag, Weinheim, 2005
M. Madou

Fundamentals of Microfabrication

Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il [T-MACH-100967]

3.30 Course: BioMEMS - Microsystems Technologies for Life-Sciences and

Medicine Il [T-MACH-100967]

Responsible: Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 4 Each summer term 2

Events

SS 2018 2142883 BioMEMS - Microsystems 2 SWS | Lecture (V) Guber
Technologies for Life-Sciences
and Medicine Il

Exams

SS 2018 76-T-MACH-100967 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine Il

WS 18/19 | 76-T-MACH-100967 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine Il

Competence Certificate
Written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il
2142883, SS 2018, 2 SWS, Open in study portal

Description
Media:

Lecture script

Learning Content

Examples of use in Life-Sciences and biomedicine: Microfluidic Systems:
LabCD, Protein Cristallisation

Microarrys

Tissue Engineering

Cell Chip Systems

Drug Delivery Systems

Micro reaction technology

Microfluidic Cells for FTIR-Spectroscopy

Microsystem Technology for Anesthesia, Intensive Care and Infusion
Analysis Systems of Person’s Breath

Neurobionics and Neuroprosthesis

Nano Surgery

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h
Exam preparation: 30 h
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il [T-MACH-100967]

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fur Ingenieure, VCH-Verlag, Weinheim, 2005

Buess, G.: Operationslehre in der endoskopischen Chirurgie, Band | und II;
Springer-Verlag, 1994

M. Madou

Fundamentals of Microfabrication
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine 11l [T-MACH-100968]

3.31 Course: BioMEMS - Microsystems Technologies for Life-Sciences and

Medicine Ill [T-MACH-100968]

Responsible: Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 4 Each summer term 2

Events

SS 2018 2142879 BioMEMS - Microsystems 2 SWS | Lecture (V) Guber
Technologies for Life-Sciences
and Medicine Il

Exams

SS 2018 76-T-MACH-100968 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine Il

WS 18/19 | 76-T-MACH-100968 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine |l

Competence Certificate
Written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine lll
2142879, SS 2018, 2 SWS, Open in study portal

Description
Media:

Lecture script

Learning Content

Examples of use in minimally invasive therapy
Minimally invasive surgery (MIS)

Endoscopic neurosurgery

Interventional cardiology

NOTES

OP-robots and Endosystems

License of Medical Products and Quality Management

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h
Exam preparation: 30 h
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine 11l [T-MACH-100968]

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fur Ingenieure, VCH-Verlag, Weinheim, 2005

Buess, G.: Operationslehre in der endoskopischen Chirurgie, Band | und II;
Springer-Verlag, 1994

M. Madou
Fundamentals of Microfabrication
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine IV [T-MACH-106877]

3.32 Course: BioMEMS - Microsystems Technologies for Life-Sciences and
Medicine IV [T-MACH-106877]

Responsible: Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events

WS 18/19 | 2141102 BioMEMS IV - Microsystems 2 SWS Lecture (V) Guber, Ahrens, Doll,
technology for Life Sciences and Lange, Rajabi,
Medicine Finkbeiner

Exams

WS 18/19 | 76-T-MACH-106877 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine IV

Competence Certificate
Oral examination (45 Min.)

Prerequisites
none
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3 COURSES

3.33 Course: Bionic Inspired Reinforced Composites [T-MACH-106723]

Responsible:
Organisation:

Course: Bionic Inspired Reinforced Composites [T-MACH-106723]

Prof. Dr.-Ing. Dietmar Koch
KIT Department of Mechanical Engineering

Part of: M-MACH-102619 - Schwerpunkt: Technische Keramik und Pulverwerkstoffe
Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 [2126811 Bionic Inspired Reinforced 2 SWS | Lecture (V) Koch
Composites

Exams

SS 2018 76T-MACH-106723 | Bionic Inspired Reinforced Composites Prifung (PR) Koch
SS 2018 76-T-MACH-106723 | Bionic Inspired Reinforced Composites Prufung (PR)

WS 18/19 | 76-T-MACH-106723 | Bionic Inspired Reinforced Composites Prifung (PR)

Competence Certificate

oral exam
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3 COURSES Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

3.34 Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

Responsible: PD Dr. Hendrik Holscher
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2142140 Bionics for Engineers and 2 SWS | Lecture (V) Hélscher, Walheim,
Natural Scientists Greiner

Exams

SS 2018 76-T-MACH-102172 | Bionics for Engineers and Natural Prifung (PR) Holscher
Scientists

WS 18/19 | 76-T-MACH-102172 | Bionics for Engineers and Natural Prifung (PR) Hdolscher
Scientists

Competence Certificate
written or oral exam

Prerequisites
none

Below you will find excerpts from events related to this course:

Bionics for Engineers and Natural Scientists

. Lecture (V)
2142140, SS 2018, 2 SWS, Open in study portal

Description
Media:

Slides of the lectures

Learning Content

Bionics focuses on the design of technical products following the example of nature. For this purpose we have to learn from
nature and to understand its basic design rules. Therefore, the lecture focuses on the analysis of the fascinating effects used by
many plants and animals. Possible implementations into technical products are discussed in the end.

Workload
lectures 30 h

self study 30 h
preparation for examination 30 h

Literature
Werner Nachtigall: Bionik — Grundlagen und Beispiele flr Ingenieure und Naturwissenschaftler. Springer-Verlag Berlin (2002), 2.
Aufl.
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3 COURSES Course: Boosting of Combustion Engines [T-MACH-105649]

3.35 Course: Boosting of Combustion Engines [T-MACH-105649]

Responsible: Dr.-Ing. Johannes Kech
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen

Type Credits Recurrence Version
Priufungsleistung miindlich 4 Each summer term 1

Events

SS 2018 | 2134153 Boosting of Combustion Engines | 2 SWS | Block lecture (BV) | Kech
Exams

SS 2018 76-T-MACH-105649 | Boosting of Combustion Engines Prifung (PR) Koch
WS 18/19 | 76-T-MACH-105649 | Boosting of Combustion Engines Prufung (PR) Koch
Competence Certificate
oral exam, 20 min

Prerequisites

none
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3 COURSES Course: BUS-Controls [T-MACH-102150]

3.36 Course: BUS-Controls [T-MACH-102150]

Responsible:  Simon Becker
Prof. Dr.-Ing. Marcus Geimer

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 2

Events

SS 2018 | 2114092 BUS-Controls 2 SWS | Lecture (V) | Geimer, Dail}, Becker
Exams

SS 2018 | 76T-MACH-102150 | BUS-Controls Prifung (PR) Geimer

SS 2018 76-T-MACH-102150 | BUS-Controls Prifung (PR) Geimer

WS 18/19 | 76 T-MACH-102150 | BUS-Controls Prifung (PR) Geimer

WS 18/19 | 76-T-MACH-102150 | BUS-Controls Prifung (PR) Geimer

Competence Certificate
The assessment consists of an oral exam (20 min) taking place in the recess period. The exam takes place in every semester.
Re-examinations are offered at every ordinary examination date.

Prerequisites
Required for the participation in the examination is the preparation of a report during the semester. The partial service with the
code T-MACH-108889 must have been passed.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-108889 - BUS-Controls - Advance must have been passed.

Recommendation
Basic knowledge of electrical engineering is recommended. Programming skills are also helpful.

The number of participants is limited. A registration in mandatory, the details will be announced on the webpages of the Institute
of Vehicle System Technology / Institute of Mobile Machines. In case of too many applications, attendance will be granted based
on pre-qualification.

Annotation
The students will get an overview of the theoretic and practical functioning of different bus systems.

After the practical oriented lessons the students will be able to visualize the communication structure of different applications,
design basic systems and evaluate the complexity of programming of the complete system.

Hereunto the students program in the practical orientated lessons IFM-controllers using the programming environment
CoDeSys.

Content:

» Knowledge of the basics of data communication in networks
» Overview of the operating mode of current field buses

» Explicit observation of the operating mode and application areas of CAN buses
* Practical programming of an example application (hardware is provided)

Literature:

» Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Miinchen, Wien: Carl
Hanser Verlag, 2002.
» Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.
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3 COURSES Course: BUS-Controls [T-MACH-102150]

Below you will find excerpts from events related to this course:

BUS-Controls

. Lecture (V)
2114092, SS 2018, 2 SWS, Open in study portal

Learning Content

» Knowledge of the basics of data communication in networks

» Overview of the operating mode of current field buses

» Explicit observation of the operating mode and application areas of CAN buses
» Practical programming of an example application (hardware is provided)

Annotation
The course will be replenished by interesting lectures of professionals.

Workload

» regular attendance: 21 hours
« self-study: 92 hours

Literature
Elective literature:

» Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Miinchen, Wien: Carl
Hanser Verlag, 2002.
« Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.
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3 COURSES Course: BUS-Controls - Advance [T-MACH-108889]

3.37 Course: BUS-Controls - Advance [T-MACH-108889]

Responsible:  Kevin Daif}
Prof. Dr.-Ing. Marcus Geimer

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Studienleistung 0 Each summer term 1
Exams
WS 18/19 | 76-T-MACH-108889 [ BUS-Controls - Advance | Priifung (PR) | Geimer

Competence Certificate
Creation of control program

Prerequisites
none

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 174


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2192392D411143ABA09E224E8764271B

3 COURSES Course: Business Administration for Engineers and IT professionals [T-MACH-109933]

T 3.38 Course: Business Administration for Engineers and IT professionals [T-
MACH-109933]

Responsible:  Dipl.-Ing. Thomas Maier
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102613 - Schwerpunkt: Lifecycle Engineering

Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each term 1

Competence Certificate

Assessment of another type. Two presentations and six written compositions in team work. Grading: each composition 1/8 and
each presentation 1/8.

Prerequisites
None
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3 COURSES Course: Business Planning [T-WIWI-102865]

3.39 Course: Business Planning [T-WIWI-102865]

Responsible:  Prof. Dr. Orestis Terzidis
Organisation: KIT Department of Economics and Management
Part of: M-MACH-104323 - Schwerpunkt: Innovation und Entrepreneurship

Type Credits Recurrence Version
Prifungsleistung anderer Art 3 Each term 1

Events

SS 2018 2545005 Geschaftsplanung fir Grinder 2 SWS | Seminar (S) Terzidis, Henn
(Track 1)

SS 2018 | 2545006 Geschaftsplanung fur Grinder 2 SWS | Seminar (S) Terzidis, Mitarbeiter
(Track 2)

WS 18/19 | 2545005 Geschaftsplanung fir Grinder 2 SWS | Seminar (S) Terzidis, Lau, Henn
(Track 1)

WS 18/19 | 2545007 Business Planning for Founders 2 SWS | Seminar (S) Wohlfeil, Bauman,
(ENTECH) Terzidis

Exams

SS 2018 | 7900054 Business Planning Prifung (PR) Terzidis

WS 18/19 | 7900023 Business Planning for Founders Prifung (PR) Terzidis

WS 18/19 | 7900083 Business Planning Prifung (PR) Terzidis

WS 18/19 | 7900090 Geschéftsplanung fir Grinder (Track 2) Prufung (PR) Terzidis

Competence Certificate
Non exam assessment (§4 (2), 3 SPO 2007) respectively alternative exam assessments (§4(2), 3 SPO 2015).

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Geschaftsplanung fur Grunder (Track 1)

. Seminar (S)
2545005, SS 2018, 2 SWS, Open in study portal

Description

This seminar introduces basic concepts of business planning for entrepreneurs to the participants. It focusses on practical
concepts andhands-on-methods on how to turn business ideas into solid businesses (e.g. Business Modelling, Market Potential,
Planning of Ressorces, and further more) and on the creation of a realistic and viable Business Plan (with or without Venture
Capital)

Geschiftsplanung fiir Griinder (Track 1)

. Seminar (S)
2545005, WS 18/19, 2 SWS, Open in study portal

Description

This seminar introduces basic concepts of business planning for entrepreneurs to the participants. It focusses on practical
concepts andhands-on-methods on how to turn business ideas into solid businesses (e.g. Business Modelling, Market Potential,
Planning of Ressorces, and further more) and on the creation of a realistic and viable Business Plan (with or without Venture
Capital)
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3 COURSES Course: Business Planning [T-WIWI-102865]

Annotation
Please register on the seminar website.

WARNING: creditability in Seminar Module

The EnTechnon seminars are NOT accepted in the seminar module! The credit is only possible in MODULE
ENTREPRENEURSHIP. OneException is the seminar "Entrepreneurship Research".

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 177



3 COURSES Course: CAD-NX Training Course [T-MACH-102187]

3.40 Course: CAD-NX Training Course [T-MACH-102187]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102613 - Schwerpunkt: Lifecycle Engineering

Type Credits Recurrence Version
Studienleistung praktisch 2 Each term 2

Events

SS 2018 | 2123357 CAD-NX training course 3 SWS | Practical course (P) | Ovtcharova,
Mitarbeiter

WS 18/19 | 2123357 CAD-NX training course 2 SWS | Practical course (P) [ Ovtcharova,
Mitarbeiter

Exams

SS 2018 76-T-MACH-102187 | CAD-NX Training Course Prifung (PR) Ovtcharova

WS 18/19 | 76-T-MACH-102187 | CAD-NX Training Course Prifung (PR) Ovtcharova

Competence Certificate
Practical examination on CAD computer, duration: 60 min.

Prerequisites
None

Recommendation
Dealing with technical drawings is required.

Annotation
For the practical course compulsory attendance exists.

Below you will find excerpts from events related to this course:

CAD-NX training course

) Practical course (P)
2123357, SS 2018, 3 SWS, Open in study portal

Learning Content
The participant will learn the following knowledge:

Overview of the functional range

Introduction to the work environment of NX

Basics of 3D-CAD modelling

Feature-based modelling

Freeform modelling

Generation of technical drawings

Assembly modelling

Finite element method (FEM) and multi-body simulation (MBS) with NX

e o o o o o o o

Annotation
For the practical course compulsory attendance exists.

Workload
Regular attendance: 35 hours,
Self-study: 12 hours

Literature
Practical course skript
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3 COURSES Course: CAD-NX Training Course [T-MACH-102187]

CAD-NX training course

) Practical course (P)
2123357, WS 18/19, 2 SWS, Open in study portal

Learning Content
The participant will learn the following knowledge:

Overview of the functional range

Introduction to the work environment of NX

Basics of 3D-CAD modelling

Feature-based modelling

Freeform modelling

Generation of technical drawings

Assembly modelling

Finite element method (FEM) and multi-body simulation (MBS) with NX

e o o o o o o o

Annotation
For the practical course compulsory attendance exists.

Workload
Regular attendance: 35 hours,
Self-study: 12 hours

Literature
Practical course skript
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3 COURSES

Course: CAE-Workshop [T-MACH-105212]

3.41 Course: CAE-Workshop [T-MACH-105212]

Responsible:
Organisation:

Prof. Dr.-Ing. Albert Albers
KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102613 - Schwerpunkt: Lifecycle Engineering
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102642 - Schwerpunkt: Entwicklung innovativer Gerate
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik
M-MACH-102744 - Grundlagen und Methoden der Werkstoffe und Strukturen fiir Hochleistungssysteme
Type Credits Recurrence  Version
Priifungsleistung schriftlich 4 Each term 1
Events
SS 2018 [ 2147175 CAE-Workshop 3 SWS | Block (B) Albers, Mitarbeiter
WS 18/19 | 2147175 CAE-Workshop 3 SWS | Block lecture (BV) Albers, Mitarbeiter
Exams
SS 2018 76-T-MACH-105212 | CAE-Workshop Prifung (PR) Albers
WS 18/19 | 76-T-MACH-105212 | CAE-Workshop Prifung (PR) Albers

Competence Certificate
Depending on the manner in which the CAE-Workshop will be credited.
optional compulsory subject: written-practical exam, duration 60 min

optional subject: written-practical exam, duration 45 min

complementary subject as part of the major field: written-practical exam, duration 45 min

Below you will find excerpts from events related to this course:

CAE-Workshop
2147175, SS 2018, 3 SWS, Open in study portal

Learning Content

Content in the summer semester:

introduction to the finite element analysis (FEA)
stess and modal analysis of finite element models using Abaqus/CAE as a preprocessor and Abaqus solver
introduction to topology and shape optimization
creation and calculation of various optimization models with the optimization package TOSCA and the Abaqus solver

Content in the winter semester:

introduction to the finite element analysis (FEA)
stress and modal analysis of finite element models using Abaqus/CAE as a preprocessor and Abaqus solver
introduction to multi-body simulation (MBS)
preparation and running of multi-body simulation models. Coupling of the MBS and FEA to calculate hyprid multi-body

simulation problems.
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3 COURSES Course: CAE-Workshop [T-MACH-105212]

Workload
regular attendance: 31.5 h

self-study: 58 h
independent work with different software tools (supported by tutors and faculty stuff)
discussing and presenting results in small groups

Literature
The workshop script will be allocated at llias.

CAE-Workshop

) Block lecture (BV)
2147175, WS 18/19, 3 SWS, Open in study portal

Learning Content
Content in the summer semester:

introduction to the finite element analysis (FEA)

stess and modal analysis of finite element models using Abaqus/CAE as a preprocessor and Abaqus solver
introduction to topology and shape optimization

creation and calculation of various optimization models with the optimization package TOSCA and the Abaqus solver

e o o o

Content in the winter semester:

introduction to the finite element analysis (FEA)

stress and modal analysis of finite element models using Abaqus/CAE as a preprocessor and Abaqus solver
introduction to multi-body simulation (MBS)

preparation and running of multi-body simulation models. Coupling of the MBS and FEA to calculate hyprid multi-body
simulation problems.

e o o o

Workload
regular attendance: 31.5 h

self-study: 58 h
independent work with different software tools (supported by tutors and faculty stuff)
discussing and presenting results in small groups

Literature
The workshop script will be allocated at llias.
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3 COURSES Course: CATIA Advanced [T-MACH-105312]

3.42 Course: CATIA Advanced [T-MACH-105312]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102613 - Schwerpunkt: Lifecycle Engineering

Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each term 1

Events

SS 2018 | 2123380 CATIA advanced 3 SWS | Others (sonst.) Ovtcharova,
Mitarbeiter

WS 18/19 | 2123380 CATIA fur Fortgeschrittene 3 SWS | Project (PRO) Ovtcharova,
Mitarbeiter

Exams

SS 2018 | 76-T-MACH-105312 | CATIA Advanced Priifung (PR) Ovtcharova

WS 18/19 | 76-T-MACH-105312 | CATIA Advanced Prifung (PR) Ovtcharova

Competence Certificate
Assessment of another type. Design project and written documentation in team work and final presentation. Grading: Project
work 3/5, documentation 1/5 and presentation 1/5.

Prerequisites
none

Below you will find excerpts from events related to this course:

CATIA advanced

) Others (sonst.)
2123380, SS 2018, 3 SWS, Open in study portal

Learning Content

Use of advanced CAD techniques and CATIA functionalities

Management of data using the PLM system SmarTeam

Design engineering with CAD

Integration of partial solutions into the overall solution

Ensuring the reusability of CAD models through parameterization and cataloging
Validation, strength tests (FEM analysis)

Kinematic simulation with the digital mockup (DMU Kinematics)

Production with integrated CAM tool

Animations

Presentation of results at the end of the semester

e o o o o o o o o o

Annotation
For the workshop compulsory attendance exists.

Workload
regular attendance: 21 hours, self-study: 35 hours
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3 COURSES Course: Ceramic Matrix Composites [T-MACH-106722]

3.43 Course: Ceramic Matrix Composites [T-MACH-106722]

Responsible: Prof. Dr.-Ing. Dietmar Koch
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102619 - Schwerpunkt: Technische Keramik und Pulverwerkstoffe

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2126810 Ceramic Matrix Composites 2SWS | Lecture (V) | Koch
Exams
WS 18/19 | 7600023 Ceramic Matrix Composites Prifung (PR) Koch
WS 18/19 | 76-T-MACH-106722 | Ceramic Matrix Composites Prifung (PR) Koch

Competence Certificate
oral exam
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3 COURSES Course: Ceramic Processing Technology [T-MACH-102182]

3.44 Course: Ceramic Processing Technology [T-MACH-102182]

Responsible: Dr. Joachim Binder
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102619 - Schwerpunkt: Technische Keramik und Pulverwerkstoffe

Type Credits Recurrence Version
Priufungsleistung miindlich 4 Each summer term
Events
SS 2018 | 2126730 Ceramics Processing 2 SWS | Lecture (V) | Binder
Exams
SS 2018 76-T-MACH-102182 | Ceramic Processing Technology Prifung (PR)
WS 18/19 | 76-T-MACH-102182 | Ceramic Processing Technology Prufung (PR) Wagner

Competence Certificate
The assessment consists of an oral exam (approx. 20 min) taking place at the agreed date.

Auxiliary means: none
The re-examination is offered upon agreement.

Prerequisites
none

Below you will find excerpts from events related to this course:

Ceramics Processing
2126730, SS 2018, 2 SWS, Open in study portal

Learning Content

Lecture (V)

The course imparts technological basics for processing of engineering ceramics. The course is arranged in the following units:

Synthesis methods

Powder conditioning and mixing methods
Forming of ceramics

Sintering

Finishing processes

Ceramic films and multi-layer systems
Effects of processing on properties

Workload
regular attendance: 21 hours

self-study: 99 hours

Literature
W. Kollenberg: Technische Keramik, Vulkan Verlag 2010.

M. N. Rahaman: Ceramic Processing, CRC Taylor & Francis, 2007.
D.W. Richerson: Modern ceramic engineering, CRC Taylor & Francis, 2006.
A. G. King: Ceramic Technology and Processing, William Andrew, 2002.
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3 COURSES Course: CFD in Power Engineering [T-MACH-105407]

3.45 Course: CFD in Power Engineering [T-MACH-105407]

Responsible: Dr. Ivan Otic
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102608 - Schwerpunkt: Kerntechnik
M-MACH-102612 - Schwerpunkt: Modellierung und Simulation in der Energie- und Stromungstechnik
M-MACH-102643 - Schwerpunkt: Fusionstechnologie

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2130910 CFD for Power Engineering 2 SWS | Lecture (V) | Otic
Exams
SS 2018 76-T-MACH-105407 | CFD in Power Engineering Prifung (PR) Otic
WS 18/19 | 76-T-MACH-105407 | CFD in Power Engineering Prifung (PR) Otic

Competence Certificate
Oral exam, 30 min

Prerequisites
none

Below you will find excerpts from events related to this course:

CFD for Power Engineering

. Lecture (V)
2130910, SS 2018, 2 SWS, Open in study portal

Notes

This course is specified for both Bachelor and Master students, Power and Nuclear Engineering.

The course is aimed of giving the fundamental of Computational Fluid Dynamics (CFD) for energy technologies. Starting from
the basic physical phenomena equations an overview on computational methods and turbulence modeling is given.

The course consists of both, a theoretical and a numerical component.

The former will deal with the derivations and properties of the methods and models for CFD. The numerical part will make use of
a CFD-code to give a "hands on" insight into the simulation of turbulent flows. After completing the course you should be able to
establish a connection between theory and CFD modeling and simulation for energy applications.

Learning Content

The course is aimed of giving the fundamental of Computational Fluid Dynamics (CFD) for energy technologies. Starting from
the basic physical phenomena equations an overview on computational methods and turbulence modeling is given.

The course consists of both, a theoretical and a numerical component. The former will deal with the derivations and properties
of the methods and models for CFD. The numerical part will make use of open source CFD computer program OpenFOAM to
give a "hands on" insight into the simulation of turbulent flows. After completing the course you should be able to establish a
connection between theory and CFD modeling and simulation for energy applications.

Workload

» regular attendance: 20 h
« tutorials: 20 h
* self-study: 80 h

Literature
Course note packet

Project package
Ferziger, J; Peric, M.: Computational Methods for Fluid Dynamics, Springer 2002.
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3 COURSES

Course: CFD-Lab Using Open Foam [T-MACH-105313]

3.46 Course: CFD-Lab Using Open Foam [T-MACH-105313]

Responsible:
Organisation:

Dr.-Ing. Rainer Koch
KIT Department of Mechanical Engineering

Part of: M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102634 - Schwerpunkt: Stromungsmechanik
Type Credits Recurrence Version
Studienleistung 4 Each winter term 1

Events

WS 18/19 | 2169459 CFD-Lab using Open Foam 3 SwWsS | Practical course (P) | Koch
Exams

SS 2018 | 76-T-MACH-105313 [ CFD-Lab Using Open Foam Priifung (PR) Koch
WS 18/19 | 76-T-MACH-105313 [ CFD-Lab Using Open Foam Prufung (PR) Koch

Competence Certificate
Successful solution of problems

Prerequisites
none

Below you will find excerpts from events related to this course:

CFD-Lab using Open Foam

Practical course (P)

2169459, WS 18/19, 3 SWS, Open in study portal

Description
Media:

» A CD containing the course material will be handed out to the students

Learning Content

Annotation

Introduction to using Open Foam

Grid generation

Boundary conditions

Numerical errors

Discretization schemes

Turbulence models

Two phase flow - spray

Two Phase flow - Volume of Fluid method

* Number of participants is limited
* Priority for students of the lecture "Numerische Simulation reagierender Zweiphasenstrémungen" (Vorl.-Nr. 2169458)

Workload

* 5daysof8h=40h

Literature

* Documentation of Open Foam
* www.open foam.com/docs
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3 COURSES Course: Coal Fired Power Plants [T-MACH-105410]

3.47 Course: Coal Fired Power Plants [T-MACH-105410]

Responsible:  Prof. Dr.-Ing. Thomas Schulenberg
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik

Type Credits Recurrence Version
Prufungsleistung mundlich 4 Each winter term 1
Events
WS 18/19 | 2169461 Coal fired power plants 2 SWS | Lecture (V) | Schulenberg
Exams
SS 2018 76-T-MACH-105410 | Coal Fired Power Plants Prifung (PR) Schulenberg
WS 18/19 | 76-T-MACH-105410 | Coal Fired Power Plants Prufung (PR) Schulenberg

Competence Certificate
Oral examination, Duration approximately 30 Minutes

no tools or reference materials may be used during the exam

Prerequisites
none

Below you will find excerpts from events related to this course:

Coal fired power plants

) Lecture (V)
2169461, WS 18/19, 2 SWS, Open in study portal

Description
Media:

power point presentation for download from the ILIAS server

Learning Content

The lecture presents the technology of coal fired power plants, which are conventional steam turbine plants as well as advanced
combined cycle power plants with integrated coal gasification. It includes combustion systems, steam generators, a short
overview over steam turbine technologies, the cooling system and the water supply system as well as the off gas treatment.
Coal gasification will be explained with fixed bed, fluidized bed and entrained flow gasifiers. The integrated coal gasification
combined cycle includes also the raw gas purification system. In addition, a visit to a coal fired power plant will be offered.

Annotation
Recommendations: Knowledge in thermodynamics, heat and mass transfer, instrumentation and control, and turbomachines is
presumed.

Workload
regular attendance: 27 h
self-study: 93 h

Literature
Lecture notes (Vorlesungsskript) for download from the ILIAS Server

Everett B. Woodruff, Herbert B. Lammers, Thomas F. Lammers, Steam Plant Operation, 9th Edition, McGraw Hill, New York
2012
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3 COURSES Course: Cognitive Automobiles - Laboratory [T-MACH-105378]

3.48 Course: Cognitive Automobiles - Laboratory [T-MACH-105378]

Responsible: Bernd Kitt
Dr. Martin Lauer
Prof. Dr.-Ing. Christoph Stiller

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102633 - Schwerpunkt: Robotik
M-MACH-102640 - Schwerpunkt: Technische Logistik

Type Credits Recurrence Version
Priifungsleistung miindlich 6 Each summer term 1
Events
SS 2018 2138341 Cogitive Automobiles - 3SWS | Practice (PU) Stiller, Lauer, Wirges
Laboratory
Exams
SS 2018 | 76-T-MACH-105378 | Cognitive Automobiles - Laboratory Prifung (PR) Stiller
WS 18/19 | 76-T-MACH-105378 | Cognitive Automobiles - Laboratory Prifung (PR) Stiller, Lauer

Competence Certificate
oral exam

30 minutes

Prerequisites
none

Annotation
The number of participants is limited. A registration is mandatory, the details are announced on the webpages of the institute of
measurement and control systems (mrt). In case of too many interested students a subset will be selected (see website).

Below you will find excerpts from events related to this course:

Cogitive Automobiles - Laboratory

_ Practice (PU)
2138341, SS 2018, 3 SWS, Open in study portal

Learning Content

1. Lane recognition

2. Object detection

3. Vehicle lateral control

4. Vehicle longitudinal control
5. Collision avoidance

Workload
120 hours

Literature
TBA
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3 COURSES Course: Cognitive Systems [T-INFO-101356]

3.49 Course: Cognitive Systems [T-INFO-101356]

Responsible:  Prof. Dr.-Ing. Ridiger Dillmann
Prof. Dr. Alexander Waibel

Organisation:  KIT Department of Informatics
Part of: M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme

Type Credits Recurrence Version
Priifungsleistung schriftlich 6 Each summer term 1

Events

SS 2018 24572 Kognitive Systeme 4 SWS Lecture / Practice Dillmann, Waibel,

(VU) Stiiker, Nguyen

Exams

SS 2018 7500157 Cognitive Systems Prifung (PR) Dillmann, Waibel
WS 18/19 | 7500332 Cognitive Systems examination Prufung (PR) Waibel, Dillmann
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x609391F59E904968A1BF9E81398569DA
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3 COURSES Course: Combined Cycle Power Plants [T-MACH-105444]

3.50 Course: Combined Cycle Power Plants [T-MACH-105444]

Responsible:  Prof. Dr.-Ing. Thomas Schulenberg
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2170490 Combined Cycle Power Plants 2 SWS | Lecture (V) | Schulenberg
Exams
SS 2018 76-T-MACH-105444 | Combined Cycle Power Plants Prifung (PR) Schulenberg
WS 18/19 | 76-T-MACH-105444 | Combined Cycle Power Plants Prifung (PR) Schulenberg

Competence Certificate
oral exam ca. 30 min

Prerequisites
none

Recommendation
We recommend to combine the lecture with the Simulator Exercises for Combined Cycle Power Plants (T-MACH-105445).

Below you will find excerpts from events related to this course:

Combined Cycle Power Plants

: Lecture (V)
2170490, SS 2018, 2 SWS, Open in study portal

Description
Media:

Lecture with English Power Point Presentation

Learning Content

Layout of a combined cycle power plant, design and operation of gas turbines, of the heat recovery steam generator, of the
feedwater system and cooling systems. Design and operation of steam turbines, of the generator and its electrical systems.
System response to challinging grids, protection systems, water make-up and water chemistry. Design concepts of different
power plant manufacturers, innovative power plant concepts.

Annotation
Recommendations: Knowlegde in thermodynamics, heat and mass transfer, instrumentation and control, and turbomachines is
presumed.

We recommend to combine the lecture with the Simulator Exercises for Combined Cycle Power Plants (2170491)

Workload
Regular attendance: 32 hours

Self study: 88 hours

Literature
Power point slides and other lecture material will be provided.

Recommended additional literature:
C. Lechner, J. Seume, Stationare Gasturbinen, Springer Verlag, 2. Auflage 2010
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3E67603441D244D8B6A36D0B13892364
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3 COURSES Course: Combustion Diagnositics [T-MACH-105429]

3.51 Course: Combustion Diagnositics [T-MACH-105429]

Responsible: Prof. Dr. Ulrich Maas
Dr.-Ing. Robert Schiel3|

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik

Type Credits Recurrence Version
Prifungsleistung mundlich 4 Each term 1

Events

SS 2018 2167048 Combustion diagnositics 2 SWS | Lecture (V) Schiel3l
WS 18/19 | 2167048 Combustion diagnositics 2 SWS | Lecture (V) SchieRl
Exams

SS 2018 76-T-MACH-105429 | Combustion Diagnositics Prifung (PR) Maas
WS 18/19 | 76-T-MACH-105429 | Combustion Diagnositics Prifung (PR) Maas

Competence Certificate
Oral exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Combustion diagnositics

) Lecture (V)
2167048, SS 2018, 2 SWS, Open in study portal

Learning Content

Diagnostical methods: Laser induced fluorescence, Rayleigh-scattering, Raman-scattering
Chemoluminescence.

Reduced description of combustion processes and measurements.

Discussion of the potential and limits of specific strategies in different combustion systems.

Workload
Regular attendance: 22 hours

Self-study, exam preparation: 100,0 hours

Literature
Lecture notes

A.C. Eckbreth, Laser Diagnostics for Combustion Temperature and Species,
Abacus Press, 2nd ed. (1996)

W. Demtroder, Laser Spectroscopy: Basic Concepts and Instrumentation,
Springer, 3rd ed., 2003

Hollas J.M. Modern Spectroscopy, Wiley, 3rd ed., 1996
K. Kohse-Hdinghaus, J. B. Jeffries (ed.), Applied Combustion Diagnostics,
Taylor and Francis

Atkins P., Paula, J., Physical Chemistry, 8th ed., Oxford University Press,
2006

Combustion diagnositics

: Lecture (V)
2167048, WS 18/19, 2 SWS, Open in study portal
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x35D2B52A0F154528B218F1763667961B
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x35D2B52A0F154528B218F1763667961B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF336121F32074F358000CD72AF17C379

3 COURSES Course: Combustion Diagnositics [T-MACH-105429]

Learning Content

Diagnostical methods: Laser induced fluorescence, Rayleigh-scattering, Raman-scattering
Chemoluminescence.

Reduced description of combustion processes and measurements.

Discussion of the potential and limits of specific strategies in different combustion systems.

Workload
Regular attendance: 22.5 h

Self-study, exam preparation: 97.5 h

Literature
Lecture notes

A.C. Eckbreth, Laser Diagnostics for Combustion Temperature and Species,
Abacus Press, 2nd ed. (1996)

W. Demtrdder, Laser Spectroscopy: Basic Concepts and Instrumentation,
Springer, 3rd ed., 2003

Hollas J.M. Modern Spectroscopy, Wiley, 3rd ed., 1996
K. Kohse-Hdinghaus, J. B. Jeffries (ed.), Applied Combustion Diagnostics,
Taylor and Francis

Atkins P., Paula, J., Physical Chemistry, 8th ed., Oxford University Press,
2006
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3 COURSES

Course: Combustion Engines | [T-MACH-102194]

3.52 Course: Combustion Engines | [T-MACH-102194]

Responsible:

Prof. Dr. Thomas Koch

Dr.-Ing. Heiko Kubach

Organisation:

Part of:

KIT Department of Mechanical Engineering

M-MACH-102599 - Schwerpunkt: Antriebssysteme

M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type

Prifungsleistung miindlich

Recurrence

Each winter term 1

Version

Events

WS 18/19 [ 2133113

Combustion Engines |

4 SWS

Lecture / Practice
(VU)

Koch

Exams

SS 2018 | 76-T-MACH-102194

Combustion Engines |

Prifung (PR)

Koch, Kubach

WS 18/19 [ 76-T-MACH-102194

Combustion Engines |

Prifung (PR)

Kubach, Koch

Competence Certificate

oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Combustion Engines |

2133113, WS 18/19, 4 SWS, Open in study portal

Learning Content
Introduction, History, Concepts

Working Principle and Termodynamics

Characteristic Parameters
Air Path

Fuel Path

Energy Conversion

Fuels

Emissions

Exhaust Gas Aftertreatment

Workload
regular attendance: 32 hours
self-study: 88 hours
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF6BEE179F64A4031B0661D2B766885D3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1F3F4A8CBE9D441D90731CA75D1D29B2
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF6BEE179F64A4031B0661D2B766885D3

3 COURSES

Course: Combustion Engines Il [T-MACH-104609]

3.53 Course: Combustion Engines Il [T-MACH-104609]

Responsible: Dr.-Ing. Rainer Koch

Dr.-Ing. Heiko Kubach
Organisation:

KIT Department of Mechanical Engineering

Part of: M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme
Type Credits Recurrence Version
Priufungsleistung miindlich 5 Each summer term 1
Events
SS 2018 2134151 Combustion Engines |l 3 SWS | Lecture / Practice Koch
(VU)

Exams
SS 2018 [ 76-T-MACH-104609 | Combustion Engines I Prifung (PR) Koch, Kubach
WS 18/19 | 76-T-MACH-104609 | Combustion Engines Il Prifung (PR) Kubach, Koch

Competence Certificate
oral examination, duration: 25 minutes, no auxiliary means

Prerequisites
none

Recommendation
Fundamentals of Combustion Engines | helpful

Below you will find excerpts from events related to this course:

Combustion Engines Il
2134151, SS 2018, 3 SWS, Open in study portal

Learning Content
Emissions

Fuels

Drive Train Dynamics

Engine Parts

Boosting

Alternative Powertrain Concepts

Special Engine Concepts
Power Transmission
Workload

regular attendance: 31,5 hours
self-study: 90 hours
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x5A2A13B0F9AD4A43B9263A2FE9F2D0A3
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3 COURSES Course: Composite Manufacturing - Polymers, Fibers, Semi-Finished
Products, Manufacturing Technologies [T-MACH-105535]

3.54 Course: Composite Manufacturing - Polymers, Fibers, Semi-Finished
Products, Manufacturing Technologies [T-MACH-105535]

Responsible:  Prof. Dr.-Ing. Frank Henning
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102632 - Schwerpunkt: Polymerengineering
M-MACH-102641 - Schwerpunkt: Bahnsystemtechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 4 Each summer term
Events
SS 2018 [ 2114053 Composite Manufacturing — 2 SWS | Lecture (V) Henning
Polymers, Fibers, Semi-Finished
Products, Manufacturing
Technologies
Exams
SS 2018 | 76-T-MACH-105535 | Composite Manufacturing - Polymers, Prifung (PR) Henning
Fibers, Semi-Finished Products,
Manufacturing Technologies
WS 18/19 | 76-T-MACH-105535 | Composite Manufacturing - Polymers, Prifung (PR) Henning

Fibers, Semi-Finished Products,
Manufacturing Technologies

Competence Certificate
written exam 90 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Composite Manufacturing — Polymers, Fibers, Semi-Finished Products,

Manufacturing Technologies
2114053, SS 2018, 2 SWS, Open in study portal
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF5ABB4C5486243218DC94D9403CEFA8B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF5ABB4C5486243218DC94D9403CEFA8B
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC8BB32B552B14B06A2AC03078B715CB8
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3 COURSES

Learning Content
Physical connections of fiber reinforcement

Use and examples
automotive construction
transport

Energy and construction
sport and recreation

resins
thermoplastics
duromeres

mechanisms of reinforcements
glas fibers

carbon fibers

aramid fibers

natural fibers

semi-finished products - textiles
process technologies - prepregs

recycling of composites

Workload
lectures: 21h, preparation of examination: 79h
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3 COURSES

Course: Computational Dynamics [T-MACH-105349]

3.55 Course: Computational Dynamics [T-MACH-105349]

Responsible:  Prof. Dr.-Ing. Carsten Proppe

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102604 - Schwerpunkt: Computational Mechanics

M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik

M-MACH-102646 - Schwerpunkt: Angewandte Mechanik

M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik

M-MACH-104443 - Schwerpunkt: Schwingungslehre

Type Credits
Prifungsleistung miindlich

Recurrence Version
Each summer term 1

Events
SS 2018 2162246 Computational Dynamics 2 SWS | Event (Veranst.) | Proppe
Exams
SS 2018 76-T-MACH-105349 | Computational Dynamics Prifung (PR) Proppe
WS 18/19 | 76-T-MACH-105349 | Computational Dynamics Prifung (PR) Proppe

Competence Certificate
oral exam, 30 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Computational Dynamics
2162246, SS 2018, 2 SWS, Open in study portal

Learning Content

Event (Veranst.)

1. Fundamentals of elasto-kinetics (Equations of motion, principle of Hamilton and principle of Hellinger-Reissner)
2. Differential equations for the vibration of structure elements (bars, plates)
3. Numerical solutions of the equations of motion

4. Numerical algorithms
5. Stability analyses

Annotation

The course takes place every two years (in pair years).

Workload
Lectures: 20 h

Self-studies: 100 h

Literature

1. Lecture notes (in German) will be provided!
2. M. Géradin, B. Rixen: Mechanical Vibrations, Wiley, Chichester, 1997
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3 COURSES

Course: Computational Homogenization on Digital Image Data [T-MACH-109302]

T 3.56 Course: Computational Homogenization on Digital Image Data [T-
MACH-109302]

Responsible:
Organisation:

Dr. rer. nat. Matti Schneider
KIT Department of Mechanical Engineering

Part of: M-MACH-102646 - Schwerpunkt: Angewandte Mechanik
Type Credits Recurrence Expansion Version
Prifungsleistung miindlich 6 Each winter term 1 terms 1
Events
WS 18/19 | 2161123 Computational homogenization |2 SWS | Lecture (V) Schneider
on digital image data
Exams
WS 18/19 | 76-T-MACH-109302 | Computational Homogenization on Digital | Prifung (PR)
Image Data

Competence Certificate
oral exam, 30 min

Prerequisites

nein

Below you will find excerpts from events related to this course:

Computational homogenization on digital image data

2161123, WS 18/19, 2 SWS, Open in study portal

Description

Lecture (V)

Contents of the lectures "Advanced Methods in Strength of Materials" or "Mathematical Methods in Strength of Materials" are

required

Learning Content

Contents:

* basic equations for computing effective elastic material properties

* Moulinec-Suquet's FFT-based computational homogenization method
* schemes for treating highly contrasted/porous/defected media
* treating non-linear and time dependent mechanical proplems

Workload

regular attendance: 42 hours (together with tutorial No 2161124)
self-study: 138 hours

Literature

Milton, G. W.: The Theory of Composites. Springer, New York, 2002
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3 COURSES Course: Computational Intelligence [T-MACH-105314]

3.57 Course: Computational Intelligence [T-MACH-105314]

Responsible: Dr. Wilfried Jakob

Prof. Dr. Ralf Mikut
PD Dr.-Ing. Markus Reischl

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102633 - Schwerpunkt: Robotik

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term 1
Events
WS 18/19 | 2105016 Computational Intelligence 2 SWS | Lecture (V) | Mikut, Jakob, Reischl
Exams
SS 2018 76-T-MACH-105314 | Computational Intelligence Prifung (PR) Hagenmeyer
WS 18/19 | 76-T-MACH-105314 | Computational Intelligence Prufung (PR) Hagenmeyer

Competence Certificate
Written exam (Duration: 1h)

Prerequisites

none

Below you will find excerpts from events related to this course:

Computational Intelligence

i Lecture (V)
2105016, WS 18/19, 2 SWS, Open in study portal

Description

The students are able to apply the fundamental methods of computational intelligence (fuzzy logic, artificial neural networks,
evolutionary algorithms) efficiently. They know the basic mathematical foundations and are able to transfer these methods to
practical applications.

Learning Content

Terms and definitions Computational Intelligence, application fields and examples

Fuzzy logic: fuzzy sets; fuzzification and membership functions; inference: T-norms and -conorms, operators,
aggregation, activation, accumulation; defuzzification methods, structures for fuzzy control

Artificial Neural Nets: biology of neurons, Multi-Layer-Perceptrons, Radial-Basis-Function nets, Kohonen maps, training
strategies (Backpropagation, Levenberg-Marquardt)

Evolutionary Algorithms: Basic algorithm, Genetic Algorithms and Evolution Strategies, Evolutionary Algorithm GLEAM,
integration of local search strategies, memetic algorithms, application examples

Workload
regular attendance: 21 hours
self-study: 99 hours
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3 COURSES Course: Computational Intelligence [T-MACH-105314]

Literature
Lecture notes (ILIAS)

Kiendl, H.: Fuzzy Control. Methodenorientiert. Oldenbourg-Verlag, Miinchen, 1997
S. Haykin: Neural Networks: A Comprehensive Foundation. Prentice Hall, 1999

Kroll, A. Computational Intelligence: Eine Einfiihrung in Probleme, Methoden und technische Anwendungen Oldenbourg Verlag,
2013

Blume, C, Jakob, W: GLEAM - General Learning Evolutionary Algorithm and Method: ein Evolutiondrer Algorithmus und seine
Anwendungen. KIT Scientific Publishing, 2009 (PDF frei im Internet)

H.-P. Schwefel: Evolution and Optimum Seeking. New York: John Wiley, 1995
Mikut, R.: Data Mining in der Medizin und Medizintechnik. Universitatsverlag Karlsruhe; 2008 (PDF frei im Internet)
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3 COURSES Course: Computational Mechanics | [T-MACH-105351]

3.58 Course: Computational Mechanics | [T-MACH-105351]

Responsible:  Prof. Dr.-Ing. Thomas Béhlke
Dr.-Ing. Tom-Alexander Langhoff

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics
M-MACH-102646 - Schwerpunkt: Angewandte Mechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each winter term 1
Events
WS 18/19 | 2161147 Ubungen zu Rechnerunterstiitzte | 2 SWS | Practice (U) Albiez, Erdle
Mechanik |
WS 18/19 |2161250 Computational Mechanics | 2 SWS | Lecture (V) Langhoff, Béhlke
WS 18/19 | 2161312 Sprechstunde zu 2 SWS | Consultation-hour Erdle
Rechnerunterstiitzte Mechanik | (Sprechst.)
Exams
SS 2018 76-T-MACH-105351 | Computational Mechanics | Prifung (PR) Bohlke, Langhoff
WS 18/19 | 76-T-MACH-105351 | Computational Mechanics | Prufung (PR) Langhoff, Bohlke

Below you will find excerpts from events related to this course:

Computational Mechanics |

: Lecture (V)
2161250, WS 18/19, 2 SWS, Open in study portal

Learning Content

numerical solution of linear systems

basics of boundary value problems of linear elasticity

solution methods of boundary value problem of linear elasticity;
matrix displacement method

variational principles of linear elasticity
finite-element-technology for linear static problems

Workload
regular attendance: 42 hours
self-study: 138 hours

Literature

Simé, J.C.; Hughes, T.J.R.: Computational Inelasticity. Springer 1998.

Haupt, P.: Continuum Mechanics and Theory of Materials. Springer 2002.

Belytschko, T.; Liu,W.K.; Moran, B.: Nonlinear FE for Continua and Structures. JWS 2000.
W. S. Slaughter: The linearized theory of elasticity. Birkhauser, 2002.

J. Betten: Finite Elemente fur Ingenieure 2, Springer, 2004.
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3 COURSES Course: Computational Mechanics Il [T-MACH-105352]

3.59 Course: Computational Mechanics Il [T-MACH-105352]

Responsible:  Prof. Dr.-Ing. Thomas Béhlke
Dr.-Ing. Tom-Alexander Langhoff

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics
M-MACH-102646 - Schwerpunkt: Angewandte Mechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each summer term 1
Events
SS 2018 2162206 Sprechstunde zu 2 SWS [ Consultation-hour Ruck, Erdle
Rechnerunterstiitzte Mechanik Il (Sprechst.)
SS 2018 | 2162296 Computational Mechanics |l 2 SWS | Lecture (V) Bohlke, Langhoff
SS 2018 2162297 Ubungen zu 2 SWS | Practice (U) Ruck, Erdle, Bohlke
'Rechnerunterstitzte Mechanik
i
Exams
SS 2018 | 76-T-MACH-105352 | Computational Mechanics I Prifung (PR) Bohlke, Langhoff
WS 18/19 | 76-T-MACH-105352 | Computational Mechanics I Prifung (PR) Langhoff, Béhlke

Competence Certificate
oral examination

Below you will find excerpts from events related to this course:

Computational Mechanics I

i Lecture (V)
2162296, SS 2018, 2 SWS, Open in study portal

Learning Content

overview quasistatic nonlinear phenomena

numerics of nonlinear systems

foundations of nonlinear continuum mechanics

balance equations of geometrically nonlinear solid mechanics
finite elasticity

infinitesimal plasicity

linear and gemetrically nonlinear thermoelasticity

Workload
regular attendance: 42 hours
self-study: 138 hours

Literature
Simo, J.C.; Hughes, T.J.R.: Computational Inelasticity. Springer 1998.Haupt, P.: Continuum Mechanics and Theory of Materials.
Springer 2002.Belytschko, T.; Liu,W.K.; Moran, B.: Nonlinear FE for Continua and Structures. JWS 2000.
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3 COURSES Course: Computational Vehicle Dynamics [T-MACH-105350]

3.60 Course: Computational Vehicle Dynamics [T-MACH-105350]

Responsible:  Prof. Dr.-Ing. Carsten Proppe
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102641 - Schwerpunkt: Bahnsystemtechnik
M-MACH-102646 - Schwerpunkt: Angewandte Mechanik
M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2162256 Computational Vehicle Dynamics | 2 SWS | Lecture (V) | Proppe
Exams
SS 2018 76-T-MACH-105350 | Computational Vehicle Dynamics Prufung (PR) Proppe
WS 18/19 | 76-T-MACH-105350 | Computational VVehicle Dynamics Prifung (PR) Proppe

Competence Certificate
oral exam, 30 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Computational Vehicle Dynamics

: Lecture (V)
2162256, SS 2018, 2 SWS, Open in study portal
Learning Content
1. Introduction
2. Models of load bearing systems
3. Contact forces between wheels and roadway
4. Simulation of roadways
5. Vehicle models
6. Methods of calculation
7. Performance indicators
Annotation
The course takes place every two years (impair years only).
Workload
Lectures: 20 h
Self-studies: 100 h
Literature
1. K. Popp, W. Schiehlen: Fahrzeugdynamik, B. G. Teubner, Stuttgart, 1993
2. H.-P. Willumeit: Modelle und Modellierungsverfahren in der Fahrzeugdynamik, B. G. Teubner, Stuttgart, 1998
3. H. B. Pacejka: Tyre and Vehicle Dynamics. Butterworth Heinemann, Oxford, 2002
4. K. Knothe, S. Stichel: Schienenfahrzeugdynamik, Springer, Berlin, 2003
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3 COURSES Course: Computer Engineering [T-MACH-105360]

3.61 Course: Computer Engineering [T-MACH-105360]

Responsible: Dr. Hubert Keller
Dr.-Ing. Maik Lorch

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102595 - Wahlpflichtmodul Naturwissenschaften/Informatik/Elektrotechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102633 - Schwerpunkt: Robotik

Type Credits Recurrence Version
Priifungsleistung schriftlich 6 Each summer term 1
Events
SS 2018 2106002 Computer Engineering 2 SWS | Lecture (V) | Keller, Lorch
Exams
SS 2018 | 76-T-MACH-105360 | Computer Engineering Prifung (PR) Hagenmeyer
WS 18/19 | 76-T-MACH-105360 [ Computer Engineering Prifung (PR) Hagenmeyer

Competence Certificate
written exam (Duration: 2 hours)

Prerequisites
none

Below you will find excerpts from events related to this course:

Computer Engineering

: Lecture (V)
2106002, SS 2018, 2 SWS, Open in study portal

Learning Content
Introduction: definitions, basic concepts, introductory examples

Information coding on finite automata: numbers, characters, commands, examples
Algorithm design: definitions, complexity of algorithms, complexity classes P and NP, examples
Sorting algorithms: relevance, algorithms, simplifications, examples

Software quality assurance: terms and measures, errors, phases of quality assurance, constructive measures, analytical
measures, certification

Lectures are complemented by an exercice course.

Workload
regular attendance: 31,5 hours
self-study: 73,5 hours
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3 COURSES Course: Computer Engineering [T-MACH-105360]

Literature
Lecture Notes (llias)

Becker, B., Molitor, P.: Technische Informatik : eine einfiihrende Darstellung. Miinchen, Wien : Oldenbourg, 2008.
Hoffmann, D. W.: Grundlagen der Technischen Informatik. Miinchen: Hanser, 2007.

Balzert, H.: Lehrbuch Grundlagen der Informatik : Konzepte und Notationen in UML, Java und C++, Algorithmik und Software-
Technik, Anwendungen. Heidelberg, Berlin : Spektrum, Akad. Verl., 1999.

Trauboth, H.: Software-Qualitatssicherung : konstruktive und analytische MalRnahmen. Minchen, Wien : Oldenbourg, 1993.
Ada Reference Manual, ISO/IEC 8652:2012(E), Language and Standard Libraries. Springer Heidelberg

Benra, J.; Keller, H.B.; Schiedermeier, G.; Tempelmeier, T.: Synchronisation und Konsistenz in Echtzeitsystemen. Benra, J.T.
[Hrsg.] Software-Entwicklung fiir Echtzeitsysteme Berlin [u.a.] : Springer, 2009, S.49-65

Farber, G.:Prozellrechentechnik. Springer-Lehrbuch. Springer; Auflage: 3., Uberarb. Aufl. (7. September 1994)

Leitfaden Informationssicherheit, IT-Grundschutz kompakt. Bundesamt fiir Sicherheit in der Informationstechnik — BSI53133
Bonn, 2012, BSI-Bro12/311

Cooling, J.: Software Engineering for Real Time Systems. Addison-Wesley, Pearson, Harlow, 2002.
Stallings, W.: Betriebssysteme. 4. Auflage. Pearson Studium, Miinchen, 2003.
Summerville, |.: Software Engineering. Pearson Studium, Miinchen, 2007.
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3 COURSES Course: Computerized Multibody Dynamics [T-MACH-105384]

3.62 Course: Computerized Multibody Dynamics [T-MACH-105384]

Responsible:  Prof. Dr.-Ing. Wolfgang Seemann
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102633 - Schwerpunkt: Robotik
M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Exams
SS 2018 76-T-MACH-105384 | Computerized Multibody Dynamics Prifung (PR) Seemann
WS 18/19 | 76-T-MACH-105384 | Computerized Multibody Dynamics Prifung (PR) Seemann

Competence Certificate
Oral exam, 30 min.

Prerequisites
none

Recommendation
Knowledge of EM III/IV
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3 COURSES Course: Constitution and Properties of Protective Coatings [T-MACH-105150]

T 3.63 Course: Constitution and Properties of Protective Coatings [T-

MACH-105150]

Responsible: Prof. Dr. Sven Ulrich
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term

Events

WS 18/19 | 2177601 Constitution and Properties of 2 SWS | Lecture (V) Ulrich
Protective Coatings

Exams

SS 2018 | 76-T-MACH-105150 | Constitution and Properties of Protective Prifung (PR) Ulrich
Coatings

WS 18/19 | 76-T-MACH-105150 | Constitution and Properties of Protective Prifung (PR) Ulrich
Coatings

Competence Certificate
oral examination (about 30 min)

no tools or reference materials

Prerequisites
none

Below you will find excerpts from events related to this course:

Constitution and Properties of Protective Coatings
2177601, WS 18/19, 2 SWS, Open in study portal

Learning Content
introduction and overview

concepts of surface modification

coating concepts

coating materials

methods of surface modification

coating methods

characterization methods

state of the art of industrial coating of tools and components
new developments of coating technology

Workload

regular attendance: 22 hours

self-study: 98 hours

Literature
Bach, F.-W.: Modern Surface Technology, Wiley-VCH, Weinheim, 2006

Copies with figures and tables will be distributed

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

Lecture (V)

207


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1AAA8029AC574DF8BC4EA155D0A81279
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1AAA8029AC574DF8BC4EA155D0A81279
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4BD53C9C210C499AB86D197031F5C89B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4BD53C9C210C499AB86D197031F5C89B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD61E657DCD3141EF97CA6613E227ED54
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD61E657DCD3141EF97CA6613E227ED54
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1AAA8029AC574DF8BC4EA155D0A81279

3 COURSES

T 3.64 Course: Constitution and Properties of Wearresistant Materials [T-

MACH-102141]

Responsible: Prof. Dr. Sven Ulrich

Course: Constitution and Properties of Wearresistant Materials [T-MACH-102141]

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102637 - Schwerpunkt: Tribologie

Credits Recurrence

Priifungsleistung miindlich 4 Each summer term

Version

2

Events

SS 2018 [ 2194643 Constitution and Properties of 2 SWS | Lecture (V) Ulrich
Wear resistant materials

Exams

SS 2018 76-T-MACH-102141 | Constitution and Properties of Prufung (PR) Ulrich
Wearresistant Materials

WS 18/19 | 76-T-MACH-102141 | Constitution and Properties of Prifung (PR) Ulrich
Wearresistant Materials

Competence Certificate
oral examination (about 30 min)

no tools or reference materials

Prerequisites
none

Below you will find excerpts from events related to this course:

Constitution and Properties of Wear resistant materials
2194643, SS 2018, 2 SWS, Open in study portal

Learning Content
introduction

materials and wear

unalloyed and alloyed tool steels
high speed steels

stellites and hard alloys

hard materials

hard metals

ceramic tool materials
superhard materials

new developments

Workload

regular attendance: 22 hours
self-study: 98 hours
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3 COURSES Course: Constitution and Properties of Wearresistant Materials [T-MACH-102141]

Literature
Laska, R. Felsch, C.: Werkstoffkunde flr Ingenieure, Vieweg Verlag, Braunschweig, 1981

Schedler, W.: Hartmetall fir den Praktiker, VDI-Verlage, Dusseldorf, 1988
Schneider, J.: Schneidkeramik, Verlag moderne Industrie, Landsberg am Lech, 1995

Copies with figures and tables will be distributed
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3 COURSES Course: Contact Mechanics [T-MACH-105786]

3.65 Course: Contact Mechanics [T-MACH-105786]

Responsible:  Dr. Christian Greiner
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102637 - Schwerpunkt: Tribologie

Type Credits Recurrence Version
Priufungsleistung miindlich 4 Each summer term 1
Events
SS 2018 | 2181220 Contact Mechanics 2 SWS | Lecture (V) | Greiner
Exams
SS 2018 76-T-MACH-105786 | Contact Mechanics Prifung (PR)
WS 18/19 | 76-T-MACH-105786 | Contact Mechanics Prufung (PR)

Competence Certificate
oral exam ca. 30 minutes

Prerequisites
none

Recommendation
preliminary knowledge in mathematics, physics and materials science

Below you will find excerpts from events related to this course:

Contact Mechanics

: Lecture (V)
2181220, SS 2018, 2 SWS, Open in study portal

Learning Content
The course introduces contact mechanics of smooth and rough surface for non-adhesive and adhesive interfacial conditions.
There will a computer lab held in parallel to the lecture that teaches numerical approaches to contact mechanical problems.

1. Introduction: contact area and stiffness
2. Theory of the elastic half-space
3. Contact of nonadhesive spheres: Hertz theory
4. Physics and chemistry of adhesive interactions at interfaces
5. Contact of adhesive spheres: theories of Johnson-Kendall-Roberts, Derjaguin-Muller-Toporov and Maugis-Dugdale
6. Surface roughness: topography, power spectral density, structure of real surfaces, fractal surfaces as a model, metrology
7. Contact of nonadhesive rough surfaces: theories of Greenwood-Williamson, Persson, Hyun-Pei-Robbins-Molinari
8. Contact of adhesive rough surface: theories of Fuller-Tabor, Persson and recent numerical results
9. Contact of rough spheres: theory of Greenwood-Tripp and recent numerical results

10. Lateral and sliding contact: theories of Cattaneo-Mindlin, Savkoor, Persson

11. Applications of contact mechanics

Workload

regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
K. L. Johnson, Contact Mechanics (Cambridge University Press, 1985)

D. Maugis, Contact, Adhesion and Rupture of Elastic Solids (Springer-Verlag, 2000)
J. Israelachvili, Intermolecular and Surface Forces (Academic Press, 1985)
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3 COURSES

Course: Control Technology [T-MACH-105185]

3.66 Course: Control Technology [T-MACH-105185]

Responsible:
Organisation:

Christoph Génnheimer
KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102633 - Schwerpunkt: Robotik
Type Credits Recurrence Version
Priifungsleistung schriftlich 4 Each summer term 2
Events
SS2018 |2150683 Control Technology 2SWS | Lecture (V) | Génnheimer
Exams
SS 2018 | 76-T-MACH-105185 | Control Technology Prifung (PR) Fleischer
WS 18/19 | 76-T-MACH-105185 | Control Technology Prifung (PR) Fleischer
Competence Certificate
Written Exam (60 min)
Prerequisites
none
Below you will find excerpts from events related to this course:
Control Technology Lecture (V)

2150683, SS 2018, 2 SWS, Open in study portal

Description

Media:

Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Learning Content
The lecture control technology gives an integral overview of
available control components within the field of industrial production systems. The first part of the lecture deals with the
fundamentals of signal processing and with control peripherals in the form of sensors and actors which are used in production
systems for the detection and manipulation of process states. The second part handles with the function of electric control
systems in the production environment. The main focus in this chapter is laid on programmable logic controls, computerized
numerical controls and robot controls. Finally the course ends with the topic of cross-linking and decentralization with the help of

bus systems.

The lecture is very practice-oriented and illustrated with numerous examples from different branches.

The following topics will be covered:

e o o o o o o o

Annotation

None

Signal processing
Control peripherals
Programmable logic controls
Numerical controls
Controls for industrial robots
Process control systems
Field bus

Trends in the area of control technology
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3 COURSES Course: Control Technology [T-MACH-105185]

Workload
regular attendance: 21 hours
self-study: 99 hours
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3 COURSES

T 3.67 Course: Cooling of Thermally High Loaded Gas Turbine Components [T-

MACH-105414]

Course: Cooling of Thermally High Loaded Gas Turbine Components [T-MACH-105414]

Responsible:  Prof. Dr.-Ing. Hans-J6rg Bauer
Dr.-Ing. Achmed Schulz

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 | 2170463

Cooling of thermally high loaded |2 SWS
gas turbine components

Lecture (V)

Schulz

Exams

SS 2018 | 76-T-MACH-105414

Cooling of Thermally High Loaded Gas
Turbine Components

Prifung (PR)

Bauer, Schulz

WS 18/19 | 76-T-MACH-105414

Cooling of Thermally High Loaded Gas
Turbine Components

Prufung (PR)

Bauer, Schulz

Competence Certificate
oral exam, 30 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Cooling of thermally high loaded gas turbine components
2170463, SS 2018, 2 SWS, Open in study portal

Learning Content

Lecture (V)

Hot gas temperatures of modern gas turbine engines exceed the maximum tolerable material temperatures by several hundreds
of K. To ensure reliability of lifetime, complex cooling technology must be applied. Various cooling methods will be introduced in
this lesson. Specific pros and cons will be identified and new concepts for further improvement of cooling will be discussed.
Furthermore, the fundamentals of forced convection heat transfer and film cooling wil be imparted and a simplified design
process of a cooled gas turbine components will be demonstrated. Finally, experimental and numerical methods for the
characterization of heat transfer will be presented.

Workload
regular attendance: 21 h
self-study: 42 h
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3 COURSES Course: Current Topics on BioMEMS [T-MACH-102176]

3.68 Course: Current Topics on BioMEMS [T-MACH-102176]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik

Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each term 2

Events

SS 2018 |2143873 Actual topics of BioMEMS 2 SWS | Seminar (S) Guber
WS 18/19 |2143873 Actual topics of BoMEMS 2 SWS | Seminar (S) Guber
Exams

SS 2018 | 76-T-MACH-102176 | Current Topics on BioMEMS Prifung (PR) Guber
WS 18/19 | 76-T-MACH-102176 | Current Topics on BioMEMS Prifung (PR) Guber

Competence Certificate
active participation and own presentation (30 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

Actual topics of BioMEMS

i Seminar (S)
2143873, SS 2018, 2 SWS, Open in study portal

Description
Media:
Written preparations from the participants.

Workload
Active participation on the seminary and preparation of an own presentation of a topic in BioMEMS.

Lecture time: 21 h
Preparation: 40 h
Preparation of own preparation: 60 h

Actual topics of BioMEMS

. Seminar (S)
2143873, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Written preparations from the participants.

Workload
Active participation on the seminary and preparation of an own presentation of a topic in BioMEMS.

Lecture time: 21 h
Preparation: 40 h
Preparation of own preparation: 60 h
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3 COURSES Course: Data Analytics for Engineers [T-MACH-105694]

3.69 Course: Data Analytics for Engineers [T-MACH-105694]

Responsible: Nicole Ludwig
Prof. Dr. Ralf Mikut
PD Dr.-Ing. Markus Reischl

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102615 - Schwerpunkt: Medizintechnik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102633 - Schwerpunkt: Robotik

Type Credits Recurrence Version
Priifungsleistung schriftlich 5 Each summer term 2
Events
SS 2018 2106014 Datenanalyse fiir Ingenieure 3 SWS | Lecture / Practice Mikut, Reischl, Ludwig
(VO)

Exams

SS 2018 76-T-MACH-105694 | Datenanalyse flur Ingenieure Prifung (PR) Hagenmeyer

WS 18/19 | 76-T-MACH-105694 | Datenanalyse flr Ingenieure Prifung (PR) Hagenmeyer

Competence Certificate
Written exam (Duration: 1h)

Prerequisites
none

Below you will find excerpts from events related to this course:

Datenanalyse fiir Ingenieure

, Lecture / Practice (VU)
2106014, SS 2018, 3 SWS, Open in study portal

Learning Content

* Introduction and motivation

» Terms and definitions (types of multidimensional features - time series and images, problem classes)

» Scenario: Problem formulation, feature extraction, evaluation, selection and transformation, distance measures, Bayes
classifiers, Support-Vector-Machines, decision trees, clustering, regression, validation

« Biweekly computer exercises (Software practice with Gait-CAD): Data import, benchmark datasets, control of hand
prostheses, energy prediction

» 2 hours per week lectures, 1 hour per week computer training

Workload
regular attendance: 32 hours
self-study: 118 hours
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3 COURSES Course: Data Analytics for Engineers [T-MACH-105694]

Literature
Lecture notes (ILIAS)

Mikut, R.: Data Mining in der Medizin und Medizintechnik. Universitatsverlag Karlsruhe.
2008 (free PDF in the Internet)

Backhaus, K.; Erichson, B.; Plinke, W.; Weiber, R.: Multivariate Analysemethoden: Eine anwendungsorientierte Einflihrung.
Berlin u.a.: Springer. 2000

Burges, C.: A Tutorial on Support Vector Machines for Pattern Recognition. Knowledge Discovery and Data Mining 2(2) (1998),
S. 121-167

Tatsuoka, M. M.: Multivariate Analysis. Macmillan. 1988

Mikut, R.; Loose, T.; Burmeister, O.; Braun, S.; Reischl, M.: Dokumentation der MATLAB-Toolbox Gait-CAD. Techn. Ber.,
Forschungszentrum Karlsruhe GmbH. 2006 (Internet)
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3 COURSES Course: Decentrally Controlled Intralogistic Systems [T-MACH-105230]

3.70 Course: Decentrally Controlled Intralogistic Systems [T-MACH-105230]

Responsible: Prof. Dr.-Ing. Kai Furmans
Maximilian Hochstein

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102591 - Laborpraktikum

Type Credits Recurrence Version
Studienleistung 4 Each term 2
Events
WS 18/19 | 2117084 Decentrally controlled 2 SWS | Practical course (P) | Furmans, Hochstein
intralogistic systems
Exams
SS 2018 [ 76-T-MACH-105230 | Decentrally Controlled Intralogistic Systems | Prifung (PR) Furmans
WS 18/19 | 76-T-MACH-105230 | Decentrally Controlled Intralogistic Systems | Prifung (PR) Furmans

Competence Certificate
Certificate by colloquium with presentation

Prerequisites
None

Below you will find excerpts from events related to this course:

Decentrally controlled intralogistic systems
2117084, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Lego Mindstorms, PC

Learning Content

Introduction to material handling systems

Construction of a model for decentralized logistic systems
object-oriented programming with LabView
Implementation of the model with Mindstorms

Presentation of the results

Annotation
number of participants limited

participants will be selected
One course during summer semester in english

Workload
regular attendance: 10 hours
self-study: 80 hours (workplace is provided)

Literature
none
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3 COURSES Course: Design and Development of Mobile Machines [T-MACH-105311]

3.71 Course: Design and Development of Mobile Machines [T-MACH-105311]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Jan Siebert

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events

WS 18/19 | 2113079 Design and Development of 2 SWS | Lecture (V) Geimer, Siebert,
Mobile Machines Geiger

Exams

SS 2018 | 76-T-MACH-105311 | Design and Development of Mobile Prifung (PR) Geimer
Machines

WS 18/19 | 76-T-MACH-105311 | Design and Development of Mobile Prifung (PR) Geimer
Machines

Competence Certificate
The assessment consists of an oral exam (20 min) taking place in the recess period. The exam takes place in every semester.
Re-examinations are offered at every ordinary examination date.

A registration is mandatory, the details will be announced on the webpages of the Institute of Vehicle System Technology /
Institute of Mobile Machines. In case of too many applications, attendance will be granted based on pre-qualification.

The course will be replenished by interestung lectures of professionals from leading hydraulic companies.
Prerequisites

Required for the participation in the examination is the preparation of a report during the semester. The partial service with the
code T-MACH-108887 must have been passed.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-108887 - Design and Development of Mobile Machines - Advance must have been passed.

Recommendation
Knowledge in Fluid Power Systems (LV 2114093)
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3 COURSES Course: Design and Development of Mobile Machines [T-MACH-105311]

Annotation
After completion of the lecture, studens can:

» design working and travel drive train hydraulics of mobile machines and can derive characteristic key factors.

» choose and apply suitable state of the art designing methods succesfully

» analyse a mobile machines and break its structure down from a complex system to subsystems with reduced complexity
« identify and desrcibe interactions and links between subsystems of a mobile maschine

» present and document solutions of a technical problem according to R&D standards

The number of participants is limited.
Conent:

The working scenario of a mobile machine depends strongly on the machine itself. Highly specialised machines, e.g. pavers are
also as common as universal machines with a wide range of applications, e.g. hydraulic excavators. In general, all mobile
machines are required to do their intended work in an optimal way and satisfy various critera at the same time. This makes
designing mobile machines to a great and interesting challenge. Nevertheless, usually key factors can be derived for every
mobile machine, which affect all other machine parameters. During this lecture, those key factors and designing mobile
machines accordingly will be adressed. To do so, an exemplary mobile machine will be discussed and designed in the lecture an
as a semester project.

Literature:
See german recommendations

Below you will find excerpts from events related to this course:

Design and Development of Mobile Machines

i Lecture (V)
2113079, WS 18/19, 2 SWS, Open in study portal

Learning Content

Wheel loaders and excavators are highly specialized mobile machines. Their function is to detach, pick up and deposit materials
near by. Significant size for dimensioning of the machines is the content of their standard shovel. In this lecture the main steps in
dimensioning a wheel loader or excavator are beeing thought. This includes among others:

» Defining the size and dimensions,

+ the dimensioning of the drive train,

» Determining the kinematics of the equipment,
« the dimension of the working hydraulics and
» Calculations of strength

The entire design process of these machines is strongly influenced by the use of standards and guidelines (ISO/DIN-EN). Even
this aspect is dealt with.

The lecture is based on the knowledge from the fields of mechanics, strength of materials, machine elements, propulsion and
fluid technique. The lecture requires active participation and continued collaboration.

Workload

» regular attendance: 21 hours
* self-study: 99 hours

Literature
None.
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3 COURSES Course: Design and Development of Mobile Machines - Advance [T-MACH-108887]

T 3.72 Course: Design and Development of Mobile Machines - Advance [T-
MACH-108887]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Jan Siebert

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Studienleistung 0 Each term 1
Exams
WS 18/19 | 76-T-MACH-108887 | Design and Development of Mobile Prifung (PR) Geimer
Machines - Advance

Competence Certificate
Preparation of semester report

Prerequisites
none
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3 COURSES Course: Design of a jet engine combustion chamber [T-CIWVT-105780]

3.73 Course: Design of a jet engine combustion chamber [T-CIWVT-105780]

Responsible: Prof. Dr.-Ing. Nikolaos Zarzalis
Organisation:  KIT Department of Chemical and Process Engineering
Part of: M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each winter term 2
Events
WS 18/19 | 22527 Design of a jet engine combustion | SWS Project/Seminar (PJ/ | Zarzalis
chamber S)

Competence Certificate
The examination is an oral examination on lecture 22527 with a duration of 20 minutes.

Prerequisites
None
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3 COURSES Course: Design of Highly Stresses Components [T-MACH-105310]

3.74 Course: Design of Highly Stresses Components [T-MACH-105310]

Responsible: Prof. Dr.-Ing. Jarir Aktaa
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102608 - Schwerpunkt: Kerntechnik
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen
M-MACH-102643 - Schwerpunkt: Fusionstechnologie
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2181745 Design of highly stresses 2 SWS | Lecture (V) Aktaa
components
Exams
SS 2018 76-T-MACH-105310 | Design of Highly Stresses Components Prufung (PR) Aktaa
WS 18/19 | 76-T-MACH-105310 | Design of Highly Stresses Components Prifung (PR) Aktaa

Competence Certificate
oral exam

Below you will find excerpts from events related to this course:

Design of highly stresses components

; Lecture (V)
2181745, WS 18/19, 2 SWS, Open in study portal

Learning Content
Contents of the lecture:

rules of common design codes

classical models for elasto-plasticity and creep

lifetime rules for creep, fatigue and creep-fatigue interaction
unified constitutive models for thermo-elasto-viscoplasticity
continuum mechanical models for damage at high temperatures
application of advanced material models in FE-codes

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature

* R. Viswanathan, Damage Mechanisms and Life Assessment of High-Temperature Components, ASM International,
1989.
* Lemaitre, J.; Chaboche J.L.: Mechanics of Solid Materials, Cambridge University Press, Cambridge, 1990.
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3 COURSES Course: Design Project Machine Tools and Industrial Handling [T-MACH-105227]

T 3.75 Course: Design Project Machine Tools and Industrial Handling [T-
MACH-105227]

Responsible:  Prof. Dr.-Ing. Jirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 2

Events

WS 18/19 | 2149903 Design Project Machine Tools 2 SWS | Project group (Pg) Fleischer
and Industrial Handling

Exams

SS 2018 | 76-T-MACH-105227 | Design Project Machine Tools and Prifung (PR) Fleischer
Industrial Handling

WS 18/19 | 76-T-MACH-105227 | Design Project Machine Tools and Prifung (PR) Fleischer
Industrial Handling

Competence Certificate
Oral Exam (20 min)

Prerequisites
The Design Project Machine Tools an Industrial Handling can only be combined with the lecture Machine Tools and Industrial
Handling (T-MACH-102158 oder T-MACH-109055).

The number of students is limited to five.

Modeled Conditions
You have to fulfill one of 2 conditions:

1. The course T-MACH-102158 - Machine Tools and Industrial Handling must have been started.
2. The course T-MACH-109055 - Machine Tools and Industrial Handling must have been started.

Below you will find excerpts from events related to this course:

Design Project Machine Tools and Industrial Handling

i Project group (Pg)
2149903, WS 18/19, 2 SWS, Open in study portal

Description
Media:

SharePoint, Siemens NX 11.0

Notes
The dates and deadlines for the event will be published on the homepage http://www.wbk.kit.edu/studium-und-lehre.php. The
number of participants is limited to five students.
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3 COURSES Course: Design Project Machine Tools and Industrial Handling [T-MACH-105227]

Learning Content

The Design Project Machine Tools and Industrial Handling offers a practical insight into the development of machine tools. A
student team works on a current and concrete problem in the field of machine tools. This problem is introduced into the project
by an industrial partner.

First, the problem is to be translated into work packages. Following the project plan, ideas and concepts are to be developed as
to how the problem is to be solved. Based on the concepts, the validation is carried out using analytical and numerical methods.
The results of the project will be presented in a final meeting. The project is carried out by the students under the guidance of
scientific staff and in cooperation with the industrial partner. The development project offers students

« the unique opportunity to put the contents of the accompanying lecture into practice in an interdisciplinary and creative
context,

» to gain insights into a wide range of development activities relevant for their future careers,

* cooperation with an attractive industrial partner,

» work in a team with other students with competent support from scientific staff,

« first practical experience in project management.

Workload
regular attendance: 21 hours
self-study: 99 hours
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3 COURSES Course: Design Project Production Science for E-mobility (DPEM) [T-MACH-106878]

T 3.76 Course: Design Project Production Science for E-mobility (DPEM) [T-
MACH-106878]

Responsible:  Prof. Dr.-Ing. Jirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2150990 Design Project Production 2 SWS | Project group (Pg) Fleischer
Science for E-mobility (DPEM)

Exams

WS 18/19 | 76-T-MACH-106878 | Design Project Production Science for E- Prifung (PR) Fleischer
mobility (DPEM)

Competence Certificate
Oral Exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Design Project Production Science for E-mobility (DPEM)

i Project group (Pg)
2150990, SS 2018, 2 SWS, Open in study portal

Description
Media:

SharePoint, Siemens NX 9.0

Notes
The dates and deadlines for the event will be published on the homepage http://www.wbk.kit.edu/studium-und-lehre.php. The
number of participants is limited to five students.

Learning Content

The tutorial Design Project Production Science for e-mobility provides an inside view of the development of machines for the
production of battery modules and electric motors. Within the project students are enabled to design a machine, based on a
specified process by the corporate- or research partner or according to workpiece specifications. First a machining strategy is
deduced. With this strategy students are enabled to calculate the relevant technological specifications and functions. Next step
is to create concepts for the realization. In the end the solution is designed (CAD) and optimized with FEA methods. Aside a
target costing approach is executed for remaining within the specified costs.

The Project is executed by the students under the instruction and in cooperation with the corporate- or research partner.

It offers:

» an unique opportunity to implement the learned knowledge interdisciplinary and creatively
* inside views into manifold development and design work

» Co-operation with first-grade cooperate- or research partners

» work within a student team and professional support by research associates.

Annotation
The number of students is limited to five.

Workload
regular attendance: 21 hours
self-study: 99 hours
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3 COURSES Course: Design Project Production Science for E-mobility (DPEM) [T-MACH-106878]

Literature
none
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3 COURSES

3.77 Course: Design Thinking [T-WIWI-102866]

Responsible:
Organisation:

Prof. Dr. Orestis Terzidis
KIT Department of Economics and Management

Course: Design Thinking [T-WIWI-102866]

Part of: M-MACH-104323 - Schwerpunkt: Innovation und Entrepreneurship
Type Credits Recurrence Version
Prifungsleistung anderer Art 3 Each term 1

Events

SS 2018 2545008 Design Thinking (Track 1) 2 SWS | Seminar (S) Terzidis, Haller,
Jochem

WS 18/19 | 2545008 Design Thinking (Track 1) 2 SWS | Seminar (S) Tittel, Jochem, Terzidis

WS 18/19 | 2545009 Design Thinking (Track 2) 2 SWS | Seminar (S) Haller, Terzidis

Exams

SS 2018 7900053 Design Thinking (Track 1) Prifung (PR) Terzidis

WS 18/19 | 7900025 Design Thinking (Track 2) Prifung (PR) Terzidis

Competence Certificate

Alternative exam assessments (§4(2), 3 SPO).

Prerequisites

None

Recommendation

None

Annotation

The seminar content will be published on the website of the institute.
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3 COURSES

Course: Design with Plastics [T-MACH-105330]

3.78 Course: Design with Plastics [T-MACH-105330]

Responsible: Markus Liedel
Organisation:  KIT Department of Mechanical Engineering

Part

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102632 - Schwerpunkt: Polymerengineering
M-MACH-102642 - Schwerpunkt: Entwicklung innovativer Gerate

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1
Events
SS2018 |[2174571 Design with Plastics 2SWS | Lecture (V) | Liedel
Exams
SS 2018 | 76-T-MACH-105330 | Design with Plastics Prifung (PR) Liedel
WS 18/19 | 76-T-MACH-105330 | Design with Plastics Prifung (PR) Liedel

Competence Certificate
Oral exam, about 20 minutes

Prerequisites

none

Recommendation

Poly |

Below you will find excerpts from events related to this course:

Design with Plastics

Lecture (V)

2174571, SS 2018, 2 SWS, Open in study portal

Learning Content
Structure and properties of plastics materials,

Processing of plastics,

Behavior of plastics under environmental impacts,

Classic strength dimensioning,

Geometric dimensioning,

Plastic appropriate design,

Failure examples,

Joining of plastic parts,

Supporting simulation tools,

Structural foams,

Plastics Technology trends.

Workload

The workload for the lecture Design with Plastics is 120 h per semester and consists of the presence during the lecture (21 h) as
well as preparation and rework time at home (99 h).

Literature

Scriptum will be handed out during the lecture.
Recommended literature are provided in the lecture.
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3 COURSES Course: Designing with Composites [T-MACH-108721]

3.79 Course: Designing with Composites [T-MACH-108721]

Responsible:  Prof. Dr. Eckart Schnack
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102628 - Schwerpunkt: Leichtbau

Type Credits Recurrence Version
Priufungsleistung miindlich 4 Each summer term 1
Exams
WS 18/19 | 76-T-MACH-108721 | Designing with Composites | Prifung (PR) |

Competence Certificate
Oral exam, 20 minutes

Prerequisites
None

Annotation
The lecture notes are made available via ILIAS.
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3 COURSES Course: Designing with numerical methods in product development [T-MACH-108719]

T 3.80 Course: Designing with numerical methods in product development [T-

MACH-108719]

Responsible: Prof. Dr. Eckart Schnack
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 2161229 Designing with numerical 2 SWS | Lecture (V) Schnack
methods in product development
Exams
WS 18/19 | 76-T-MACH-108719 | Designing with numerical methods in Prifung (PR)
product development
Competence Certificate
Oral examination (duration: 20 min)
Prerequisites
None
Annotation
The lecture notes are made available via ILIAS.
Below you will find excerpts from events related to this course:
Designing with numerical methods in product development Lecture (V)

2161229, WS 18/19, 2 SWS, Open in study portal

Learning Content

Overview of the numeric process: finite difference methods, finite volume methods. Finite element methods. Boundary element
method (BEM). Thermodynamic processes. Flow dynamic processes. Solid dynamics. Non-linear field behaviour. These
methods are summarised at the end of the course, and a holistic concept for design processes is developed.

Workload
Contact time: 22.5 hrs; Self-study: 97.5 hrs

Literature
Lecture notes (available in the administration office, building 10.91, rm. 310)
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3 COURSES Course: Development of Oil-Hydraulic Powertrain Systems [T-MACH-105441]

3.81 Course: Development of Oil-Hydraulic Powertrain Systems [T-MACH-105441]

Responsible: Isabelle Ays
Dr.-Ing. Gerhard Geerling

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen
M-MACH-102642 - Schwerpunkt: Entwicklung innovativer Gerate

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events
WS 18/19 | 2113072 Development of Oil-Hydraulic 2 SWS | Block lecture (BV) Geerling, Ays, Becker

Powertrain Systems
Exams
SS 2018 76-T-MACH-105441 | Development of Oil-Hydraulic Powertrain Prifung (PR) Geimer

Systems
WS 18/19 | 76-T-MACH-105441 | Development of Oil-Hydraulic Powertrain Prifung (PR) Geimer

Systems

Competence Certificate
oral exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Development of Oil-Hydraulic Powertrain Systems

i Block lecture (BV)
2113072, WS 18/19, 2 SWS, Open in study portal

Learning Content

The bloc course offered by the Chair of Mobile Machines (Mobima) conveys the basics of planning and development of mobile
and industrial hydrostatic systems. The lecturer works for a market leading company producing fluid power drives and controls
and gives a deep view into the process of planning and development using real life examples. The contents of the course are:

* marketing, project planning

* hydrostatic circuits

» heat balance, hydraulic accumulators

« filtration, noise lowering

» development exercises + laboratory tutorial

Workload

» regular attendance: 19 hours
« self-study: 90 hours
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3 COURSES Course: Digital Control [T-MACH-105317]

3.82 Course: Digital Control [T-MACH-105317]

Responsible: Dr.-Ing. Michael Knoop
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik
M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre
M-MACH-102633 - Schwerpunkt: Robotik

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term 1
Events
WS 18/19 | 2137309 Digital Control 2SWS | Lecture (V) | Knoop
Exams
SS 2018 | 76-T-MACH-105317 | Digital Control Prifung (PR) Stiller
WS 18/19 | 76-T-MACH-105317 | Digital Control Prifung (PR) Stiller

Competence Certificate
written exam

60 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Digital Control

: Lecture (V)
2137309, WS 18/19, 2 SWS, Open in study portal

Learning Content

1. Introduction into digital control:

Motivation for digital implementation of controllers Structure of digital feedback control loops Sample and hold units

2. State space analysis and design:

Discretisation of continuous-time systems Discrete-time state space equations Stability - definition and criteria State feedback
design by eigenvalue assignment Pl state feedback controller Luenberger observer, separation theorem

Systems with dead-time Deadbeat design

3. Analysis and design based on z-transform: z-transform - definition and theorems Control loop description in the z domain
Stability criteria Root locus controller design Transfer of continuous-time controllers into discrete-time controllers

Workload
120 hours

Literature

» Lunze, J.: Regelungstechnik 2, 3. Auflage, Springer Verlag, Berlin Heidelberg 2005

» Unbehauen, H.: Regelungstechnik, Band 2: Zustandsregelungen, digitale und nichtlineare Regelsysteme. 8. Auflage,
Vieweg Verlag, Braunschweig 2000

» Follinger, O.: Lineare Abtastsysteme. 4. Auflage, R. Oldenbourg Verlag, Miinchen Wien 1990

» Qgata, K.: Discrete-Time Control Systems. 2nd edition, Prentice-Hall, Englewood Cliffs 1994

» Ackermann, J.: Abtastregelung, Band I, Analyse und Synthese. 3. Auflage, Springer Verlag, Berlin Heidelberg 1988
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3 COURSES Course: Digital microstructure characterization and modeling [T-MACH-108460]

T 3.83 Course: Digital microstructure characterization and modeling [T-
MACH-108460]

Responsible: Dr. rer. nat. Matti Schneider
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each summer term 1
Events
SS 2018 2162277 Digital Microstructure 4 SWS | Lecture / Practice Schneider
Characterization and Modeling (v0)
Exams
WS 18/19 | 76-T-MACH-108460 | Digital microstructure characterization and | Prifung (PR)
modeling

Competence Certificate
oral exam, 30 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Digital Microstructure Characterization and Modeling

_ Lecture / Practice (VU)
2162277, SS 2018, 4 SWS, Open in study portal

Learning Content
* homogenization theory of heterogeneous materials

* digital microstructure characterization
* virtual microstructure generation
* specifics for fiber reinforced composites

Literature

» Torquato, S.: Random Heterogeneous Materials. Springer, New York, 2002.
» Ohser, J. und Schladitz, K.: 3D images of Materials Structures. Wiley, Hoboken, 2009
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3 COURSES Course: Digitalization of Products, Services & Production [T-MACH-108491]

3.84 Course: Digitalization of Products, Services & Production [T-MACH-108491]

Organisation: KIT Department of Mechanical Engineering

Part of: M-MACH-102613 - Schwerpunkt: Lifecycle Engineering

Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each term 1

Events

SS 2018 2122310 Digitalization of Products, 2 SWS | Seminar (S) Pé&tzold
Services & Production

WS 18/19 | 2122310 Digitalization of Products, 2 SWS | Seminar (S) Patzold
Services & Production

Exams

SS 2018 76-T-MACH-108491 | Digitalization of Products, Services & Prifung (PR) Patzold
Production

WS 18/19 | 76-T-MACH-108491 | Digitalization of Products, Services & Prifung (PR) Patzold
Production

Competence Certificate
Assessment of another type. Two presentations in team work and two written compositions. Grading: each composition 1/6 and
each presentation 2/3.

Prerequisites
none

Below you will find excerpts from events related to this course:

Digitalization of Products, Services & Production

’ Seminar (S)
2122310, SS 2018, 2 SWS, Open in study portal

Learning Content

« Digitalization of products, services and production in the context of Industry 4.0 .

» Key drivers for ongoing digitalization and their impact on future product development and manufacturing.
» Methods and procedures to design the according transformation process.

« Intensive group discussions of use-case scenarios using practical examples from the industry.

Digitalization of Products, Services & Production

) Seminar (S)
2122310, WS 18/19, 2 SWS, Open in study portal

Learning Content

« Digitalization of products, services and production in the context of Industry 4.0 .

» Key drivers for ongoing digitalization and their impact on future product development and manufacturing.
» Methods and procedures to design the according transformation process.

* Intensive group discussions of use-case scenarios using practical examples from the industry.
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3 COURSES Course: Dimensioning and Optimization of Power Train System [T-MACH-105536]

T 3.85 Course: Dimensioning and Optimization of Power Train System [T-
MACH-105536]

Responsible:  Dr.-Ing. Hartmut Faust
Dr. Eckhard Kirchner

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2146208 Dimensioning and Optimization |2 SWS | Lecture (V) Faust
of Power Train System

Exams

SS 2018 76-T-MACH-105536 | Dimensioning and Optimization of Power Prifung (PR) Albers
Train System

WS 18/19 | 76-T-MACH-105536 | Dimensioning and Optimization of Power Prufung (PR) Albers
Train System

Competence Certificate
oral exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Dimensioning and Optimization of Power Train System

: Lecture (V)
2146208, SS 2018, 2 SWS, Open in study portal

Learning Content

Architectures: conventional, hybrid and electrical transmissions
The gear as system in a vehicle

Components and power flow ofsynchromesh gears

Spur gears

Synchronization

Switching systems for vehicles with manual transmission
Actuators

Comfort aspects for manual transmissions

Torque converter

10. Planetary sets

11. Power conversion in automatic transmissions

12. Continuously variable transmission systems

13. Differentials and components for power split

14. Drive train for commercial vehicles

15. Gears and electrical machines for electro mobility

CENIORWN =

Workload
regular attendance: 21 h

self-study: 99 h
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x79B33E3B934340478E8CC9677EA34565
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x79B33E3B934340478E8CC9677EA34565
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x302F9E47D8CE456B83595C6161EF61F5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x302F9E47D8CE456B83595C6161EF61F5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x594C03C3CBA84DC2AE5B21F594EDF797
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x594C03C3CBA84DC2AE5B21F594EDF797
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x79B33E3B934340478E8CC9677EA34565

3 COURSES Course: Do it! — Service-Learning for prospective mechanical engineers [T-MACH-106700]

T 3.86 Course: Do it! — Service-Learning for prospective mechanical engineers [T-

MACH-106700]

Responsible:  Prof. Dr.-Ing. Barbara Deml
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102824 - Schlisselqualifikationen

Type Credits Recurrence Version
Studienleistung 2 Each winter term 1
Events
WS 18/19 | 2109039 Do it! — Service-Learning for 2 SWS | Lecture (V) Deml
prospective mechanical engineers

Competence Certificate
Active and regular participation (compulsory attendance) in all appointments; no marking.

Prerequisites
Timely enrollment in ILIAS; limited number of participants.

Below you will find excerpts from events related to this course:

Do it! — Service-Learning for prospective mechanical engineers
2109039, WS 18/19, 2 SWS, Open in study portal

Literature
Course material will be provided in ILIAS.

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBB4C0CF6A336490D9499AE1DE59E45B7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBB4C0CF6A336490D9499AE1DE59E45B7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBB4C0CF6A336490D9499AE1DE59E45B7

3 COURSES

Course: Drive Systems and Possibilities to Increase Efficiency [T-MACH-105451]

T 3.87 Course: Drive Systems and Possibilities to Increase Efficiency [T-
MACH-105451]

Responsible:
Organisation:

Dr.-Ing. Hans-Peter Kollmeier
KIT Department of Mechanical Engineering

Part of: M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme
Type Credits Recurrence Version
Prifungsleistung miindlich 2 Each winter term 1
Events
WS 18/19 | 2133112 Drive Systems and Possibilities |1 SWS | Lecture (V) Kollmeier
to Increase Efficiency
Exams
SS 2018 [ 76-T-MACH-105451 | Drive Systems and Possibilities to Increase | Prifung (PR) Koch
Efficiency
WS 18/19 | 76-T-MACH-105451 | Drive Systems and Possibilities to Increase | Prifung (PR) Koch
Efficiency
Competence Certificate
Oral examination, time duration 30 min., no aids
Prerequisites
none
Below you will find excerpts from events related to this course:
Drive Systems and Possibilities to Increase Efficiency
Lecture (V)

2133112, WS 18/19, 1 SWS, Open in study portal

Description
Media:

Lecture with powerpoint slides

Learning Content
The students attend to propulsion systems and possibilities for increasing efficiency and get an overview about the demand of
energy of stationary and mobile propulsion systems. Furthermore they get an overview about possibilities for increasing
efficiency by the use of storage systems, systems of waste heat recovery and lightweight construction systems. There is also a
view on complete systems for increasing efficiency as combined heat and power plant and hybrid propulsion systems.

Annotation
none

Workload

Time of attendence: 11 h
self-study: 49 h (grob abschéatzen, Richtwert: 2 bis 4 mal Prasenzzeit)

Literature

Download of powerpoint slides

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE50AC0BC12B44ADB92B2C43802B4B830
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE50AC0BC12B44ADB92B2C43802B4B830
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x35734919D24746DDB8F8116FBE4CA019
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x35734919D24746DDB8F8116FBE4CA019
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x87FD78929FF04BC68FC9418A38DA60EA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x87FD78929FF04BC68FC9418A38DA60EA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE50AC0BC12B44ADB92B2C43802B4B830

3 COURSES Course: Drive Train of Mobile Machines [T-MACH-105307]

3.88 Course: Drive Train of Mobile Machines [T-MACH-105307]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Marco Wydra

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events

WS 18/19 | 2113077 Drive Train of Mobile Machines |2 SWS | Lecture (V) Geimer, Herr
WS 18/19 |2113078 Ubung zu 'Antriebsstrang 1SWS | Practice (U) Geimer, Herr

mobiler Arbeitsmaschinen'

Exams

SS 2018 76-T-MACH-105307 | Drive Train of Mobile Machines Prifung (PR) Geimer

WS 18/19 | 76-T-MACH-105307 | Drive Train of Mobile Machines Prifung (PR) Geimer

Competence Certificate
The final assessment will be an oral examination (20 min) taking place during the recess period. The examination will be offered
in ervery semester and can be repeated at any regular examination date.

Prerequisites
none

Recommendation

» General principles of mechanicals engineering
» Basic knowledge of hydraulics
* Interest in mobile machinery

Annotation
At the end of the lecture, participants can explain the structure and function of all discussed drive trains of mobile machines.
They can analyze complex gearbox schematics and synthesize simple transmission functions using rough calculations.

Content:
In this course the different drive trains of mobile machinery will be discussed. The focus of this course is:

mechanical gears
torque converter
hydrostatic drives
power split drives
electrical drives
hybrid drives
axles

terra mechanics

e o o o o o o o

Media: projector presentation
Literature: Download of lecture slides from ILIAS. Further literature recommendations during lectures.

Below you will find excerpts from events related to this course:

Drive Train of Mobile Machines

) Lecture (V)
2113077, WS 18/19, 2 SWS, Open in study portal
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x55E716BB50EC4258A98469A1E72BA806
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3BFEC7342D574D25B5605C08EC635BF0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3BFEC7342D574D25B5605C08EC635BF0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x78F1A03348F440709EA233168B84AB98
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF1ADEB25FDF94ED1BA247004746C1F72
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x55E716BB50EC4258A98469A1E72BA806

3 COURSES

Description
Media:

projector presentation

Learning Content

In this course will be discussed the different drive train of mobile machinerys. The fokus of this course is:

- improve knowledge of fundamentals
- mechanical gears

- torque converter

- hydrostatic drives

- continuous variable transmission

- eletrical drives

- hybrid drives

- axles

- terra mechanic

Workload

» regular attendance: 21 hours
* self-study: 89 hours

Literature
download of scriptum via ILIAS

Mechanical Engineering (SPO 2016)
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3 COURSES Course: Dynamics of the Automotive Drive Train [T-MACH-105226]

3.89 Course: Dynamics of the Automotive Drive Train [T-MACH-105226]

Responsible: Prof. Dr.-Ing. Alexander Fidlin
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme

M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik

M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik

M-MACH-104443 - Schwerpunkt: Schwingungslehre

Type Credits Recurrence Version
Prifungsleistung miindlich 5 Each winter term

Events
WS 18/19 | 2163111 Dynamics of the Automotive 2 SWS | Lecture (V) Fidlin

Drive Train
WS 18/19 | 2163112 Ubungen zu Dynamik des Kfz- 2 SWS | Practice (U) Fidlin, Aramendiz

Antriebsstrangs Fuentes
Exams
SS 2018 [ 76-T-MACH-105226 | Dynamics of the Automotive Drive Train Prifung (PR) Fidlin
WS 18/19 | 76-T-MACH-105226 | Dynamics of the Automotive Drive Train Prifung (PR) Fidlin

Competence Certificate
Oral examination, 30 min.

Prerequisites
none

Recommendation
Powertrain Systems Technology A: Automotive SystemsMachine DynamicsVibration Theory

Below you will find excerpts from events related to this course:

Dynamics of the Automotive Drive Train
2163111, WS 18/19, 2 SWS, Open in study portal

Learning Content

* Main components of the vehicle powertrain and their modelling

» Typical driving situations

» Problemoriented models for particular driving situations

» System analysis and optimization with respect to dynamic behavior

Workload
time of attendance: 39 h
self-study: 201 h

Literature

» Dresig H. Schwingungen mechanischer Antriebssysteme, 2. Auflage, Springer, 2006
» Pfeiffer F., Mechanical System Dynamics, Springer, 2008

Lecture (V)

» Laschet A., Simulation von Antriebssystemen:Modellbildung der Schwingungssysteme und Beispiele aus der

Antriebstechnik, Springer, 1988
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEF0C31A0F41442AFB997224DD44B2229
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEF0C31A0F41442AFB997224DD44B2229
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBCE95D2BF808425AA4EBC1A5320DC633
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBCE95D2BF808425AA4EBC1A5320DC633
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x379B04AF18CF4745A5D94BB8F4D2104E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x94E3B71D973B454C9FCC1CCB3C7A7ABD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEF0C31A0F41442AFB997224DD44B2229

3 COURSES Course: Electric Rail Vehicles [T-MACH-102121]

3.90 Course: Electric Rail Vehicles [T-MACH-102121]

Responsible:  Prof. Dr.-Ing. Peter Gratzfeld
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102641 - Schwerpunkt: Bahnsystemtechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2114346 Electric Rail Vehicles 2 SWS | Lecture (V) | Gratzfeld
Exams

SS 2018 76-T-MACH-102121 | Electrical Railway Traction Systems Prifung (PR) Gratzfeld
WS 18/19 | 76-T-MACH-102121 | Electric Rail Vehicles Priifung (PR) Gratzfeld
WS 18/19 | 76-T-MACH-102122 | Electric Rail Vehicles Prifung (PR) Gratzfeld

Competence Certificate
Oral examination

Duration: 20 minutes
No tools or reference materials may be used during the exam.

Prerequisites
none

Below you will find excerpts from events related to this course:

Electric Rail Vehicles
. Lecture (V)
2114346, SS 2018, 2 SWS, Open in study portal

Description
Media:

All slides are available for download (llias-platform).

Learning Content
History of electric traction with railway vehicles, economic impact

Vehicle dynamics: running resistance, tractive effort diagram, running cycles
Wheel-rail-contact

Electric drives: traction motors, power conversion, drives for vehicles at dc and ac lines, dieselelectric vehicles, multi system
vehicles, axle drives, transmission of tractive effort to the rails

Traction power supply: networks, substations, inductive power supply, energy management
Modern vehicle concepts for mass transit and main line

Workload
Regular attendance: 21 hours

Self-study: 21 hours
Exam and preparation: 78 hours

Literature
A bibliography is available for download (llias-platform).
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x283A13F28AE34504AA2229759CB493DF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC993CD4E7B3D4ADEAA13533F7E2A7AAD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x62BF37493CE5471E86FA53DB7C6B9044
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x345D6479B9F7483CBC57227DE00F0D32
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x283A13F28AE34504AA2229759CB493DF

3 COURSES Course: Electrical Engineering for Business Engineers, Part |l [T-ETIT-100534]

T 3.91 Course: Electrical Engineering for Business Engineers, Part Il [T-
ETIT-100534]

Responsible:  Dr. Wolfgang Menesklou
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik

Type Credits Recurrence Version
Prifungsleistung schriftlich 5 Each summer term 1

Events

SS 2018 2304224 Elektrotechnik Il fir 3 SWS | Lecture (V) Menesklou
Wirtschaftsingenieure

Exams

SS 2018 | 7304224 Electrical Engineering for Business Prifung (PR) Menesklou
Engineers, Part Il

WS 18/19 | 7304224 Electrical Engineering for Business Prifung (PR) Menesklou
Engineers, Part Il
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x30DCD602B0F944BEADE00BB1C21923BA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x30DCD602B0F944BEADE00BB1C21923BA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x114D58527A9F4AE5A90898787D569C51
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x114D58527A9F4AE5A90898787D569C51
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB6968C652BF1499B82F33817E59D50B3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB6968C652BF1499B82F33817E59D50B3

3 COURSES Course: Elements and Systems of Technical Logistics [T-MACH-102159]

3.92 Course: Elements and Systems of Technical Logistics [T-MACH-102159]

Responsible:  Georg Fischer
Dr.-Ing. Martin Mittwollen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre
M-MACH-102640 - Schwerpunkt: Technische Logistik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events

WS 18/19 | 2117096 Elements and systems of 3 SWS | Lecture / Practice Mittwollen, Fischer
Technical Logistics (v0)

Exams

SS 2018 [ 76-T-MACH-102159 | Elements and Systems of Technical Prifung (PR) Mittwollen
Logistics

WS 18/19 | 76-T-MACH-102159 | Elements and Systems of Technical Prifung (PR) Mittwollen
Logistics

Competence Certificate
The assessment consists of an oral exam (20min) taking place in the recess period according to § 4 paragraph 2 Nr. 2 of the
examination regulation.

Prerequisites
none

Recommendation
Knowledge out of Basics of Technical Logistics (T-MACH-102163) preconditioned

Below you will find excerpts from events related to this course:

Elements and systems of Technical Logistics . o
) Lecture / Practice (VU)
2117096, WS 18/19, 3 SWS, Open in study portal

Learning Content
» material flow systems and their (conveying) technical components
» mechanical behaviour of conveyors;

« structure and function of conveyor machines; elements of intralogistics (belt conveyor, racks, automatic guided vehicles,
fan-in, bifurcation, and etc.)

» sample applications and calculations in addition to the lectures inside practical lectures

Annotation
Knowledge out of Basics of Technical Logistics preconditioned

Workload
presence: 36h

rework: 84h

Literature
recommendations during lectures

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 243


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75896D3F841148158B99E60D320C9E71
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75896D3F841148158B99E60D320C9E71
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1D3D3AC60BF84B84AB7A8E7B40B85AB6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1D3D3AC60BF84B84AB7A8E7B40B85AB6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x149AC46AAEDF42209F01C2CE42A0D559
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x149AC46AAEDF42209F01C2CE42A0D559
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75896D3F841148158B99E60D320C9E71

3 COURSES Course: Elements and Systems of Technical Logistics - Project [T-MACH-108946]

T 3.93 Course: Elements and Systems of Technical Logistics - Project [T-
MACH-108946]

Responsible:  Georg Fischer
Dr.-Ing. Martin Mittwollen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre
M-MACH-102640 - Schwerpunkt: Technische Logistik

Type Credits Recurrence Version
Priifungsleistung anderer Art 2 Each winter term 1
Events
WS 18/19 | 2117097 Elements and systems of SWS Project (PRO) Mittwollen, Fischer
Technical Logistics - project
Exams
WS 18/19 | 76-T-MACH-108946 | Elements and Systems of Technical Prifung (PR) Mittwollen
Logistics - Project

Competence Certificate
Presentation of performed project and defense (30min) according to $4 (2), No. 3 of the examination regulation

Prerequisites
T-MACH-102159 (Elements and Systems of Technical Logistics) must have been started

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-102159 - Elements and Systems of Technical Logistics must have been started.

Recommendation
Knowledge out of Basics of Technical Logistics (T-MACH-102163) preconditioned

Below you will find excerpts from events related to this course:

Elements and systems of Technical Logistics - project

. Project (PRO)
2117097, WS 18/19, SWS, Open in study portal

Description
Media:

supplementary sheets,presentations, blackboard

Learning Content

mechanical behaviour of conveyors;

structure and function of conveyor machines;

elements of intralogistics (belt conveyor, racks, automatic guided vehicles, fan-in, bifurcation, and etc.)
sample applications and calculations in addition to the lectures inside practical lectures

Self manufacturing of a project report to recesses the topic.

Annotation
Knowledge out of Basics of Technical Logistics (LV 2117095) preconditioned
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x17248106A0E444F8B4ED4FCAB4F83AFD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x17248106A0E444F8B4ED4FCAB4F83AFD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x36D70E9EA2D840BC87D5BADE2E72AE74
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x36D70E9EA2D840BC87D5BADE2E72AE74
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x17248106A0E444F8B4ED4FCAB4F83AFD

3 COURSES Course: Energy and Indoor Climate Concepts [T-ARCH-107406]

3.94 Course: Energy and Indoor Climate Concepts [T-ARCH-107406]

Responsible: Prof. Andreas Wagner
Organisation:  KIT Department of Architecture
Part of: M-MACH-102648 - Schwerpunkt: Gebaudeenergietechnik

Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each summer term 1
Events
SS 2018 1720970 Energy and Indoor Climate 3 SWS | Lecture (V) Wagner
Concepts
Exams
SS 2018 7000764 Energy and Indoor Climate Concepts | Prifung (PR) | Wagner
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xAC6EACE536784D14A371BA99877A0BF0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xAC6EACE536784D14A371BA99877A0BF0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1A053195A8E9446CBAFF3B1CE04BF2A4

3 COURSES

Course: Energy Conversion and Increased Efficiency in Internal Combustion Engines [T-MACH-105564]

3.95 Course: Energy Conversion and Increased Efficiency in Internal Combustion
Engines [T-MACH-105564]

Responsible: Prof. Dr. Thomas Koch

Dr.-Ing. Heiko Kubach

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2133121 Energy Conversion and 2 SWS | Lecture (V) Koch
Increased Efficiency in Internal
Combustion Engines
Exams
SS 2018 76-T-MACH-105564 | Energy Conversion and Increased Prufung (PR) Koch, Kubach
Efficiency in Internal Combustion Engines
WS 18/19 | 76-T-MACH-105564 | Energy Conversion and Increased Prifung (PR) Koch

Efficiency in Internal Combustion Engines

Competence Certificate
oral exam, 25 minutes, no auxillary means

Prerequisites

none

Below you will find excerpts from events related to this course:

Energy Conversion and Increased Efficiency in Internal Combustion Engines

; Lecture (V)
2133121, WS 18/19, 2 SWS, Open in study portal
Learning Content
1. Introduction
2. Thermodynamics of combustion engines
3. Fundamentals
4. gas exchange
5. Flow field
6. Wall heat losses
7. Combustion in gasoline engines
8. APR und DVA
9. Combustion in Diesel engines
10. Emissions
11. Waste heat recovery
12. Measures to increase efficiency
Workload
regular attendance: 24 hours, self-study: 96 hours
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3 COURSES Course: Energy demand of buildings — fundamentals and applications,
with building simulation exercises [T-MACH-105715]

3.96 Course: Energy demand of buildings — fundamentals and applications, with
building simulation exercises [T-MACH-105715]

Responsible: Dr. Ferdinand Schmidt
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102648 - Schwerpunkt: Gebaudeenergietechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each summer term 1
Events
SS 2018 2158203 Energy demand of buildings — 4 SWS | Lecture / Practice Schmidt
fundamentals and applications, (v0)
with building simulation
exercises
Exams
SS 2018 76-T-MACH-105715 | Energy demand of buildings — Prufung (PR) Gabi
fundamentals and applications, with
building simulation exercises
WS 18/19 | 76-T-MACH-105715 | Energy demand of buildings — Prufung (PR) Gabi
fundamentals and applications, with
building simulation exercises

Competence Certificate
oral exam, 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy demand of buildings — fundamentals and applications, with
building simulation exercises Lecture / Practice (VOU)
2158203, SS 2018, 4 SWS, Open in study portal

Learning Content

Selected topics of building physics regarding energy demand of buildings for heating and cooling
Occupants' comfort in buildings

Ventilation demand and ventilation concepts

The passive house concept

Passive use of solar energy in buildings

Passive systems / concepts for cooling of buildings

Exergetic evaluation of building systems

Heat transfer systems to rooms for heating and cooling, "low-ex" systems

Numerical methods in building simulation

Generation of load series, simulation of technical building equipment

e o o o o o o o o o

Literature
same as in German, no English version of book by Pehnt (ed.) available)
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3 COURSES Course: Energy Efficient Intralogistic Systems [T-MACH-105151]

3.97 Course: Energy Efficient Intralogistic Systems [T-MACH-105151]

Responsible: Dr.-Ing. Meike Braun
Dr.-Ing. Frank Schénung

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen
M-MACH-102640 - Schwerpunkt: Technische Logistik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2117500 Energy efficient intralogistic 2 SWS | Lecture (V) Braun, Schénung
systems

Exams

SS 2018 76-T-MACH-105151 | Energy Efficient Intralogistic Systems Prifung (PR) Braun

WS 18/19 | 76-T-MACH-105151 | Energy Efficient Intralogistic Systems Prifung (PR) Braun

Competence Certificate
Oral, 30 min. examination dates after the end of each lesson period.

Prerequisites
none

Recommendation
The content of course “Basics of Technical Logistics” should be known.

Annotation
Visit the IFL homepage of the course for the course dates and/or possible limitations of course participation.

Below you will find excerpts from events related to this course:

Energy efficient intralogistic systems

. Lecture (V)
2117500, WS 18/19, 2 SWS, Open in study portal

Description
Media:
presentations, black board

Notes
The content of course “Basics of Technical Logistics” should be knownn.

Learning Content
The main focuses of the course are:

green supply chain

processes in Intralogistic systems

evaluation of energy consumption of conveyors

modeling of conveying systems

methods for energy savings

approaches for energy efficiency increasing of continuous and discontinuous conveyors
dimensioning energy efficient drives

new approaches for resource efficient conveying systems.

e o o o o o o o
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3 COURSES Course: Energy Efficient Intralogistic Systems [T-MACH-105151]

Annotation
Visit the IFL homepage of the course for the course dates and/or possible limitations of course participation

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
None.
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3 COURSES Course: Energy Market Engineering [T-WIWI-107501]

3.98 Course: Energy Market Engineering [T-WIWI-107501]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation: KIT Department of Economics and Management
Part of: M-MACH-104323 - Schwerpunkt: Innovation und Entrepreneurship

Type Credits Recurrence Version
Priifungsleistung schriftlich 4,5 Each summer term 1
Events
SS 2018 2540464 Energy Market Engineering 2 SWS | Lecture (V) Weinhardt, Staudt
SS 2018 | 2540465 Ubung zu Energy Market 1SWS | Practice (U) Staudt, Mengelkamp
Engineering
Exams
SS 2018 | 7900209 Energy Market Engineering Prifung (PR) Weinhardt
SS 2018 79852 Energy Market Engineering Prifung (PR) Weinhardt
WS 18/19 | 7901171 Energy Market Engineering Prifung (PR) Weinhardt

Competence Certificate

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulations). By successful
completion of the exercises (§4 (2), 3 SPO 2007 respectively §4 (3) SPO 2015) a bonus can be obtained. If the grade of the
written exam is at least 4.0 and at most 1.3, the bonus will improve it by one grade level (i.e. by 0.3 or 0.4).

Prerequisites
None

Recommendation
None

Annotation
Former course title until summer term 2017: T-WIWI-102794 "eEnergy: Markets, Services, Systems".

The lecture has also been added in the 1IP Module Basics of Liberalised Energy Markets.

Below you will find excerpts from events related to this course:

Energy Market Engineering

. Lecture (V)
2540464, SS 2018, 2 SWS, Open in study portal

Learning Content

This lecture discusses different design options for electricity markets. We will focus on different approaches of nodal and zonal
pricing as well as single price mechanisms and capacity markets. After a short recap of German and European market designs,
the different design options will be discussed scientifically and with the help of examples. Furthermore, we will evaluate
alternative market design options like microgrids. Besides the fundamental functioning of those markets, we will introduce and
discuss methodological knowledge to evaluate market design options.

Annotation
The lecture has also been added in the IIP Module Basics of Liberalised Energy Markets.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature

* Erdmann G, Zweifel P. Energieékonomik, Theorie und Anwendungen. Berlin Heidelberg: Springer; 2007.

« Grimm V, Ockenfels A, Zoettl G. Strommarktdesign: Zur Ausgestaltung der Auktionsregeln an der EEX *. Zeitschrift fiir
Energiewirtschaft. 2008:147-161.

« Stoft S. Power System Economics: Designing Markets for Electricity. |EEE; 2002.,

» Strébele W, Pfaffenberger W, Heuterkes M. Energiewirtschaft: Einfiihrung in Theorie und Politik. 2nd ed. Miinchen:
Oldenbourg Verlag; 2010:349.
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3 COURSES Course: Energy Storage and Network Integration [T-MACH-105952]

3.99 Course: Energy Storage and Network Integration [T-MACH-105952]

Responsible: Dr.-Ing. Wadim Jager
Prof. Dr. Robert Stieglitz

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102648 - Schwerpunkt: Gebaudeenergietechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2189487 Energiespeicher und 2 SWS | Lecture (V) Jéager, Stieglitz
Netzintegration

Exams

SS 2018 | 76-T-MACH-105952 | Energiespeicher und Netzintegration Prifung (PR) Stieglitz

WS 18/19 | 76-T-MACH-105952 | Energiespeicher und Netzintegration Prifung (PR) Stieglitz

Competence Certificate
oral exam, about 30 minutes

Prerequisites
The courses T-MACH-105952 Energiespeicher und Netzintegration and T-ETIT-104644 - Energy Storage and Network
Integration can not be combined.

Below you will find excerpts from events related to this course:

Energiespeicher und Netzintegration

. Lecture (V)
2189487, WS 18/19, 2 SWS, Open in study portal

Learning Content
The lecture provides an overview of the different storage types and their fundamental integration into the power supply grid.

Thereby, within the scope of this lecture, the necessity and the motivation for converting and storing energy will be given.
Starting from the definition of fundamental terms different physical and chemical storage types along with their theoretical and
practical basis are described. In particular, the decoupling of energy production and energy consumption, and the provision of
different energy scales (time, power, density) will be discussed. Furthermore, the challenge of energy transport and re-
integration into the different grid types is considered.
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3 COURSES Course: Energy Systems |I: Renewable Energy [T-MACH-105408]

3.100 Course: Energy Systems |I: Renewable Energy [T-MACH-105408]

Responsible: Dr. Ron Dagan
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102643 - Schwerpunkt: Fusionstechnologie
M-MACH-102648 - Schwerpunkt: Gebaudeenergietechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each winter term 1
Events
WS 18/19 | 2129901 Energy Systems | - Renewable |3 SWS | Lecture (V) Dagan
Energy

Exams

SS 2018 [ 76-T-MACH-105408 | Energy Systems |: Renewable Energy Prifung (PR) Stieglitz, Dagan
WS 18/19 | 76-T-MACH-105408 | Energy Systems |: Renewable Energy Prifung (PR) Dagan

Competence Certificate
oral exam, 1/2 hour

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy Systems | - Renewable Energy

. Lecture (V)
2129901, WS 18/19, 3 SWS, Open in study portal

Learning Content
The course deals with fundamental aspects of renewable energies.

1. The first part deals with the basic concepts of absorbing solar beans, in an efficient manner accounting for the
minimization of heat losses. In this context, selective topics on Thermodynamics as well as fluid dynamics are
introduced. In the second part few applications are discussed and optimizations techniques of solar collectors
construction and their heat transfer are presented.

2. The use of solar energy as a source for heat generation is followed by the idea of electricity generation. Introductive
aspects of Photovoltaic technologies are illuminated.

3. The last part presents additional regenerative energy sources such as wind and geothermal energy.

Workload
regular attendance: 34 hours
self-study: 146 hours
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3 COURSES Course: Energy systems Il: Reactor Physics [T-MACH-105550]

3.101 Course: Energy systems ll: Reactor Physics [T-MACH-105550]

Responsible: Dr. Aurelian Florin Badea
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102608 - Schwerpunkt: Kerntechnik

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2130929 Energy systems Il: Reactor 2 SWS | Lecture (V) Badea
Physics
Exams
SS 2018 76-T-MACH-105550 | Energy Systems II: Reactor Physics Prifung (PR) Badea
WS 18/19 | 76-T-MACH-105550 | Energy Systems II: Reactor Physics Prufung (PR) Badea

Competence Certificate
oral exam, 20 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy systems Il: Reactor Physics
2130929, SS 2018, 2 SWS, Open in study portal

Learning Content
nuclear fission & fusion,

radioactive decay, neutron excess, fission, fast and
thermal neutrons, fissile and fertile nuclei,

neutron flux, cross section, reaction rate, mean free path,
chain reaction, critical size, moderation,

reactor dynamics,

transport- and diffusion-equation for the neutron flux distribution,
power distributions in reactor,

one-group and two-group theories,
light-water reactors,

reactor safety,

design of nuclear reactors,
breeding processes,

nuclear power systems of generation IV
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3 COURSES Course: Engine Laboratory [T-MACH-105337]

3.102 Course: Engine Laboratory [T-MACH-105337]

Responsible: Dr.-Ing. Uwe Wagner
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102591 - Laborpraktikum
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Studienleistung 4 Each summer term 1
Events
SS 2018 | 2134001 Engine Laboratory 2 SWS | Practical course (P) | Wagner
Exams
SS 2018 76-T-MACH-105337 | Engine Laboratory Prifung (PR) Koch
WS 18/19 | 76-T-MACH-105337 | Engine Laboratory Prufung (PR) Koch

Competence Certificate
written documentation of every experiment, certificate of successful attendance, no grading

Prerequisites
none

Below you will find excerpts from events related to this course:

Engine Laboratory

) Practical course (P)
2134001, SS 2018, 2 SWS, Open in study portal

Learning Content
5 engine experiments in up-to-date development projects

Workload
regular attendance: 40 hours
self-study: 80 hours

Literature
Description of experiments
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3 COURSES Course: Engine Measurement Techniques [T-MACH-105169]

3.103 Course: Engine Measurement Techniques [T-MACH-105169]

Responsible:  Dr.-Ing. S6ren Bernhardt
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2134137 Engine measurement techniques | 2 SWS | Lecture (V) | Bernhardt
Exams
SS 2018 [ 76-T-MACH-105169 | Engine Measurement Techniques Prifung (PR) Koch
WS 18/19 | 76-T-MACH-105169 | Engine Measurement Techniques Prifung (PR) Koch

Competence Certificate
oral examination, Duration: 0,5 hours, no auxiliary means

Prerequisites
none

Recommendation
T-MACH-102194 Combustion Engines |

Below you will find excerpts from events related to this course:

Engine measurement techniques

' Lecture (V)
2134137, SS 2018, 2 SWS, Open in study portal

Learning Content
Students get to know state-of-the-art measurement techniques for combustion engines. In particular basic techniques for
measuring engine operating parameters such as torque, speed, power and temperature.

Possible measurement errors and abberations are discussed.

Furthermore techniques for measuring exhaust emissions, air/fuel ratio, fuel consumption as well as pressure indication for
thermodynamic analysis are covered.

Workload
regular attendance: 21 hours
self-study: 100 hours

Literature

1. Grohe, H.:Messen an Verbrennungsmotoren

2. Bosch: Handbuch Kraftfahrzeugtechnik

3. Veroffentlichungen von Firmen aus der Meftechnik
4. Hoffmann, Handbuch der MeRtechnik

5. Klingenberg, Automobil-Mef3technik, Band C
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3 COURSES Course: Engineer's Field of Work [T-MACH-105721]

3.104 Course: Engineer's Field of Work [T-MACH-105721]

Responsible: Prof. Dr. Martin Doppelbauer
Prof. Dr.-Ing. Peter Gratzfeld

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102824 - Schlusselqualifikationen

Type Credits Recurrence Version
Studienleistung schriftlich 2 Each summer term 2
Events
SS 2018 2114917 Engineer's Field of Work 2 SWS | Lecture (V) Gratzfeld,
Doppelbauer
Exams
SS 2018 76-T-MACH-105721 | Engineer's Field of Work Prifung (PR) Gratzfeld,
Doppelbauer
WS 18/19 | 76-T-MACH-105721 | Engineer's Field of Work Prifung (PR) Gratzfeld,
Doppelbauer
Competence Certificate
written test
Duration: 30 minutes
result: passed / not passed
No tools or reference materials may be used during the exam.
Prerequisites
none
Below you will find excerpts from events related to this course:
Engineer’'s Field of Work Lecture (V)

2114917, SS 2018, 2 SWS, Open in study portal
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3 COURSES Course: Engineer's Field of Work [T-MACH-105721]

Learning Content

AFI1: Organization of Companies (Peter Gratzfeld)

organizational structure, organizational units, managerial structure, organization charts, project organization, relation between
superior and staff, board of managing directors, management of the company, supervisory board, advisory board

AFI 2: Project Management (Peter Gratzfeld)
definition of project, project manager, project team, primary processes, supporting processes

AFI3: Personnel Development (Martin Doppelbauer)

applications, trainee programs, management career, professional career, career paths in companies, individual career planning,
tasks of HR, manpower requirements planning, training, training-on-the-job, tools for human resource management, annual
personnel talk, objective agreement

AFl4: Scheduling (Peter Gratzfeld)

Methods for detailed scheduling, network plans, critical path, Gantt-diagram, milestones

AFIl5a/b: Development Processes (Martin Doppelbauer)
research, advance development, series development, product marketing, V-model, SPALTEN-model, technical specifications,
requirement specifications, clarification, concept, draft, elaboration, validation, verification, documentation, FMEA

AFI16: Standards and Laws (Martin Doppelbauer)
importance of standards, German and international standardization systems, committees, certification

AFI7: Commercial Law (Martin Doppelbauer)
health protection, safety at work, environment protection, product liability, patents

AFI8: Calculation, Financial Statement (Peter Gratzfeld)

contract award estimate, project costing, unit cost, target costs, cost center accounting, cost recording, hourly rates, asset
accounting, profit and loss statement

AFI9: Governance (Peter Gratzfeld)

principles of governance (accountability, responsibility, transparency, fairness), leadership (technical, commercial), reviews,
boards, audits, codetermination, compliance

Workload
Regular attendance:15 hours

Self-study:15 hours
Exam and preparation:30 hours

Literature
All slides are available for download (llias-platform).
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3 COURSES Course: Entrepreneurship [T-WIWI-102864]

3.105 Course: Entrepreneurship [T-WIWI-102864]

Responsible:  Prof. Dr. Orestis Terzidis
Organisation: KIT Department of Economics and Management
Part of: M-MACH-104323 - Schwerpunkt: Innovation und Entrepreneurship

Type Credits Recurrence Version
Priifungsleistung schriftlich 3 Each term 1

Events

SS 2018 2545001 Entrepreneurship 2 SWS | Lecture (V) | Terzidis, Mitarbeiter
Exams

SS 2018 7900002 Entrepreneurship Prufung (PR) Terzidis
SS 2018 | 7900192 Entrepreneurship Prifung (PR) Terzidis
WS 18/19 | 7900045 Entrepreneurship Prifung (PR) Terzidis
WS 18/19 | 7900084 Design Thinking (Track 1) Prifung (PR) Terzidis
WS 18/19 | 7900215 Entrepreneurship Prufung (PR) Terzidis
WS 18/19 | 7900229 Entrepreneurship Prifung (PR) Terzidis

Competence Certificate
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Entrepreneurship

: Lecture (V)
2545001, SS 2018, 2 SWS, Open in study portal

Description

This lecture, as an obligatory part of the module “Entrepreneurship”, introduces basic concepts of entrepreneurship. It
approaches the individual steps of dynamic corporate development. The focus here is the introduction to methods for generating
innovative business ideas, the translation of patents into business concepts and general principles of business planning.

Other topics are the design and use of service-oriented information systems for founders, technology management, business
model generation and lean startup methods for the implementation of business ideas in the way of controlled experiments in the
market.

Learning Content

This lecture, as an obligatory part of the module "Entrepreneurship”, introduces basic concepts of entrepreneurship. It
approaches the individual steps of dynamic corporate development. The focus here is the introduction to methods for generating
innovative business ideas, the translation of patents into business concepts and general principles of financial planning.

Other topics are the design and use of service-oriented information systems for founders, technology management, business
model generation and lean startup methods for the implementation of business ideas in the way of controlled experiments in the
market.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 258


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC22C6347BEEA4CEEB40206EF751CE306
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x51B05E2285BD49C6B1829ED102F82835
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x34FBE22C48FF49118A7789884C974EAA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB3604B0E3A6945C7BD2ED2F0F9C38B14
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB0A9B10309644E1D869D772FB98994DC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x74138F79BBF248F79B25A0FA4031DA61
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x60C211BD9D204EF38709C1141F7BDE7E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC22C6347BEEA4CEEB40206EF751CE306

3 COURSES Course: Excercises - Fatigue of Welded Components and Structures [T-MACH-109304]

T 3.106 Course: Excercises - Fatigue of Welded Components and Structures [T-

MACH-109304]

Responsible:  Dr. Majid Farajian
Prof. Dr. Peter Gumbsch

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau

Type Credits Recurrence Version
Studienleistung 1 Each winter term 1
Events
WS 18/19 | 2181731 Fatigue of Welded Components |2 SWS | Lecture (V) Farajian, Gumbsch
and Structures
Exams
WS 18/19 | 76-T-MACH-109304 | Excercises - Fatigue of Welded Prufung (PR) Gumbsch, Farajian
Components and Structures

Competence Certificate
successful solving of all exercises

Prerequisites
none

Below you will find excerpts from events related to this course:

Fatigue of Welded Components and Structures
2181731, WS 18/19, 2 SWS, Open in study portal

Learning Content
The lecture gives an introduction to the following topics:

- weld quality

- typical damages of welded joints

- evaluation of notches, defects and residual stresses

- strength concepts: nominal, structural and notch stress concepts, fracture mechanics
- life cycle analysis

- post-treatment methods for an extented lifetime

- maintenance, reconditioning and repair

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature

Lecture (V)

1. D. Radaj, C.M. Sonsino and W. Fricke, Fatigue assessment of welded joints by local approaches, Second

edition.Woodhead Publishing, Cambridge 2006.

2. FKM-Richtlinie, Bruchmechanischer Festigkeitsnachweis, Forschungskuratorium Maschinenbau, VDMA Verlag, 2009
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3 COURSES Course: Exercices - Tribology [T-MACH-109303]

3.107 Course: Exercices - Tribology [T-MACH-109303]

Responsible: Prof. Dr. Martin Dienwiebel
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102637 - Schwerpunkt: Tribologie
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Expansion Version
Studienleistung 0 Each winter term 1 terms 1
Events
WS 18/19 | 2181114 Tribology 5 SWS | Lecture / Practice Dienwiebel, Scherge
(VO)
Exams
WS 18/19 | 76-T-MACH-109303 | Exercices - Tribology | Prifung (PR) | Dienwiebel

Competence Certificate
successful solving of all exercises

Prerequisites

none

Below you will find excerpts from events related to this course:

Tribology

_ Lecture / Practice (VU)
2181114, WS 18/19, 5 SWS, Open in study portal

Learning Content

Chapter 1: Friction

adhesion, geometrical and real area of contact, Friction experiments, friction powder, tribological stressing, evironmental
influences, tribological age, contact models, Simulation of contacts, roughness.

Chapter 2: Wear

plastic deformation at the asperity level, dissipation modes, mechanical mixing, Dynamics of the third body, running-in,
running- in dynamics, shear stress.

Chapter 3: Lubrication

base oils, Stribeck plot, lubrication regimes (HD, EHD, mixed lubrication), additives, oil characterization, solid lubrication.
Chapter 4: Measurement Techniques

friction measurement, tribometer, dissipated frictional power, conventional wear measurement, continuous wear
measurement(RNT)

Chapter 5: Roughness

profilometry, surface roughness parameters, evaluation length and filters, bearing ratio curve, measurement error
Chapter 6: Accompanying Analysis

multi-scale topography measurement, chemical surface analysis, structural analysis, mechanical analysis

Exercises are used for complementing and deepening the contents of the lecture as well as for answering more extensive
questions raised by the students.

Workload
regular attendance: 45 hours
self-study: 195 hours
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3 COURSES Course: Exercices - Tribology [T-MACH-109303]

Literature

1. Fleischer, G. ; Groger, H. ; Thum: Verschleil und Zuverlassigkeit. 1. Auflage. Berlin : VEB-Verlag Technik, 1980

2. Persson, B.J.N.: Sliding Friction, Springer Verlag Berlin, 1998

3. M. Dienwiebel, and M. Scherge, Nanotribology in automotive industry, In:Fundamentals of Friction and Wear on the
Nanoscale; Editors: E. Meyer and E. Gnecco, Springer, Berlin, 2007.

4. Scherge, M., Shakhvorostov, D., P6himann, K.: Fundamental wear mechanism of metals. Wear 255, 395-400 (2003)

5. Shakhvorostov, D., P6éhimann, K., Scherge, M.: An energetic approach to friction, wear and temperature. Wear 257,
124-130 (2004)
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3 COURSES Course: Exercises for Applied Materials Simulation [T-MACH-107671]

3.108 Course: Exercises for Applied Materials Simulation [T-MACH-107671]

Responsible:  Prof. Dr. Peter Gumbsch
Dr. Katrin Schulz

Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Studienleistung 0 Each summer term 1
Events
SS 2018 2182614 Applied Materials Modelling 4 SWS | Lecture / Practice Schulz, Gumbsch
(VU)

Exams

SS 2018 76-T-MACH-107671 | Exercises for Applied Materials Simulation | Prifung (PR) Schulz

WS 18/19 | 76-T-MACH-107671 | Exercises for Applied Materials Simulation [ Prifung (PR) Gumbsch, Schulz

Below you will find excerpts from events related to this course:

Applied Materials Modelling

, Lecture / Practice (VU)
2182614, SS 2018, 4 SWS, Open in study portal

Description
Media:

black board, beamer, script, computer exercise

Learning Content

This lecture should give the students an overview of different simulation methods in the field of materials science and
engineering. Numerical methods are presented and their use in different fields of application and size scales shown and
discussed. On the basis of theoretical as well as practical aspects, a critical examination of the opportunities and challenges of
numerical material simulation shall be carried out.

Workload
regular attendance: 34 hours

exercise: 11 hours
self-study: 165 hours

Literature

1. D. Frenkel, B. Smit: Understanding Molecular Simulation: From Algorithms to Applications, Academic Press, 2001
2. W. Kurz, D.J. Fisher: Fundamentals of Solidification, Trans Tech Publications, 1998

3. P. Haupt: Continuum Mechanics and Theory of Materials, Springer, 1999

4. M. P. Allen, D. J. Tildesley: Computer simulation of liquids, Clarendon Press, 1996

Mechanical Engineering (SPO 2016) 262
Module Handbook as of 01.04.2019


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x955699A6EB914E46885520782D7193C1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x79A0A4113B754DDEA995FC161EEF529C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x882422991C1D47E393786C57BB9127D3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x955699A6EB914E46885520782D7193C1

3 COURSES

Course: Exercises for Fundamentals in Materials Thermodynamics and
Heterogeneous Equilibria [T-MACH-107669]

3.109 Course: Exercises for Fundamentals in Materials Thermodynamics and
Heterogeneous Equilibria [T-MACH-107669]

Responsible:
Organisation:

Prof. Dr. Hans Jlrgen Seifert
KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
Type Credits Recurrence Version
Studienleistung 0 Each winter term 2

Events

WS 18/19 | 2193005 Ubungen zu Thermodynamische | 1 SWS | Practice (U) Seifert, Smyrek,
Grundlagen / Heterogene Ziebert, Rank
Gleichgewichte

Exams

SS 2018 [ 76-T-MACH-107669 | Exercises for Fundamentals in Materials Prifung (PR) Seifert
Thermodynamics and Heterogeneous
Equilibria

WS 18/19 | 76-T-MACH-107669 | Exercises for Fundamentals in Materials Prifung (PR) Seifert

Thermodynamics and Heterogeneous
Equilibria

Competence Certificate
successful participation

Prerequisites

none

Below you will find excerpts from events related to this course:

Ubungen zu Thermodynamische Grundlagen / Heterogene Gleichgewichte

2193005, WS 18/19, 1 SWS, Open in study portal

Learning Content
1. Ternary phase diagrams

- Complete solubility

- Eutectic systems

2. Thermodynamics of solution phases

3. Materials reactions involving pure condensed phases and a gaseous phase
4. Reaction equilibria in systems containing components in condensed solutions

Workload

regular attendance: 14 hours

self-study: 46 hours

Literature

Practice (U)

1. Phase Equilibria, Phase Diagrams and Phase Transformations, Their Thermodynamic Basis; M. Hillert, University Press,
Cambridge (2007)

2. Introduction to the Thermodynamics of Materials; D.R. Gaskell, Taylor & Francis (2008)
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3 COURSES Course: Exercises for Materials Characterization [T-MACH-107685]

3.110 Course: Exercises for Materials Characterization [T-MACH-107685]

Responsible: Dr.-Ing. Jens Gibmeier
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

Type Credits Recurrence Version
Studienleistung 0 Each winter term 2
Events
WS 18/19 | 2174586 Werkstoffanalytik 2SWS | Lecture (V) | Schneider, Gibmeier
Exams

SS 2018 76-T-MACH-107685 | Exercises for Materials Characterization

Prufung (PR)

Heilmaier, Gibmeier

WS 18/19 | 76-T-MACH-107685 | Exercises for Materials Characterization

Prifung (PR)

Heilmaier, Gibmeier

Competence Certificate
Regular attendance

Prerequisites
none
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3 COURSES

Course: Exercises for Solid State Reactions and Kinetics of Phase Transformations [T-MACH-107632]

3.111 Course: Exercises for Solid State Reactions and Kinetics of Phase
Transformations [T-MACH-107632]

Responsible:

Organisation:

Dr. Peter Franke

Prof. Dr. Hans Jlrgen Seifert

KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
Type Credits Recurrence Version
Studienleistung 0 Each winter term 2
Events
WS 18/19 | 2193004 Ubungen zu 1SWS | Practice (U) Franke, Rank, Ziebert
Festkorperreaktionen / Kinetik
von Phasenumwandlungen,
Korrosion
Exams
SS 2018 76-T-MACH-107632 | Exercises for Solid State Reactions and Prifung (PR) Seifert
Kinetics of Phase Transformations
WS 18/19 | 76-T-MACH-107632 | Exercises for Solid State Reactions and Prifung (PR) Seifert, Franke
Kinetics of Phase Transformations
Competence Certificate
successful participation

Prerequisites

none

Below you will find excerpts from events related to this course:

Ubungen zu Festkorperreaktionen / Kinetik von Phasenumwandlungen,

Ko

rrosion

2193004, WS 18/19, 1 SWS, Open in study portal

Learning Content

1. Fick's laws

of diffusion

2. Calculation of diffusion coefficients

3. Diffusion and solidification

Workload

regular attendance: 14 hours

self-study: 46

Literature
Lecture notes

hours
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3 COURSES

Course: Experimental Dynamics [T-MACH-105514]

3.112 Course: Experimental Dynamics [T-MACH-105514]

Responsible:
Organisation:

Prof. Dr.-Ing. Alexander Fidlin
KIT Department of Mechanical Engineering

Part of: M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik
M-MACH-104443 - Schwerpunkt: Schwingungslehre
Type Credits Recurrence Version
Priufungsleistung miindlich 5 Each summer term 1

Events

SS 2018 | 2162225 Experimental Dynamics 3 SWS | Lecture (V) Fidlin
SS 2018 2162228 Ubungen zu Experimentelle 2 SWS | Practice (U) Fidlin, Burgert

Dynamik

Exams

SS 2018 76-T-MACH-105514 | Experimental Dynamics Prifung (PR) Fidlin
WS 18/19 | 76-T-MACH-105514 | Experimental Dynamics Prifung (PR) Fidlin

Competence Certificate

oral exam, 30 min.

Prerequisites

Can not be combined with Practical Training in Measurement of Vibrations (T-MACH-105373).

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-105373 - Practical Training in Measurement of Vibrations must not have been started.

Below you will find excerpts from events related to this course:

Experimental Dynamics

Lecture (V)

2162225, SS 2018, 3 SWS, Open in study portal

Learning Content

PN WON -

Annotation

Introduction

Measurement principles

Sensors as coopled multi-physical systems

Digital signal processing, measurements in frequency domain
Forced non-linear vibrations

Stability problems (Mathieu oscillator, friction induces vibrations)
Elementary rotor dynamics

Modal analysis

The lectures will be accompanied by the laboratory experiments

Workload

time of attendance: 29 h

self-study: 121 h
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3 COURSES Course: Experimental Fluid Mechanics [T-MACH-105512]

3.113 Course: Experimental Fluid Mechanics [T-MACH-105512]

Responsible: Dr. Jochen Kriegseis
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102634 - Schwerpunkt: Stromungsmechanik
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2154446 Experimental Fluid Mechanics 2 SWS | Lecture (V) | Kriegseis
Exams
SS 2018 76-T-MACH-105512 | Experimental Fluid Mechanics Prifung (PR) Kriegseis
WS 18/19 | 76-T-MACH-105512 | Experimental Fluid Mechanics Prifung (PR)

Competence Certificate
oral exam - 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Experimental Fluid Mechanics

. Lecture (V)
2154446, SS 2018, 2 SWS, Open in study portal

Description
Media:

Slides, chalk board, overhead

Learning Content

This lecture focuses on experimental methods of fluid mechanics and their application to solve flow problems of practical
relevance. In addition, measurement signals and data, obtained with the discussed measuring techniques, are evaluated,
presented and discussed.

The lecture covers a selection of the following topics:

measuring techniques and measureable quantities
measurements in turbulent flows

pressure measurements

hot wire measurements

optical measuring techniques

error analysis

scaling laws

signal and data evaluation

e o o o o o o o

Workload
regular attendance: 19,5 hours
self-study: 100,5 hours

Literature
Tropea, C., Yarin, A.L., Foss, J.F.: Springer Handbook of Experimental Fluid Mechanics, Springer 2007

Spurk, J.H.:Fluid Mechanics, Springer, 1997

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 267


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x14624AC63DC7410BA3F914DC37B7CAEE
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8E49A8947E77442AB430C289AB605157
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x5C78B89263D04340BB7F9459027D9589
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x14624AC63DC7410BA3F914DC37B7CAEE

3 COURSES Course: Experimental Lab Class in Welding Technology, in Groups [T-MACH-102099]

T 3.114 Course: Experimental Lab Class in Welding Technology, in Groups [T-
MACH-102099]

Responsible:  Dr.-Ing. Stefan Dietrich
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Studienleistung 4 Each winter term 2
Events
WS 18/19 | 2173560 Welding Lab Course, in groupes | 3 SWS | Practical course (P) | Dietrich, Schulze
Exams
SS 2018 | 76-T-MACH-102099 | Experimental Lab Class in Welding Prifung (PR) Heilmaier, Dietrich
Technology, in Groups
WS 18/19 | 76-T-MACH-102099 | Experimental Lab Class in Welding Prifung (PR) Heilmaier, Dietrich
Technology, in Groups

Competence Certificate
Certificate to be issued after evaluation of the lab class report.

Prerequisites
Certtificate of attendance for Welding technique (The participation in the course Welding Technology l/ll is assumed.).

Annotation

The lab takes place at the beginning of the winter semester break once a year. The registration is possible during the lecture
period in the secretariat of the Institute of Applied Materials (IAM — WK). The lab is carried out in the Handwerkskammer
Karlsruhe.

You need sturdy shoes and long clothes!

Below you will find excerpts from events related to this course:

Welding Lab Course, in groupes .
; Practical course (P)
2173560, WS 18/19, 3 SWS, Open in study portal

Notes

The lab takes place at the beginning of the winter semester break once a year. The registration is possible during the lecture
period in the secretariat of the Institute of Applied Materials (IAM — WK). The lab is carried out in the Handwerkskammer
Karlsruhe.

You need sturdy shoes and long clothes!

Learning Content
Gas welding of steels with different weld geometries

Gas welding of cast iron, nonferrous metals

Brazing of aluminum

Electric arc welding with different weld geometries

Gas welding according to the TIG, MIG and MAG procedures

Annotation

The lab takes place at the beginning of the winter semester break once a year. The registration is possible during the lecture

period in the secretariat of the Institute of Applied Materials (IAM — WK). The lab is carried out in the Handwerkskammer
Karlsruhe.

You need sturdy shoes and long clothes!
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x5CC99A67AB0947D1B1EC0D27E3147FA9
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6133D220618342DD941C2CCC96E59EB1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6133D220618342DD941C2CCC96E59EB1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x5CC99A67AB0947D1B1EC0D27E3147FA9

3 COURSES Course: Experimental Lab Class in Welding Technology, in Groups [T-MACH-102099]

Workload

regular attendance: 31,5 hours
preparation: 8,5 hours

lab report: 80 hours

Literature
distributed during the lab attendance
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3 COURSES

T 3.115 Course: Experimental techniques in thermo- and fluid-dynamics [T-

Course: Experimental techniques in thermo- and fluid-dynamics [T-MACH-106373]

MACH-106373]

Responsible:
Organisation:

Prof. Dr.-Ing. Xu Cheng
KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik
Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2190920 Experimental Techniques in 2 SWS | Lecture (V) Cheng
thermo- and fluid-dynamics

Exams

SS 2018 | 76-T-MACH-106373 | Experimental techniques in thermo- and Prifung (PR) Cheng
fluid-dynamics

WS 18/19 | 76-T-MACH-106373 | Experimental techniques in thermo- and Prifung (PR) Cheng
fluid-dynamics

Competence Certificate
oral exam, duration 20 min

Prerequisites
none
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3 COURSES Course: Fabrication Processes in Microsystem Technology [T-MACH-102166]

T 3.116 Course: Fabrication Processes in Microsystem Technology [T-
MACH-102166]

Responsible: Dr. Klaus Bade
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik
M-MACH-102647 - Schwerpunkt: Mikroaktoren und Mikrosensoren

Type Credits Recurrence  Version
Priifungsleistung miindlich 4 Each term 1

Events

SS 2018 2143882 Fabrication Processes in 2 SWS | Lecture (V) Bade
Microsystem Technology

WS 18/19 |2143882 Fabrication Processes in 2 SWS | Lecture (V) Bade
Microsystem Technology

Exams

SS 2018 | 76-T-MACH-102166 | Fabrication Processes in Microsystem Prifung (PR) Bade
Technology

WS 18/19 | 76-T-MACH-102166 | Fabrication Processes in Microsystem Prifung (PR) Bade
Technology

Competence Certificate
Oral examination, 20 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Fabrication Processes in Microsystem Technology

. Lecture (V)
2143882, SS 2018, 2 SWS, Open in study portal

Description
Media:

pdf files of presentation sheets

Learning Content

The lecture offers an advanced understanding of manufacturing processes in microsystem technology. Basic aspects of
microtechnological processing will be introduced. With examples from semiconductor microfabrication and microsystem
technology the base processing steps for conditioning and finishing, patterning, removal are imparted. Nano-patterning is
covered is also included and the micro-nano interface is discussed. By the help of typical processing steps elementary
mechanisms, process execution, and equipment are explained. Additionally quality control, process control and environmental
topics are included

Literature
M. Madou
Fundamentals of Microfabrication

CRC Press, Boca Raton, 1997

W. Menz, J. Mohr, O. Paul
Mikrosystemtechnik fur Ingenieure

Dritte Auflage, Wiley-VCH, Weinheim 2005

L.F. Thompson, C.G. Willson, A.J. Bowden
Introduction to Microlithography

2nd Edition, ACS, Washington DC, 1994
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x33AF965F83044A6FADC89684E6937D28
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE6097E485FB04549A197E2C6EE77AE99
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x307509D2254A4F83B1889C5004470B46

3 COURSES Course: Fabrication Processes in Microsystem Technology [T-MACH-102166]

Fabrication Processes in Microsystem Technology

) Lecture (V)
2143882, WS 18/19, 2 SWS, Open in study portal

Description
Media:

pdf files of presentation sheets

Learning Content

The lecture offers an advanced understanding of manufacturing processes in microsystem technology. Basic aspects of
microtechnological processing will be introduced. With examples from semiconductor microfabrication and microsystem
technology the base processing steps for conditioning and finishing, patterning, removal are imparted. Nano-patterning is
covered is also included and the micro-nano interface is discussed. By the help of typical processing steps elementary
mechanisms, process execution, and equipment are explained. Additionally quality control, process control and environmental
topics are included

Literature

M. Madou

Fundamentals of Microfabrication

CRC Press, Boca Raton, 1997

W. Menz, J. Mohr, O. Paul
Mikrosystemtechnik fur Ingenieure

Dritte Auflage, Wiley-VCH, Weinheim 2005
L.F. Thompson, C.G. Willson, A.J. Bowden
Introduction to Microlithography

2nd Edition, ACS, Washington DC, 1994
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3 COURSES Course: Failure Analysis [T-MACH-105724]

3.117 Course: Failure Analysis [T-MACH-105724]

Responsible:  Dr. Christian Greiner
Dr.-Ing. Johannes Schneider

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102637 - Schwerpunkt: Tribologie

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 2
Events
WS 18/19 | 2182572 Failure Analysis 2 SWS | Lecture (V) | Greiner, Schneider
Exams
SS 2018 | 76-T-MACH-105724 | Failure Analysis Prifung (PR) Schneider
WS 18/19 | 76-T-MACH-105724 | Failure Analysis Priifung (PR) Schneider

Competence Certificate
oral examination, ca. 30 min

Prerequisites
none

Recommendation
basic knowledge in materials science (e.g. lecture materials science | and Il)

Below you will find excerpts from events related to this course:

Failure Analysis

. Lecture (V)
2182572, WS 18/19, 2 SWS, Open in study portal

Learning Content
Aim, procedure and content of examining failure

Examination methods

Types of failure:

Failure due to mechanical loads
Failure due to corrosion in electrolytes
Failure due to thermal loads

Failure due to tribological loads

Damage systematics

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature

1. G. Lange: Systematische Beurteilung technischer Schadensfalle, 6. Auflage, WILEY-VCH Verlag, 2014, ISBN
978-3-527-68316-1, In der KIT-BIB online verfligbar!

2. A. Neidel, et al.: Handbuch Metallschaden -- REM-Atlas und Fallbeispiele zur Ursachenanalyse und Vermeidung, 2.
Auflage, Hanser Verlag, 2011, ISBN 978-3-446-42966-6

3. J. Grosch, et al.: Schadenskunde im Maschinenbau: Charakteristische Schadensursachen — Analyse und Aussagen von
Schadensfallen, 6. Auflage, Expert-Verlag, 2014, ISBN 978-3-816-93172-0

4. E. Wendler-Kalsch, H. Grafen: Korrosionsschadenkunde, Springer-Verlag, 1998, ISBN 3-540-63377-4
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3 COURSES Course: Failure of Structural Materials: Deformation and Fracture [T-MACH-102140]

T 3.118 Course: Failure of Structural Materials: Deformation and Fracture [T-
MACH-102140]

Responsible: Prof. Dr. Peter Gumbsch
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102619 - Schwerpunkt: Technische Keramik und Pulverwerkstoffe
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2181711 Failure of structural materials: 3 SWS | Lecture / Practice Gumbsch, Weygand
deformation and fracture (v0)
Exams
SS 2018 [ 76-T-MACH-102140 | Failure of Structural Materials: Deformation | Prifung (PR) Kraft, Weygand,
and Fracture Gumbsch
WS 18/19 | 76-T-MACH-102140 | Failure of Structural Materials: Deformation [ Prifung (PR) Weygand, Gumbsch,
and Fracture Kraft

Competence Certificate
oral exam ca. 30 minutes

no tools or reference materials

Prerequisites
none

Recommendation
preliminary knowlegde in mathematics, mechanics and materials science

Below you will find excerpts from events related to this course:

Failure of structural materials: deformation and fracture

_ Lecture / Practice (VOU)
2181711, WS 18/19, 3 SWS, Open in study portal
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3 COURSES Course: Failure of Structural Materials: Deformation and Fracture [T-MACH-102140]

Learning Content

1. Introduction
2. linear elasticity
3. classification of stresses
4. Failure due to plasticity
o tensile test
o dislocations
o hardening mechanisms
o guidelines for dimensioning
5. composite materials
6. fracture mechanics
> hypotheses for failure
o linear elasic fracture mechanics
o crack resitance
o experimental measurement of fracture toughness
o defect measurement
o crack propagation
o application of fracture mechanics
o atomistics of fracture

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature

» Engineering Materials, M. Ashby and D.R. Jones (2nd Edition, Butterworth-Heinemann, Oxford, 1998); worth reading,
relatively simple but comprehensive

* Mechanical Behavior of Materials, Thomas H. Courtney (2nd Edition, McGraw Hill, Singapur); classic on the mechanical
behavior of materials, extensive and good

» Bruchvorgange in metallischen Werkstoffen, D. Aurich (Werkstofftechnische Verlagsgesellschaft Karlsruhe), relatively
simple but yet comprehensive overview of metallic materials
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3 COURSES

Course: Failure of Structural Materials: Fatigue and Creep [T-MACH-102139]

3.119 Course: Failure of Structural Materials: Fatigue and Creep [T-MACH-102139]

Responsible:

Organisation:

Dr. Patric Gruber
Prof. Dr. Peter Gumbsch

KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102628 - Schwerpunkt: Leichtbau
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen
Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 2181715 Failure of Structural Materials: 2 SWS | Lecture (V) Gruber, Gumbsch
Fatigue and Creep
Exams
SS 2018 76-T-MACH-102139 | Failure of Structural Materials: Fatigue and [ Prifung (PR) Gruber, Kraft,
Creep Gumbsch
WS 18/19 | 76-T-MACH-102139 | Failure of Structural Materials: Fatigue and | Prifung (PR) Kraft, Gumbsch,
Creep Gruber

Competence Certificate
oral exam ca. 30 minutes

no tools or reference materials

Prerequisites
none

Recommendation

preliminary knowlegde in mathematics, mechanics and materials science

Below you will find excerpts from events related to this course:

Failure of Structural Materials: Fatigue and Creep

Lecture (V)

2181715, WS 18/19, 2 SWS, Open in study portal

Learning Content

1 Fatigue
1.1 Introduction

1.2 Statistical Aspects

1.3 Lifetime

1.4 Fatigue Mechanisms

1.5 Material Selection

1.6 Thermomechanical Loading

1.7 Notches and Shape Optimization
1.8 Case Study: ICE-Desaster

2 Creep
2.1 Introduction

2.2 High Temperature Plasticity
2.3 Phanomenological DEsciption of Creep
2.4 Creep Mechanisms

2.5 Alloying Effects
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3 COURSES Course: Failure of Structural Materials: Fatigue and Creep [T-MACH-102139]

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature

» Engineering Materials, M. Ashby and D.R. Jones (2nd Edition, Butterworth-Heinemann, Oxford, 1998); worth reading,
relatively simple but comprehensive

* Mechanical Behavior of Materials, Thomas H. Courtney (2nd Edition, McGraw Hill, Singapur); classic on the mechanical
behavior of materials, extensive and good

» Bruchvorgange in metallischen Werkstoffen, D. Aurich (Werkstofftechnische Verlagsgesellschaft Karlsruhe), relatively
simple but yet comprehensive overview of metallic materials

» Fatigue of Materials, Subra Suresh (2nd Edition, Cambridge University Press); standard work on fatigue, all classes of
materials, extensive, for beginners and advanced student
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3 COURSES

3.120 Course: Fatigue of Metallic Materials [T-MACH-105354]

Responsible: Dr. Karl-Heinz Lang
Organisation:  KIT Department of Mechanical Engineering

Course: Fatigue of Metallic Materials [T-MACH-105354]

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik

M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen

Type Credits Recurrence Version
Priifungsleistung mindlich 4 Each winter term
Events
WS 18/19 | 2173585 Fatigue of Metallic Materials 2 SWS | Lecture (V) | Lang
Exams
SS 2018 [ 76-T-MACH-105354 | Fatigue of Metallic Materials Prifung (PR) Lang
WS 18/19 | 76-T-MACH-105354 | Fatigue of Metallic Materials Prifung (PR) Lang

Competence Certificate
Oral exam, about 20 minutes

Prerequisites
none

Recommendation
Basic knowledge in Materials Science will be helpful.

Below you will find excerpts from events related to this course:

Fatigue of Metallic Materials
2173585, WS 18/19, 2 SWS, Open in study portal

Learning Content
Introduction: some interesting cases of damage

Cyclic Stress Strain Behaviour

Crack Initiation

Crack Propagation

Lifetime Behaviour under Cyclic Loading
Fatigue of Notched Components
Influence of Residual Stresses
Structural Durability

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
Lecture notes that include a list of current literature
will be distributed.
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3 COURSES Course: Fatigue of Welded Components and Structures [T-MACH-105984]

3.121 Course: Fatigue of Welded Components and Structures [T-MACH-105984]

Responsible: Dr. Majid Farajian
Prof. Dr. Peter Gumbsch

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 3 Each winter term 1

Events

WS 18/19 | 2181731 Fatigue of Welded Components |2 SWS | Lecture (V) Farajian, Gumbsch
and Structures

Exams

SS 2018 | 76-T-MACH-105984 | Fatigue of Welded Components and Prifung (PR) Farajian, Gumbsch
Structures

WS 18/19 | 76-T-MACH-105984 | Fatigue of Welded Components and Prifung (PR) Farajian, Gumbsch
Structures

Competence Certificate
oral examination (ca. 30 min)

no tools or reference materials

Prerequisites
admission to the exam only with successful completion of the exercises [T-MACH-109304]

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-109304 - Excercises - Fatigue of Welded Components and Structures must have been passed.

Recommendation
preliminary knowlegde materials science and mechanics

Below you will find excerpts from events related to this course:

Fatigue of Welded Components and Structures

: Lecture (V)
2181731, WS 18/19, 2 SWS, Open in study portal

Learning Content
The lecture gives an introduction to the following topics:

- weld quality

- typical damages of welded joints

- evaluation of notches, defects and residual stresses

- strength concepts: nominal, structural and notch stress concepts, fracture mechanics
- life cycle analysis

- post-treatment methods for an extented lifetime

- maintenance, reconditioning and repair

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours
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3 COURSES Course: Fatigue of Welded Components and Structures [T-MACH-105984]

Literature

1. D. Radaj, C.M. Sonsino and W. Fricke, Fatigue assessment of welded joints by local approaches, Second
edition.Woodhead Publishing, Cambridge 2006.
2. FKM-Richtlinie, Bruchmechanischer Festigkeitsnachweis, Forschungskuratorium Maschinenbau, VDMA Verlag, 2009
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3 COURSES Course: FEM Workshop - Constitutive Laws [T-MACH-105392]

3.122 Course: FEM Workshop - Constitutive Laws [T-MACH-105392]

Responsible: Dr. Katrin Schulz
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics

Type Credits Recurrence Version
Studienleistung 4 Each term 1
Events
SS 2018 2183716 FEM Workshop -- Constitutive 2 SWS | Block lecture (BV) Schulz, Weygand
Laws
Exams
SS 2018 76-T-MACH-105392 | FEM Workshop - Constitutive Laws Prifung (PR) Weygand, Schulz
WS 18/19 | 76-T-MACH-105392 | FEM Workshop - Constitutive Laws Prifung (PR) Schulz, Weygand

Competence Certificate
solving of a FEM problem

preparation of a report
preparation of a short presentation

Prerequisites
none

Recommendation
Engineering Mechanics; Advanced Mathematics; Introduction to Theory of Materials

Below you will find excerpts from events related to this course:

FEM Workshop -- Constitutive Laws

i Block lecture (BV)
2183716, SS 2018, 2 SWS, Open in study portal

Learning Content

The course repeats the fundamentals of the theory of materials. It leads to the characterization and classification of material
behavior as well as the specification by adequate material models. Here we focus on elastic, viscoelastic, plastic, and
viscoplastic deformation behavior. Introducing the finite element program ABAQUS, the students learn how to analyze the
material models numerically. Therefore ABAQUS-own and continuative constitutive equations are chosen.

Workload
regular attendance: 28 hours
Self-study: 92 hours

Literature
Peter Haupt: Continuum Mechanics and Theory of Materials, Springer; ABAQUS Manual; Lecture notes
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Course: Finite Difference Methods for Numerial Solution of Thermal and
Fluid Dynamical Problems [T-MACH-105391]

3 COURSES

3.123 Course: Finite Difference Methods for Numerial Solution of Thermal and

Fluid Dynamical Problems [T-MACH-105391]

Responsible: Prof. Dr. Claus Glnther
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102604 - Schwerpunkt: Computational Mechanics

M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term
Events
WS 18/19 | 2153405 Finite Difference Methods for 2 SWS | Lecture (V) Glinther
numerial solution of thermal and
fluid dynamical problems
Exams
SS 2018 76-T-MACH-105391 | Finite Difference Methods for Numerial Prifung (PR) Glnther
Solution of Thermal and Fluid Dynamical
Problems
WS 18/19 | 76-T-MACH-105391 | Finite Difference Methods for Numerial Prifung (PR) Glnther

Solution of Thermal and Fluid Dynamical
Problems

Competence Certificate
oral exam, Duration: 30 minutes

no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Finite Difference Methods for numerial solution of thermal and fluid dynamical

problems
2153405, WS 18/19, 2 SWS, Open in study portal

Learning Content

Lecture (V)

The lecture initially presents an overview and then the most important difference schemes for the numerical solution of steady
and transient problems which are typical for thermal and fluid flow problems. The most relevant properties of difference schemes
at one side as consistency, stability and convergence, at the other side the order of the numerical error and non-appearance of
numerical oscillations are described. Algorithms for the solution of coupled systems of equations, characteristic for fluid flow and

thermal problems, are reviewed.

» Spatial and temporal discretization

» Properties of difference schemes

» Numerical stability, consistency, convergence

» Nonhomogeneous meshes

» Coupled and noninteracting calculation methods

Workload
regulare attendance: 21h

self-study: 100h
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3 COURSES

Course: Finite Element Workshop [T-MACH-105417]

3.124 Course: Finite Element Workshop [T-MACH-105417]

Responsible:  Prof. Dr. Claus Mattheck
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau

Type Credits Recurrence Version
Studienleistung 4 Each summer term 1
Events
SS 2018 2182731 Finite Element Workshop 2 SWS | Block lecture (BV) Weygand, Mattheck,
Tesari

Exams

SS 2018 76-T-MACH-105417 | Finite Element Workshop Prifung (PR) Weygand

WS 18/19 | 76-T-MACH-105417 | Finite Element Workshop Prifung (PR) Weygand

Competence Certificate
attendance certificate for participation in all course dates

Prerequisites
none

Recommendation
Continuum Mechanics

Below you will find excerpts from events related to this course:

Finite Element Workshop
2182731, SS 2018, 2 SWS, Open in study portal

Learning Content

Block lecture (BV)

The students will learn the foundations of the FEM stress analysis and the optimization methode 'Zugdreiecke'.

Workload
regular attendance: 22,5 hours
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3 COURSES Course: Finite Volume Methods for Fluid Flow [T-MACH-105394]

3.125 Course: Finite Volume Methods for Fluid Flow [T-MACH-105394]

Responsible:  Prof. Dr. Claus Glinther
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102604 - Schwerpunkt: Computational Mechanics
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2154431 Finite Volume Methods for Fluid |2 SWS | Lecture (V) Gunther
Flow
Exams
SS 2018 76-T-MACH-105394 | Finite Volume Methods for Fluid Flow Prifung (PR) Glinther
WS 18/19 | 76-T-MACH-105394 | Finite Volume Methods for Fluid Flow Prifung (PR) Glnther

Competence Certificate
oral exam, Duration: 30 minutes

no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Finite Volume Methods for Fluid Flow

) Lecture (V)
2154431, SS 2018, 2 SWS, Open in study portal

Learning Content

The Finite Volume Method (=FVM) is nowadays of great interest, as it guarantees conservation of all relevant variables and as it
can be used on nearly arbitrary meshes. By this it is a fundamental tool for numerical simulation of flows, which plays an ever
growing role for construction and engineering and is the basis of several commercial or research codes as CFX, STAR-CCM+,
FLUENT or OpenFOAM. The lecture is concerned with all aspects of FVM, mesh generation is also included. Newer
developments as CVFEM (control volume based FEM) are described.

Introduction

Conservative schemes

Finite volume method

Analysis of FVM

CVFEM as conservative FEM
FVM for Navier-Stokes Equations
Basics of mesh generation

e o o o o o o

Annotation
The lecture is recommended for students of mechanical, chemical or electrical engineering and is also of interest for people
which are interested in FVM in a context other than fluid flow problems.

Workload
regulare attendance: 32 h

self-study: 88 h
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3 COURSES Course: Flow Measurement Techniques [T-MACH-108796]

3.126 Course: Flow Measurement Techniques [T-MACH-108796]

Responsible: Dr. Jochen Kriegseis
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102591 - Laborpraktikum

Type Credits Recurrence Version
Studienleistung 4 Each term 1
Events
SS 2018 | 2155425 Flow Measurement Techniques |2 SWS | Practical course (P) | Kriegseis
WS 18/19 | 2155425 Flow Measurement Techniques |2 SWS | Practical course (P) | Kriegseis
Exams
WS 18/19 | 76-T-MACH-108796 | Flow Measurement Techniques | Prifung (PR) | Kriegseis

Competence Certificate
Participation in at least 7 out of 9 events, successful initial colloquium prior to the respective measurements and submission of a
significant report after every experiment

Prerequisites
none

Recommendation
The content of lecture "Experimental Fluid Mechanics" (T-MACH-105512)
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3 COURSES Course: Flow Simulations [T-MACH-105458]

3.127 Course: Flow Simulations [T-MACH-105458]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Studienleistung 4 Each winter term 1
Events
WS 18/19 | 2154447 Flow Simulations 2 SWS | Practical course (P) | Bruzzese, Frohnapfel,
Mitarbeiter

Exams
SS 2018 76-T-MACH-105458 | Flow Simulations Prifung (PR) Frohnapfel
WS 18/19 | 76-T-MACH-105458 | Flow Simulations Prifung (PR)

Competence Certificate
ungraded homework and colloquium

Prerequisites
none

Below you will find excerpts from events related to this course:

Flow Simulations

) Practical course (P)
2154447, WS 18/19, 2 SWS, Open in study portal

Description
Practical exercises

Learning Content
Flow Simulations with OpenFOAM

grid generation, grid dependency of the solution
initial and boundary conditions
stationary and instationary flows
interpretation of generated data
turbulence modelling with RANS models
comparison of laminar and turbulent flows
> logarithmic wall law
o heat and momentum transport
» understanding the structure of OpenFOAM and how to extend it for specific applications

e o o o o o

Annotation
Block course with limited number of participants, registration in the secretary's office required. See details at www.istm.kit.edu

Workload
regulare attendance: 30h

self-study: 90h

Literature
H. Ferziger, M. Peric, Computational Methods for Fluid Dynamics, Springer, 2008
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3 COURSES

Course: Flows and Heat Transfer in Energy Technology [T-MACH-105403]

3.128 Course: Flows and Heat Transfer in Energy Technology [T-MACH-105403]

Responsible:
Organisation:

Part

Prof. Dr.-Ing. Xu Cheng
KIT Department of Mechanical Engineering

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102608 - Schwerpunkt: Kerntechnik
M-MACH-102612 - Schwerpunkt: Modellierung und Simulation in der Energie- und Stromungstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102634 - Schwerpunkt: Stromungsmechanik
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term

Events

WS 18/19 | 2189910 Flows and Heat Transfer in 2 SWS | Lecture (V) Cheng
Energy Technology

WS 18/19 | 2189911 Ubungen zu 'Strémungen und 1SWS | Practice (U) Cheng, Mitarbeiter
Warmelbertragung in der
Energietechnik’

Exams

SS 2018 | 76-T-MACH-105403 | Flows and Heat Transfer in Energy Prifung (PR) Cheng
Technology

WS 18/19 | 76-T-MACH-105403 | Flows and Heat Transfer in Energy Prifung (PR) Cheng
Technology

Competence Certificate
oral exam, 20 min

Prerequisites

none

Below you will find excerpts from events related to this course:

Flows and Heat Transfer in Energy Technology
2189910, WS 18/19, 2 SWS, Open in study portal

Learning Content

aRrON -~

Workload

regular attendance: 21 h
self-study: 100 h

Literature

e o o o o o o

collection of sample applications

heat transfer and its application

convective fluid dynamics and heat transfer
thermal radiation and its application

special cases

Mechanical Engineering (SPO 2016)
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Bahr, H.D., Stephan, K., Warme- und Stoffiibertragung, 3. Auflage Springer Verlag, 1998
Mueller, U., Zweiphasenstromung, Vorlesungsmanuskript, Februar 2000, TH Karlsruhe
Mueller, U., Freie Konvektion und Warmeiibertragung, Vorlesungsmanuskript, WS1993/1994, TH Karlsruhe
W. Oldekop,"Einflhrung in die Kernreaktor und Kernkraftwerktechnik,"Verlag Karl Thiemig, Minchen, 1975
Cacuci, D.G., Badea, A.F., Energiesysteme |, Vorlesungsmanuskript, 2006, TH Karlsruhe

Jones, O.C., Nuclear Reactor Safety Heat Transfer, Hemisphere Verlag, 1981
Herwig, H., Moschallski, A., Warmeiibertragung, 2. Auflage, Vieweg + Teubner, 2009
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3 COURSES Course: Flows with Chemical Reactions [T-MACH-105422]

3.129 Course: Flows with Chemical Reactions [T-MACH-105422]

Responsible:  Prof. Dr. Andreas Class
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102612 - Schwerpunkt: Modellierung und Simulation in der Energie- und Stromungstechnik
M-MACH-102634 - Schwerpunkt: Stromungsmechanik
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2153406 Flows with chemical reactions 2 SWS | Lecture (V) | Class
Exams
SS 2018 76-T-MACH-105422 | Flows with Chemical Reactions Prifung (PR) Class
WS 18/19 | 76-T-MACH-105422 | Flows with Chemical Reactions Prifung (PR) Class

Competence Certificate
oral exam, duration 30 minutes

Auxiliary none

Prerequisites
none

Recommendation
Fluid Mechanics (T-MACH-105207)

Mathematical Methods in Fluid Mechanics (T-MACH-105295)

Below you will find excerpts from events related to this course:

Flows with chemical reactions

. Lecture (V)
2153406, WS 18/19, 2 SWS, Open in study portal

Description
Media:
Black board

Learning Content

In the lecture we mainly consider problems, where chemical reaktion is confined to a thin layer.

The problems are solved analytically or they are at least simplified allowing for efficent numerical

sollution procedures. We apply simplified chemistry and focus on the fluid mechanic aspects of the problems.

Workload
regulare attendance: 22.5h

self-study: 99h

Literature
Lecture

Buckmaster, J.D.; Ludford, G.S.S.: Lectures on Mathematical Combustion, SIAM 1983
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3 COURSES Course: Fluid Mechanics of Turbulent Flows [T-BGU-109581]

3.130 Course: Fluid Mechanics of Turbulent Flows [T-BGU-109581]

Responsible: Prof. Dr.-Ing. Markus Uhimann
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences
Part of: M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Expansion Version
Priifungsleistung miindlich 4 Each summer term 1 terms 1

Competence Certificate
oral exam, appr. 30 min.

Prerequisites
none

Recommendation
none

Annotation
none
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3 COURSES

Course: Fluid Power Systems [T-MACH-102093]

3.131 Course: Fluid Power Systems [T-MACH-102093]

Responsible:

Organisation:

Part of:

Prof. Dr.-Ing. Marcus Geimer
Felix Pult

KIT Department of Mechanical Engineering

M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus

M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen

M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik

M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik
M-MACH-102743 - Grundlagen und Methoden des Theoretischen Maschinenbaus

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term 2

Events

WS 18/19 | 2114093 Fluid Technology 2 SWS | Lecture (V) | Geimer, Pult

Exams

SS 2018 [ 76-T-MACH-102093 | Fluid Power Systems Prifung (PR) Geimer

WS 18/19 | 76 T-MACH-102093 | Fluid Power Systems Prifung (PR) Geimer

WS 18/19 | 76-T-MACH-102093 | Fluid Power Systems Prifung (PR) Geimer

Competence Certificate
The assessment consists of a writen exam (90 minutes) taking place in the recess period. The exam takes place in every
semester. Re-examinations are offered at every ordinary examination date.

Prerequisites
none

Below you will find excerpts from events related to this course:

Fluid Technology

2114093, WS 18/19, 2 SWS, Open in study portal

Learning Content

In the range of hydrostatics the following topics will be introduced:

Hydraulic fluids
Pumps and motors

Accessories

* Valves

Hydraulic circuits.

In the range of pneumatics the following topics will be introduced:

Compressors

* Motors
* Valves

Pneumatic circuits.

Workload

» regular attendance: 21 hours
« self-study: 92 hours
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9A02A9B9CDC5486C8D3736EBC502611E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2B5374CD4DC44360948F68D945855F3E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x21EE5756016B464581BE78ADB47B70D2
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB9D7E956395D4977989F3D8B83111B88
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9A02A9B9CDC5486C8D3736EBC502611E

3 COURSES

Literature
Scritum for the lecture Fluidtechnik

Institute of Vehicle System Technology
downloadable
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3 COURSES

Course: Fluid-Structure-Interaction [T-MACH-105474]

3.132 Course: Fluid-Structure-Interaction [T-MACH-105474]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Dr.-Ing. Mark-Patrick Muhlhausen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2154401 Fluid-Structure-Interaction 2 SWS | Block lecture (BV) | Muhlhausen
Exams
SS 2018 76-T-MACH-105474 | Fluid-Structure-Interaction Prifung (PR) Muhlhausen

WS 18/19 | 76-T-MACH-105474 | Fluid-Structure-Interaction

Prifung (PR)

Competence Certificate
oral exam 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Fluid-Structure-Interaction
2154401, SS 2018, 2 SWS, Open in study portal

Description
Media:

Blackboard, Power Point, prac. exercises

Learning Content

Block lecture (BV)

The lecture first introduces/recalls the fundamental governing equations that describe fluids and structures. After the
characterization of the problem, the relevant equations are discussed and geometry and grid generation are treated. The
resulting partial differential equations are transformed into an algebraic set of equations using different DFG and CSD methods
and discretization schemes. Different methods for fluid structure coupling are introduced, where the resulting stability problem is
treated in detail. Finally, the obtained result is critically examined in terms of errors and inaccuracy and verification and validation

procedures are introduced.

The lecture includes an introduction to function of CFG-Programs and Matlab routines that are related to the theoretically

discussed approaches.

Annotation

Block course with limited number of participants, registration in the secretary's office required.

See details at www.istm. kit.edu

Workload
regular attendance: 21.5h

self-studie: 99h

Literature
will be introduced during the lecture
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB59F0D2220F741DC8F7F3A1BA5A85F28
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF0C957CF4BBE43EAAD25F4745742636A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9E2CFB4C15EB47488BD1356F9ED6DCB0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB59F0D2220F741DC8F7F3A1BA5A85F28

3 COURSES

Course: Foundations of Nonlinear Continuum Mechanics [T-MACH-105324]

3.133 Course: Foundations of Nonlinear Continuum Mechanics [T-MACH-105324]

Responsible: Prof. Dr. Marc Kamlah

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102646 - Schwerpunkt: Angewandte Mechanik

Type Credits

Prifungsleistung miindlich

Recurrence

Each winter term

Version

Mechanics

Events

WS 18/19 | 2181720 Foundations of nonlinear 2 SWS | Lecture (V) Kamlah
continuum mechanics

Exams

SS 2018 76-T-MACH-105324 | Foundations of Nonlinear Continuum Prifung (PR) Kamlah
Mechanics

WS 18/19 | 76-T-MACH-105324 | Foundations of Nonlinear Continuum Prifung (PR) Gruber

Competence Certificate
oral exam

Below you will find excerpts from events related to this course:

Foundations of nonlinear continuum mechanics
2181720, WS 18/19, 2 SWS, Open in study portal

Learning Content

Lecture (V)

The lecture is organized in three parts. In the first part, the mathematical foundations of tensor algebra and tensor analysis are
introduced, usually in cartesian representation. In the second part of the lecture, the kinematics, i.e. the geometry of deformation
is presented. Besides finite deformation, geometric linearization is discussed. The thrid part of the lecture deals with the physical
balance laws of thermomechanics. It is shown, how a special classical theory of continuum mechanics can be derived by adding
a corresponding constitutive model. For the illustration of the theory, elementary examples are discussed repeatedly.

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
lecture notes

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFAC05D938BD6472BB9E25A1F58A79ED9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFAC05D938BD6472BB9E25A1F58A79ED9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4A95CAD7748F4AF4AFA10582C7125D2C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4A95CAD7748F4AF4AFA10582C7125D2C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8BE1E1A355F44FF1A9396DCA6A9E13DC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8BE1E1A355F44FF1A9396DCA6A9E13DC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFAC05D938BD6472BB9E25A1F58A79ED9

3 COURSES

Course: Foundry Technology [T-MACH-105157]

3.134 Course: Foundry Technology [T-MACH-105157]

Responsible:
Organisation:

Dr.-Ing. Christian Wilhelm
KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102628 - Schwerpunkt: Leichtbau
Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 2
Events
SS 2018 2174575 Foundry Technology 2 SWS | Lecture (V) | Wilhelm
Exams
SS 2018 76-T-MACH-105157 | Foundry Technology Prifung (PR) Wilhelm
WS 18/19 | 76-T-MACH-105157 | Foundry Technology Prifung (PR) Wilhelm

Competence Certificate
oral exam; about 25 minutes

Prerequisites
Materials Science | & Il must be passed.

Below you will find excerpts from events related to this course:

Foundry Technology
2174575, SS 2018, 2 SWS, Open in study portal

Learning Content
Moulding and casting processes

Solidifying of melts

Castability

Fe-Alloys

Non-Fe-Alloys

Moulding and additive materials
Core production

Sand reclamation

Design in casting technology
Casting simulation

Foundry Processes

Workload

Lecture (V)

The workload for the lecture Foundry Technology is 120 h per semester and consists of the presence during the lecture (21 h)

as well as preparation and rework time at home (99 h).

Literature
Reference to literature, documentation and partial lecture notes given in lecture
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x832CFEF97719441A85054ADE062B8E05
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7BDBB892AAB046CC9DA6A7F3C7511B62
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x346B6D7E547B4CD39AB3C5DCE1B56343
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x832CFEF97719441A85054ADE062B8E05

3 COURSES

Course: Fuels and Lubricants for Combustion Engines [T-MACH-105184]

3.135 Course: Fuels and Lubricants for Combustion Engines [T-MACH-105184]

Responsible:

Organisation:

Part

Dr.-Ing. Bernhard Ulrich Kehrwald

Dr.-Ing. Heiko Kubach

KIT Department of Mechanical Engineering

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen

M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits

Prifungsleistung miindlich

Recurrence

Each winter term

Version

Events
WS 18/19 2133108 Fuels and Lubricants for 2 SWS | Lecture (V) Kehrwald
Combustion Engines
Exams
SS 2018 [ 76-T-MACH-105184 | Fuels and Lubricants for Combustion Prifung (PR) Kehrwald
Engines
WS 18/19 | 76-T-MACH-105184 | Fuels and Lubricants for Combustion Prifung (PR)
Engines
Competence Certificate
oral examination, Duration: ca. 25 min., no auxiliary means
Prerequisites
none
Below you will find excerpts from events related to this course:
Fuels and Lubricants for Combustion Engines
Lecture (V)

2133108, WS 18/19, 2 SWS, Open in study portal

Learning Content
Introduction and basics

Fuels for Gasoline and Diesel engines

Hydrogen

Lubricants for Gasoline and Diesel engines

Coolants for combustion engines

Workload

regular attendance: 24 hours
self-study: 96 hours

Literature

Lecturer notes
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x63BF83DBE9034829AEB7B8BF51946027
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x63BF83DBE9034829AEB7B8BF51946027
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3236BAD70D6F4E54BC6AB51D7B1A4340
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3236BAD70D6F4E54BC6AB51D7B1A4340
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEBD3642E7F7F4D36A8AB21C22E16FD86
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEBD3642E7F7F4D36A8AB21C22E16FD86
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x63BF83DBE9034829AEB7B8BF51946027

3 COURSES

Course: Fundamentals for Design of Motor-Vehicle Bodies | [T-MACH-102116]

T 3.136 Course: Fundamentals for Design of Motor-Vehicle Bodies | [T-

MACH-102116]

Responsible: Horst Dietmar Bardehle
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 2 Each winter term

Events

WS 18/19 | 2113814 Fundamentals for Design of 1 SWS | Lecture (V) Bardehle
Motor-Vehicles Bodies |

Exams

SS 2018 | 76-T-MACH-102116 | Fundamentals for Design of Motor-Vehicle | Prifung (PR) Bardehle, Unrau
Bodies |

WS 18/19 | 76-T-MACH-102116 | Fundamentals for Design of Motor-Vehicle | Prifung (PR) Unrau, Bardehle
Bodies |

Competence Certificate
Oral group examination

Duration: 30 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals for Design of Motor-Vehicles Bodies |
2113814, WS 18/19, 1 SWS, Open in study portal

Learning Content
1. History and design

2. Aerodynamics

3. Design methods (CAD/CAM, FEM)

4. Manufacturing methods of body parts

5. Fastening technologie

6. Body in white / body production, body surface
Workload

regular attendance: 10,5 hours

self-study: 49,5 hours

Literature

1. Automobiltechnische Zeitschrift ATZ, Friedr. Vieweg & Sohn Verlagsges. mbH,
Wiesbaden

2. Automobil Revue, Bern (Schweiz)
3. Automobil Produktion, Verlag Moderne Industrie, Landsberg
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6E3B0E8F73A04A82BC5801EFE40EFE33
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6E3B0E8F73A04A82BC5801EFE40EFE33
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x90B829AA9F5A4EFABD413361D5C8D9FD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x90B829AA9F5A4EFABD413361D5C8D9FD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD569214577834FD39A0651334EE17A71
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD569214577834FD39A0651334EE17A71
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6E3B0E8F73A04A82BC5801EFE40EFE33

3 COURSES Course: Fundamentals for Design of Motor-Vehicle Bodies Il [T-MACH-102119]

T 3.137 Course: Fundamentals for Design of Motor-Vehicle Bodies Il [T-

MACH-102119]

Responsible: Horst Dietmar Bardehle
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Priifungsleistung miindlich 2 Each summer term
Events
SS 2018 2114840 Fundamentals for Design of 1 SWS | Lecture (V) Bardehle
Motor-Vehicles Bodies Il
Exams
SS 2018 | 76-T-MACH-102119 | Fundamentals for Design of Motor-Vehicle | Prifung (PR) Bardehle, Gauterin
Bodies Il
WS 18/19 | 76-T-MACH-102119 | Fundamentals for Design of Motor-Vehicle | Prifung (PR) Bardehle
Bodies Il

Competence Certificate
Oral group examination

Duration: 30 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals for Design of Motor-Vehicles Bodies Il
2114840, SS 2018, 1 SWS, Open in study portal

Learning Content
1. Body properties/testing procedures

2. External body-parts

3. Interior trim

4. Compartment air conditioning

5. Electric and electronic features

6. Crash tests

7. Project management aspects, future prospects
Workload

regular attendance: 10,5 hours

self-study: 49,5 hours

Literature

1. Automobiltechnische Zeitschrift ATZ, Friedr. Vieweg & Sohn Verlagsges. mbH,
Wiesbaden

2. Automobil Revue, Bern (Schweiz)
3. Automobil Produktion, Verlag Moderne Industrie, Landsberg
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8353CA031FDD4FFE84CDC6A34C3F84F1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8353CA031FDD4FFE84CDC6A34C3F84F1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x03133F5039494EDF8AF9A6DB66B3A4ED
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x03133F5039494EDF8AF9A6DB66B3A4ED
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD5DDF8986EB54CF6A017CADCEA2333C5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD5DDF8986EB54CF6A017CADCEA2333C5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8353CA031FDD4FFE84CDC6A34C3F84F1

3 COURSES Course: Fundamentals in Materials Thermodynamics and Heterogeneous Equilibria [T-MACH-107670]

3.138 Course: Fundamentals in Materials Thermodynamics and Heterogeneous
Equilibria [T-MACH-107670]

Responsible: Dr. Peter Franke
Prof. Dr. Hans Jlrgen Seifert

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 6 Each winter term 2

Events

WS 18/19 |2193002 Fundamentals in Materials 3 SWS | Lecture (V) Seifert
Thermodynamics and
Heterogeneous Equilibria (with
exercises)

Exams

SS 2018 76-T-MACH-107670 | Fundamentals in Materials Prifung (PR) Seifert
Thermodynamics and Heterogeneous
Equilibria
WS 18/19 | 76-T-MACH-107670 | Fundamentals in Materials Prifung (PR) Seifert
Thermodynamics and Heterogeneous
Equilibria

Competence Certificate
Oral examination (about 30 min)

Prerequisites
The successful participation in Exercises for Fundamentals in Materials Thermodynamics and Heterogeneous Equilibria is the
condition for the admittance to the oral exam in Fundamentals in Materials Thermodynamics and Heterogeneous Equilibria.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-107669 - Exercises for Fundamentals in Materials Thermodynamics and Heterogeneous Equilibria
must have been passed.

Recommendation
Bacic course in materials science and engineering

Basic course in mathematics
physics or physical chemistry

Below you will find excerpts from events related to this course:

Fundamentals in Materials Thermodynamics and Heterogeneous Equilibria (with
exercises) Lecture (V)
2193002, WS 18/19, 3 SWS, Open in study portal
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA4205992E57C4F63AF9D1BAB9966FC69
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x41CFA66548344061B0D9AF38430167F3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3CE2BEBDD49F48B7ADE7BE472F69E73A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3CE2BEBDD49F48B7ADE7BE472F69E73A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3CE2BEBDD49F48B7ADE7BE472F69E73A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA4205992E57C4F63AF9D1BAB9966FC69

3 COURSES Course: Fundamentals in Materials Thermodynamics and Heterogeneous Equilibria [T-MACH-107670]

Learning Content
1. Binary phase diagrams

2. Ternary phase diagrams

- Complete solubility

- Eutectic systems

- Peritectic systems

- Systems with transition reactions

- Systems with intermetallic phases

3. Thermodynamics of solution phases

4. Materials reactions involving pure condensed phases and a gaseous phase
5. Reaction equilibria in systems containing components in condensed solutions
6. Thermodynamics of multicomponent multiphase materials systems

7. Calculation of Phase Diagrams (CALPHAD)

Workload
regular attendance: 22 hours

self-study: 98 hours

Literature
1. Phase Equilibria, Phase Diagrams and Phase Transformations, Their Thermodynamic Basis; M. Hillert, University Press,
Cambridge (2007)

2. Introduction to the Thermodynamics of Materials; D.R. Gaskell, Taylor & Francis (2008)
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3 COURSES

Course: Fundamentals in the Development of Commercial Vehicles | [T-MACH-105160]

T 3.139 Course: Fundamentals in the Development of Commercial Vehicles | [T-

MACH-105160]

Responsible:  Prof. Dr. Jérg Zirn
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 2 Each winter term

Events

WS 18/19 | 2113812 Fundamentals in the 1 SWS | Lecture (V) Zurn
Development of Commercial
Vehicles |

Exams

SS 2018 76-T-MACH-105160 | Fundamentals in the Development of Prifung (PR) Zarn
Commercial Vehicles |

WS 18/19 | 76-T-MACH-105160 | Fundamentals in the Development of Prufung (PR) Zarn

Commercial Vehicles |

Competence Certificate
Oral group examination

Duration: 30 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals in the Development of Commercial Vehicles |
2113812, WS 18/19, 1 SWS, Open in study portal

Learning Content
1. Introduction, definitions, history

. Development tools

. Complete vehicle

. Cab, bodyshell work

. Cab, interior fitting

. Alternative drive systems

. Drive train

. Drive system diesel engine

© 00 N O b~ WDN

. Intercooled diesel engines

Workload
regular attendance: 10,5 hours
self-study: 49,5 hours
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFC6CA30F70684D0791434CB398F01EFA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFC6CA30F70684D0791434CB398F01EFA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFC6CA30F70684D0791434CB398F01EFA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFBEF239A39FC4404BA1F51EE719D2C9A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFBEF239A39FC4404BA1F51EE719D2C9A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB8D1280E60DF40A2B3C93390137F981E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB8D1280E60DF40A2B3C93390137F981E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFC6CA30F70684D0791434CB398F01EFA

3 COURSES Course: Fundamentals in the Development of Commercial Vehicles | [T-MACH-105160]

Literature
1. Marwitz, H., Zittel, S.: ACTROS -- die neue schwere Lastwagenbaureihe von Mercedes-Benz, ATZ 98, 1996, Nr. 9

2. Alber, P., McKellip, S.: ACTROS -- Optimierte passive Sicherheit, ATZ 98, 1996

3. Morschheuser, K.: Airbag im Rahmenfahrzeug, ATZ 97, 1995, S. 450 ff.
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3 COURSES

Course: Fundamentals in the Development of Commercial Vehicles Il [T-MACH-105161]

T 3.140 Course: Fundamentals in the Development of Commercial Vehicles Il [T-
MACH-105161]

Responsible:
Organisation:

Part

Prof. Dr. Jérg Zlrn
KIT Department of Mechanical Engineering

of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

M-MACH-102630 - Schwerpunkt: Mobile Arbeitsmaschinen

Type Credits Recurrence Version
Priifungsleistung miindlich 2 Each summer term

Events

SS 2018 2114844 Fundamentals in the 1 SWS | Lecture (V) Zurn
Development of Commercial
Vehicles I

Exams

SS 2018 76-T-MACH-105161 | Fundamentals in the Development of Prifung (PR) Zarn
Commercial Vehicles Il

WS 18/19 | 76-T-MACH-105161 | Fundamentals in the Development of Prufung (PR) Zarn
Commercial Vehicles Il

Competence Certificate
Oral group examination

Duration: 30 minutes

Auxiliary means: none

Prerequisites

none

Below you will find excerpts from events related to this course:

Fundamentals in the Development of Commercial Vehicles Il
2114844, SS 2018, 1 SWS, Open in study portal

Learning Content

. Systems

0 N O b WDN =

. Excursion

Workload

. Axle systems
. Front axles and driving dynamics
. Chassis and axle suspension
. Braking System

regular attendance: 10,5 hours
self-study: 49,5 hours

. Gear boxes of commercial vehicles
. Intermediate elements of the drive train

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3C22D949BAD74DD9BED649EB2438CBB9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3C22D949BAD74DD9BED649EB2438CBB9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3C22D949BAD74DD9BED649EB2438CBB9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x01B83C7FC3D64162901FF24C359DF8EF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x01B83C7FC3D64162901FF24C359DF8EF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3FFD096C2092431AB4E9AC79F7E98992
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3FFD096C2092431AB4E9AC79F7E98992
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3C22D949BAD74DD9BED649EB2438CBB9

3 COURSES Course: Fundamentals in the Development of Commercial Vehicles Il [T-MACH-105161]

Literature
1. Schittler, M., Heinrich, R., Kerschbaum, W.: Mercedes-Benz Baureihe 500 -- neue V-Motorengeneration fur schwere

Nutzfahrzeuge, MTZ 57 Nr. 9, S. 460 ff., 1996
2. Robert Bosch GmbH (Hrsg.): Bremsanlagen fir Kraftfahrzeuge, VDI-Verlag, Dusseldorf, 1. Auflage, 1994

3. Rubi, V., Strifler, P. (Hrsg. Institut fir Krafttahrwesen RWTH Aachen): Industrielle Nutzfahrzeugentwicklung, Schriftenreihe
Automobiltechnik, 1993
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3 COURSES Course: Fundamentals of Automobile Development | [T-MACH-105162]

3.141 Course: Fundamentals of Automobile Development | [T-MACH-105162]

Responsible: Dipl.-Ing. Rolf Frech
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Prufungsleistung schriftlich 2 Each winter term 1

Events

WS 18/19 | 2113810 Fundamentals of Automobile 1 SWS | Lecture (V) Frech
Development |

WS 18/19 | 2113851 Principles of Whole Vehicle 1 SWS | Lecture (V) Frech
Engineering |

Exams

SS 2018 76-T-MACH-105162 | Fundamentals of Automobile Development | | Prifung (PR) Frech, Unrau

WS 18/19 | 76-T-MACH-105162 | Fundamentals of Automobile Development | | Priifung (PR) Frech, Unrau

Competence Certificate
Written examination

Duration: 90 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Automobile Development |

. Lecture (V)
2113810, WS 18/19, 1 SWS, Open in study portal

Notes
Block lecture on two days. Room and data will be published on the homepage of the institute.

Learning Content

1. Process of automobile development

2. Conceptual dimensioning and design of an automobile

3. Laws and regulations — National and international boundary conditions

4. Aero dynamical dimensioning and design of an automobile |

5. Aero dynamical dimensioning and design of an automobile Il

6. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines |
7. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines Il

Workload
regular attendance: 10,5 hours
self-study: 49,5 hours

Literature
The scriptum will be provided during the first lessons

Principles of Whole Vehicle Engineering |

) Lecture (V)
2113851, WS 18/19, 1 SWS, Open in study portal

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x10F8BBFD097F4D2BA6A7202537DA8FB1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x10F8BBFD097F4D2BA6A7202537DA8FB1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x55945DC266E847C28980EE73B42C22A5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x55945DC266E847C28980EE73B42C22A5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x18D18DF331004055A1DE16C4764EA1D6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x45DE807AF3ED4AAC847A97911CC048E4
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x10F8BBFD097F4D2BA6A7202537DA8FB1
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x55945DC266E847C28980EE73B42C22A5

3 COURSES Course: Fundamentals of Automobile Development | [T-MACH-105162]

Notes
Block lecture on two days. Room and data will be published on the homepage of the institute.

In English language.

Learning Content

1. Process of automobile development

2. Conceptual dimensioning and design of an automobile

3. Laws and regulations — National and international boundary conditions

4. Aero dynamical dimensioning and design of an automobile |

5. Aero dynamical dimensioning and design of an automobile I

6. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines |
7. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines Il

Workload
regular attendance: 10,5 hours
self-study: 49,5 hours

Literature
The scriptum will be provided during the first lessons

Mechanical Engineering (SPO 2016)
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3 COURSES Course: Fundamentals of Automobile Development Il [T-MACH-105163]

3.142 Course: Fundamentals of Automobile Development Il [T-MACH-105163]

Responsible: Dipl.-Ing. Rolf Frech
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Priufungsleistung schriftlich 2 Each summer term 2

Events

SS 2018 | 2114842 Fundamentals of Automobile 1 SWS | Lecture (V) Frech
Development Il

SS 2018 [2114860 Principles of Whole Vehicle 1 SWS | Block lecture (BV) Frech
Engineering Il

Exams

SS 2018 76-T-MACH-105163 | Fundamentals of Automobile Development | Prifung (PR)
Il

Frech, Unrau

WS 18/19 | 76-T-MACH-105163 | Fundamentals of Automobile Development | Prifung (PR)
Il

Unrau, Frech

Competence Certificate
Written examination

Duration: 90 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Automobile Development Il
2114842, SS 2018, 1 SWS, Open in study portal

Learning Content
1. Application-oriented material and production technology |

2. Application-oriented material and production technology Il
3. Overall vehicle acoustics in the automobile development
4. Drive train acoustics in the automobile development

5. Testing of the complete vehicle

6. Properties of the complete automobile

Workload
regular attendance: 10,5 hours
self-study: 49,5 hours

Literature

The scriptum will be provided during the first lessons.

Principles of Whole Vehicle Engineering Il
2114860, SS 2018, 1 SWS, Open in study portal

Mechanical Engineering (SPO 2016)
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Block lecture (BV)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF3D8A503559540C3A5BCE4FF6F31B4EA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF3D8A503559540C3A5BCE4FF6F31B4EA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x50D5AE695C0748C4A68501ECC72AE28B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x50D5AE695C0748C4A68501ECC72AE28B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6DB01385DAE14A419AEA6C262DB39AC4
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6DB01385DAE14A419AEA6C262DB39AC4
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCA0DD395D7624E929B8C5FD75216EA44
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCA0DD395D7624E929B8C5FD75216EA44
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF3D8A503559540C3A5BCE4FF6F31B4EA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x50D5AE695C0748C4A68501ECC72AE28B

3 COURSES Course: Fundamentals of Automobile Development Il [T-MACH-105163]

Learning Content
1. Application-oriented material and production technology |

2. Application-oriented material and production technology Il
3. Overall vehicle acoustics in the automobile development
4. Drive train acoustics in the automobile development

5. Testing of the complete vehicle

6. Properties of the complete automobile

Workload
regular attendance: 10,5 hours
self-study: 49,5 hours

Literature
The scriptum will be provided during the first lessons.
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3 COURSES

Course: Fundamentals of Catalytic Exhaust Gas Aftertreatment [T-MACH-105044]

T 3.143 Course: Fundamentals of Catalytic Exhaust Gas Aftertreatment [T-

MACH-105044]

Responsible: Prof. Dr. Olaf Deutschmann
Prof. Dr. Jan-Dierk Grunwaldt
Dr.-Ing. Heiko Kubach
Prof. Dr.-Ing. Egbert Lox

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 |2134138 Fundamentals of catalytic 2 SWS | Lecture (V) Lox, Grunwaldt,
exhaust gas aftertreatment Deutschmann
Exams
SS 2018 76-T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Prifung (PR) Lox
Aftertreatment
WS 18/19 | 76-T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Prifung (PR)
Aftertreatment
Competence Certificate
oral examination, Duration: 25 min., no auxiliary means
Prerequisites
none
Below you will find excerpts from events related to this course:
Fundamentals of catalytic exhaust gas aftertreatment
Lecture (V)

2134138, SS 2018, 2 SWS, Open in study portal

Learning Content
. kind and source of emissions
. emission legislation

. EGA at diesel engines

NO AR WN -

Workload
regular attendance: 36 hours
self-study: 84 hours

. principal of catalytic exhaust gas aftertreatment (EGA)
. EGA at stoichiometric gasoline engines
. EGA at gasoline engines with lean mixtures

. economical basic conditions for catalytic EGA

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBFD866EA9254417281B0AA79114A5691
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBFD866EA9254417281B0AA79114A5691
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6412019071DE46029D12976D4D0E5BFF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6412019071DE46029D12976D4D0E5BFF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1C289BBE02D546AF848C3848077F27D7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1C289BBE02D546AF848C3848077F27D7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBFD866EA9254417281B0AA79114A5691

3 COURSES Course: Fundamentals of Catalytic Exhaust Gas Aftertreatment [T-MACH-105044]

Literature
Lecture notes available in the lectures

1. "Environmental Catalysis" Edited by G.Ertl, H. Knétzinger, J. Weitkamp Wiley-VCH Verlag GmbH, Weinheim, 1999 ISBN
3-527-29827-4

2. "Cleaner Cars- the history and technology of emission control since the 1960s" J. R. Mondt Society of Automotive Engineers,
Inc., USA, 2000 Publication R-226, ISBN 0-7680-0222-2

3. "Catalytic Air Pollution Control - commercial technology" R. M. Heck, R. J. Farrauto John Wiley & Sons, Inc., USA, 1995 ISBN
0-471-28614-1

4. "Automobiles and Pollution" P. Degobert Editions Technic, Paris, 1995 ISBN 2-7108-0676-2

5. "Reduced Emissions and Fuel Consumption in Automobile Engines" F. Schaeder, R. van Basshuysen, Springer Verlag Wien
New York, 1995 ISBN 3-211-82718-8 )

6. "Autoabgaskatalysatoren : Grudlagen - Herstellung - Entwicklung - Recycling - Okologie" Ch. Hageliiken und 11 Mitautoren,
Expert Verlag, Renningen, 2001 ISBN 3-8169-1932-4

Mechanical Engineering (SPO 2016)
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3 COURSES

Course: Fundamentals of Combustion Engine Technology [T-MACH-105652]

T 3.144 Course: Fundamentals of Combustion Engine Technology [T-
MACH-105652]

Responsible:

Organisation:

Dr.-Ing. Séren Bernhardt
Dr.-Ing. Heiko Kubach
Jurgen Pfeil

Dr.-Ing. Olaf Toedter
Dr.-Ing. Uwe Wagner

KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
Type Credits Recurrence Version
Prifungsleistung miindlich 5 Each winter term 1
Events
WS 18/19 2133123 Fundamentals of Combustion 2 SWS | Lecture (V) Kubach, Wagner,
Engine Technology Toedter, Pfeil,
Bernhardt, Velji
Exams
SS 2018 | 76-T-MACH-105652 | Fundamentals of Combustion Engine Prifung (PR) Kubach
Technology
WS 18/19 | 76-T-MACH-105652 | Fundamentals of Combustion Engine Prifung (PR) Kubach
Technology

Competence Certificate

oral exam, 30 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Combustion Engine Technology

Learning Content

Gasexchange systems

Injection systems
Engine Control units
Cooling systems

Transmission

Workload

regular attendance 25 h

self-study 125 h

) Lecture (V)
2133123, WS 18/19, 2 SWS, Open in study portal
Fundamentals of engine processes
Components of combustion engines
Mixture formation systems
Mechanical Engineering (SPO 2016) 310
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x560C8409B81D4888906C6361CDAD78A7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x560C8409B81D4888906C6361CDAD78A7
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1DA1C0C1AED447D583BD683F866471F3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFC7DE7119F59431E8007894E97BC0E32
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFC7DE7119F59431E8007894E97BC0E32
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x560C8409B81D4888906C6361CDAD78A7

3 COURSES

Course: Fundamentals of Combustion | [T-MACH-105213]

3.145 Course: Fundamentals of Combustion | [T-MACH-105213]

Responsible:

Organisation:

Prof. Dr. Ulrich Maas
Dr. J6rg Sommerer

KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102743 - Grundlagen und Methoden des Theoretischen Maschinenbaus
Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term 1
Events
WS 18/19 | 2165515 Fundamentals of Combustion | |2 SWS | Lecture (V) Maas
WS 18/19 | 2165517 Fundamentals of Combustion | 1 SWS | Practice (U) Maas
(Tutorial)
WS 18/19 | 3165016 Fundamentals of Combustion | |2 SWS | Lecture (V) Maas, Sommerer
WS 18/19 | 3165017 Fundamentals of Combustion | 1SWS | Practice (U) Maas, Sommerer
(Tutorial)
Exams
SS 2018 | 76-T-MACH-105213 | Fundamentals of Combustion | Prifung (PR) Maas
SS 2018 76-T-MACH-105464 | Fundamentals of Combustion | Prifung (PR) Maas
WS 18/19 | 76-T-MACH-105213 | Fundamentals of Combustion | Prifung (PR) Maas
WS 18/19 | 76-T-MACH-105464 | Fundamentals of Combustion | Prufung (PR) Maas

Competence Certificate

Written exam, 3 h

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Combustion |
2165515, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Lecture (V)

Blackboard and Powerpoint presentation

Learning Content

Mechanical Engineering (SPO 2016)

Ignition processes

Fundamental concepts ans phenomena
Experimental analysis of flames

Conservation equations for laminar flat flames
Chemical reactions

Chemical kinetics mechanisms

Laminar premixed flames

Laminar diffusion flames
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFD6D992FDFCD479992B03AF0593608D3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA74AE77D999E4524A3189326DC464F69
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA74AE77D999E4524A3189326DC464F69
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9EDBDABB148144E9B196F504140B2202
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6122E3F4F4154B2B926FEA30E86F0AFA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6122E3F4F4154B2B926FEA30E86F0AFA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC0408D408806457CB753F4584147F031
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x26D73E9B49B642B08A75C6762EFB08DE
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB600FEBA76AC420EAEB343942F9CF219
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6835447BCF4C4276828C93AA4407511A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFD6D992FDFCD479992B03AF0593608D3

3 COURSES Course: Fundamentals of Combustion | [T-MACH-105213]

Annotation
Compulsory elective subject: 2+1 SWS and 5 LP.

Workload
Regular attendance: 22.5 h

Self-study: 97.5 h

Literature
Lecture notes,

Combustion - Physical and Chemical Fundamentals, Modeling and Simulation, Experiments, Pollutant Formation, authors: U.
Maas, J. Warnatz, R.W. Dibble, Springer-Lehrbuch, Heidelberg 1996

Fundamentals of Combustion | (Tutorial)

: Practice (U)
2165517, WS 18/19, 1 SWS, Open in study portal

Literature

* Lecture Notes
» J. Warnatz; U. Maas; R.W. Dibble: Combustion, Springer, Heidelberg 1996
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3 COURSES Course: Fundamentals of Combustion Il [T-MACH-105325]

3.146 Course: Fundamentals of Combustion Il [T-MACH-105325]

Responsible: Prof. Dr. Ulrich Maas
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 2

Events

SS 2018 2100002 Fundamentals of combustion Il | 2 SWS | Lecture (V) Maas
SS 2018 | 2166538 Fundamentals of combustion Il | 2 SWS | Lecture (V) Maas
SS 2018 |[2166539 Ubung zu Grundlagen der 1 SWS | Practice (U) Maas

technischen Verbrennung Il

Exams

SS 2018 76-T-MACH-105325 | Fundamentals of Combustion Il Prifung (PR) Maas
WS 18/19 | 76-T-MACH-105325 | Fundamentals of Combustion I Prufung (PR) Maas

Competence Certificate
oral exam, 20 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of combustion Il

) Lecture (V)
2100002, SS 2018, 2 SWS, Open in study portal

Description
Media:

Blackboard and Powerpoint presentation

Learning Content

Three dimensional Navier-Stokes equations for reacting flows
Tubulent reactive flows

Turbulent non-premixed flames

Turbulent premixed flames

Combustion of liquid and solid fuels

Engine knock

NOx formation

Formation of hydrocarbons and soot

Thermodynamics of combustion processes

Transport phenomena

e o o o o o o o o o

Workload
Regular attendance: 35 hours

Self-study: 95 hours
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3 COURSES Course: Fundamentals of Combustion Il [T-MACH-105325]

Literature
Lecture notes;

Combustion - Physical and Chemical Fundamentals, Modeling and Simulation,Experiments, Pollutant Formation; Authors: U.
Maas, J. Warnatz, R.W. Dibble, Springer; Heidelberg, Karlsruhe, Berkley 2006

Fundamentals of combustion Il

: Lecture (V)
2166538, SS 2018, 2 SWS, Open in study portal

Description
Media:

Blackboard and Powerpoint presentation

Learning Content

Three dimensional Navier-Stokes equations for reacting flows
Tubulent reactive flows

Turbulent non-premixed flames

Turbulent premixed flames

Combustion of liquid and solid fuels

Engine knock

NOx formation

Formation of hydrocarbons and soot

Thermodynamics of combustion processes

Transport phenomena

e o o o o o o o o o

Workload
Regular attendance: 35 hours

Self-study: 95 hours

Literature
Lecture notes;

Combustion - Physical and Chemical Fundamentals, Modeling and Simulation,Experiments, Pollutant Formation; Authors: U.
Maas, J. Warnatz, R.W. Dibble, Springer; Heidelberg, Karlsruhe, Berkley 2006

Ubung zu Grundlagen der technischen Verbrennung II

_ Practice (U)
2166539, SS 2018, 1 SWS, Open in study portal

Learning Content
Calculation and Simulation of combustion processes

Workload
regular attendance: 21 hours

Literature

Lecture notes

Buch Verbrennung - Physikalisch-Chemische Grundlagen, Modellbildung, Schadstoffentstehung, Autoren: U. Maas, J. Warnatz,
R.W. Dibble, Springer-Lehrbuch, Heidelberg 1996
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3 COURSES Course: Fundamentals of Energy Technology [T-MACH-105220]

3.147 Course: Fundamentals of Energy Technology [T-MACH-105220]

Responsible: Dr. Aurelian Florin Badea
Prof. Dr.-Ing. Xu Cheng

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik

Type Credits Recurrence Version
Priufungsleistung schriftlich 8 Each summer term

Events

SS 2018 | 2130927 Fundamentals of Energy 3 SWS | Lecture (V) Cheng, Badea
Technology

SS 2018 | 3190923 Fundamentals of Energy 3 SWS | Lecture (V) Badea
Technology

Exams

SS 2018 76-T-MACH-105220 | Fundamentals of Energy Technology Prifung (PR) Badea, Cheng

WS 18/19 | 76-T-MACH-105220 | Fundamentals of Energy Technology Prufung (PR) Badea, Cheng

Competence Certificate
Written examination, 90 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Energy Technology
2130927, SS 2018, 3 SWS, Open in study portal

Learning Content

The following relevant fields of the energy industry are covered:
- Energy demand and energy situation

- Energy types and energy mix

- Basics. Thermodynamics relevant to the energy sector

- Conventional fossil-fired power plants

- Combined Cycle Power Plants

- Cogeneration

- Nuclear energy

- Regenerative energies: hydropower, wind energy, solar energy, other energy systems
- Energy demand structures. Basics of economic efficiency and calculus. Optimization

- Energy storage
- Transport of energy
- Power generation and environment. Future of the energy industry

Workload
lectures: 45 h

preparation to exam: 195 h

Fundamentals of Energy Technology
3190923, SS 2018, 3 SWS, Open in study portal

Mechanical Engineering (SPO 2016)
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3 COURSES Course: Fundamentals of Energy Technology [T-MACH-105220]

Learning Content

The following relevant fields of the energy industry are covered:
- Energy forms

- Thermodynamics relevant to energy industry

- Energy sources: fossil fuels, nuclear energy, renewable sources
- Energy industry in Germany, Europe and worldwide

- Power generation and environment

- Evaluation of energy conversion processes

- Thermal/electrical power plants and processes

- Transport of energy / energy carriers

- Energy storage

- Systems utilizing renewable energy sources

- Basics of economic efficiency and calculus / Optimisation

- Future of the energy industry

Workload
lectures: 45 h
preparation to exam: 195 h
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Course: Fundamentals of reactor safety for the operation and dismantling
3 COURSES of nuclear power plants [T-MACH-105530]

3.148 Course: Fundamentals of reactor safety for the operation and dismantling
of nuclear power plants [T-MACH-105530]

Responsible:  Dr. Victor Hugo Sanchez-Espinoza
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102608 - Schwerpunkt: Kerntechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2190465 Fundamentals of reactor safety for |2 SWS | Block lecture (BV) Sanchez-Espinoza

the operation and dismantling of
nuclear power plants

Competence Certificate
oral exam about 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of reactor safety for the operation and dismantling of
nuclear power plants Block lecture (BV)
2190465, WS 18/19, 2 SWS, Open in study portal

Learning Content

In the lecture, the fundamental principles and concepts of reactor safety explained. They facilitate the assessment of the safety
status of nuclear power plants and the interpretation of incidents or accidents as such as Chernobyl or Fukushima. Starting with
the explanations of the technical safety features of reactor systems, the safety concepts of different reactor types are discussed.
The initiation and progression of incidents/accidents as well as the methods for the safety evaluation are also presented in this
lecture. Discussing the Fukushima accident, the radiological risk from nuclear power plants together with the counter measures
to stop severe accident and to limit the consequences will be explained. Finally, new development to increase the safety or
reactors of Generation Il and IV will be presented.

Lecture Content:

National and international nuclear regulations

Fundamental principles of reactor safety

Implementation of safety principles in nuclear power plants of generation 2
Safety analysis and methods for safety assessment

Nuclear events and accidents and its evaluation methods

Discussion severe accidents e.g. the Fukushima accident

Safety features of reactor systems of generation 3 and 4

e o o o o o o

Workload
Time of attendance: 30 hours

Self-study: 60 hours

Literature

G. Kessler at al; Risks of Nuclear Energy Technology- Safety Concepts of Light Water Reactors. Springer Verlag 2014.
B. R. Sehgal; Nuclear Safety in LWR: Severe Accident Phenomenology. Academic Press Elsevier. 2012.

John C. Lee and Norman J. McCormick.July; Risk and Safety Analysis of Nuclear Systems. 2011

G. Petrangeli; Nuclear Safety. Elsevier Butterworth-Heinemann. 2006

J. N. Lillington; Light Water Reactor Safety: The Development of Advanced Models and Codes for Light Water Reactor
Safety Analysis. Elsevier 1995.
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3 COURSES Course: Fusion Technology A [T-MACH-105411]

3.149 Course: Fusion Technology A [T-MACH-105411]

Responsible:  Prof. Dr. Robert Stieglitz
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102643 - Schwerpunkt: Fusionstechnologie

Type Credits Recurrence Version
Prifungsleistung mundlich 4 Each winter term 1

Events

WS 18/19 | 2169483 Fusion Technology A 28WS | Lecture / Practice Stieglitz

(VU)

WS 18/19 | 2169484 Ubung zu Fusionstechnologie A |2 SWS | Practice (U) Stieglitz
Exams

SS 2018 76-T-MACH-105411 | Fusion Technology A Prifung (PR) Stieglitz
WS 18/19 | 76-T-MACH-105411 | Fusion Technology A Prufung (PR) Stieglitz

Competence Certificate
oral exam of about 30 minutes

Prerequisites
none

Recommendation
appreciated is knowldege in heat ans mass transfer as well as in electrical engineering,

basic knowledge in fluid mechanics, material sciences and physics

Below you will find excerpts from events related to this course:

Fusion Technology A

_ Lecture / Practice (VU)
2169483, WS 18/19, 2 SWS, Open in study portal

Learning Content

Acutal energy situation and perspectives. Transfer of the fndamentals in structure of matter physics, fusion and nuclear fission,
plasma. Ignition conditions of a plasma, plasma instabilities, control of a plasma and transport in plasmas. Magnet technology,
super-conductivity, materials in super-conductivity, fabrication and design of magnets, trtium and fuel cycle, vacuum technology
in fusion. The individual section describe additionally the task, the challenges and the design of state of the art technology. Also
an introduction into design criteria and materials for fusion are given, which scopes the fundamentals of material science,
characterization of fusion materials, material damage by irradiation and calculation methods for nuclear materials.Additionally
hints for an adequate material selection are presented.

Workload
regular attendance: 21 h
self-study:90 h

Literature
Within each subblock an adequate selection of literature is given. Additionally the students get the lecuture materials in printed
and electronic version.
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3 COURSES

Course: Fusion Technology B [T-MACH-105433]

3.150 Course: Fusion Technology B [T-MACH-105433]

Responsible:
Organisation:

Prof. Dr. Robert Stieglitz
KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102643 - Schwerpunkt: Fusionstechnologie
Type Credits Recurrence Version
Priufungsleistung miindlich 4 Each summer term

Events

SS 2018 | 2190492 Fusion Technology B 2 SWS | Lecture (V) Stieglitz
SS 2018 2190493 Ubungen zu Fusionstechnologie |2 SWS | Practice (U) Stieglitz

B

Exams

SS 2018 76-T-MACH-105433 | Fusion Technology B Prifung (PR) Stieglitz
WS 18/19 | 76-T-MACH-105433 | Fusion Technology B Prifung (PR) Stieglitz

Competence Certificate
oral exam of about 30 minutes

Prerequisites

none

Recommendation
attendance of fusion technology A lecture

reliable capability to use fundamental knowledge communicated in the bachelor study in physics, material sciences

engineering and engineering design

Annotation

none

Below you will find excerpts from events related to this course:

Fusion Technology B
2190492, SS 2018, 2 SWS, Open in study portal

Learning Content
Die Fusionstechnologie B beinhaltet

, electrical

Lecture (V)

Fusion neutronics, plasma facing components and plasma heating-and current drive methods. The section fusion neutronics
scopes the fundamentals and calculation methods, which allows for a physical design of a nuclear fusion reactor and the
corresponding components (such as blankets, divertors, shielding, activation and dose rate). Fusion reactors produce fuel their
"self". The necessary blankets are complex structures whose foundations and concept options, design criteria and methods are
discussed. Also the divertor is a plasma facing component. Its tasks, constraints, and design concepts are explained. The
arrangement of the plasma facing components in a fusion power plant means changing demands on the system integration and
energy conversion. To ignite the plasma extreme temperatures of several million degrees are required. For this purpose, special
plasma heating techniques are used such as electron cyclotron resonance heating (ECRH), ion-cyclotron resonance heating
(ICRH), the current drive at the lower hybrid frequency, and the neutral particle injection. Their basic mode of action, the design
criteria, the transmission options and performance are presented and discussed. Additionally the heating method used also for
plasma stabilization. Here are some considerations and limitations are presented.

Workload

regular attendance: 21 h
self-study: 49 h
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3 COURSES Course: Fusion Technology B [T-MACH-105433]

Literature
Lecture notes

McCracken, Peter Scott, Fusion, The Energy of Universe, Elsevier Academic Press, ISBN: 0-12-481851-X
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3 COURSES Course: Gasdynamics [T-MACH-105533]

3.151 Course: Gasdynamics [T-MACH-105533]

Responsible: Dr.-Ing. Franco Magagnato
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102612 - Schwerpunkt: Modellierung und Simulation in der Energie- und Stromungstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102634 - Schwerpunkt: Stromungsmechanik
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik
M-MACH-102636 - Schwerpunkt: Thermische Turbomaschinen
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version

Prifungsleistung miindlich 4 Each winter term 1
Events
SS 2018 2154200 Gasdynamics 2 SWS | Lecture (V) Magagnato, Xiao
WS 18/19 | 2154200 Gasdynamics 2 SWS | Lecture (V) Magagnato
Exams
SS 2018 [ 76-T-MACH-105533 | Gasdynamics Prifung (PR) Magagnato
WS 18/19 | 76-T-MACH-105533 | Gasdynamics Prifung (PR)

Competence Certificate
oral exam - 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Gasdynamics

) Lecture (V)
2154200, SS 2018, 2 SWS, Open in study portal

Description
Media:

Powerpoint presentation

Learning Content
This lecture covers the following topics:

Introduction, basics of Thermodynamics

Governing equations of gas dynamics

Application of the conservation equations

The transport equations in differential form

Stationary flow filament theory with and without shock waves

Discussion of the energy equation: Stagnation and critical values

Flow filament theory for variable cross-sectional areas. Flow inside a Laval nozzle

e o o o o o o

Workload
regular attendance: 21 hours

self-study: 84 hours

Literature
John, J., and Keith T. Gas Dynamics. 3rd ed.

Harlow: Prentice Hall, 2006
Rathakrishnan, E. Gas Dynamics. Prentice Hall of India Pvt. Ltd, 2006
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3 COURSES

Course: Gear Cutting Technology [T-MACH-102148]

3.152 Course: Gear Cutting Technology [T-MACH-102148]

Responsible: Dr. Markus Klaiber

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung mundlich Each winter term 1
Events
WS 18/19 | 2149655 Gear Cutting Technology 2 SWS | Lecture (V) | Klaiber
Exams
SS 2018 76-T-MACH-102148 | Gear Cutting Technology Prifung (PR) Schulze
WS 18/19 | 76-T-MACH-102148 | Gear Cutting Technology Prifung (PR) Schulze

Competence Certificate
Oral Exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Gear Cutting Technology
2149655, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/)

Learning Content

Lecture (V)

Based on the gearing theory, manufacturing processes and machine technologies for producing gearings, the needs of modern
gear manufacturing will be discussed in the lecture. For this purpose, various processes for various gear types are taught which
represent the state of the art in practice today. A classification in soft and hard machining and furthermore in cutting and non-
cutting technologies will be made. For comprehensive understanding the processes, machine technologies, tools and
applications of the manufacturing of gearings will be introduced and the current developments presented. For assessment and
classification of the applications and the performance of the technologies, the methods of mass production and manufacturing
defects will be discussed. Sample parts, reports from current developments in the field of research and an excursion to a gear

manufacturing company round out the lecture.

Workload
regular attendance: 21 hours
self-study: 99 hours
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3 COURSES Course: Global Production and Logistics - Part 1: Global Production [T-MACH-108848]

T 3.153 Course: Global Production and Logistics - Part 1: Global Production [T-
MACH-108848]

Responsible:  Prof. Dr.-Ing. Gisela Lanza
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre

Type Credits Recurrence Version
Prifungsleistung mindlich 4 Each winter term 1

Events

WS 18/19 |2149610 Global Production and Logistics -| 2 SWS | Lecture (V) Lanza
Part 1: Global Production

Exams

WS 18/19 | 76-T-MACH-108848 | Global Production and Logistics - Part 1: Prufung (PR) Lanza
Global Production

Competence Certificate
Oral Exam (20 min)

Prerequisites
"T-MACH-105158 - Globale Produktion und Logistik - Teil 1: Globale Produktion" must not be commenced.

Below you will find excerpts from events related to this course:

Global Production and Logistics - Part 1: Global Production

. Lecture (V)
2149610, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/)

Notes
Lectures on Mondays 14:00-15:30

Learning Content

Target of the lecture is to depict the challenges and fields of action of global operating companies and to give an overview of
central aspects in global production networks as well as establishing a deepening knowledge of established methods and
procedures for design and scale. Within the course methods for site selection, procedures for site specific adjustment of product
construction and product technology as well as planning approaches to establish a new production site are imparted. The
course is rounded off by showing the characteristics of the departments sale, procurement as well as research and development
under global aspects. Moreover, the implementation of Industry 4.0 applications is discussed in the context of global production.
The topics are:

Basic conditions and influencing factors of global production (historical development, targets, chances and threats)
Global sales

Site selection

Site specific producion adjustment

Establishing of new production sites

Global procurement

Design and management of global production networks

Global research and development

e o o o o o o o

Annotation
None
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3 COURSES Course: Global Production and Logistics - Part 1: Global Production [T-MACH-108848]

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature

Lecture Notes

recommended secondary literature:

Abele, E. et al: Global Production — A Handbook for Strategy and Implementation, Springer 2008 (english)
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3 COURSES

Course: Global Production and Logistics - Part 2: Global Logistics [T-MACH-105159]

T 3.154 Course: Global Production and Logistics - Part 2: Global Logistics [T-
MACH-105159]

Responsible:
Organisation:

Part

Prof. Dr.-Ing. Kai Furmans
KIT Department of Mechanical Engineering

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102618 - Schwerpunkt: Produktionstechnik
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre

Type Credits Recurrence

Priifungsleistung schriftlich 4 Each summer term

Version

Events

SS 2018 | 2149600 Global Production and Logistics -| 2 SWS | Lecture (V) Furmans
Part 2: Global Logistics

Exams

SS 2018 76-T-MACH-105159 | Global Production and Logistics - Part 2: Prufung (PR) Furmans
Global Logistics

WS 18/19 | 76-T-MACH-105159 | Global Production and Logistics - Part 2: Prifung (PR) Furmans
Global Logistics

Competence Certificate
The assessment consists of a 60 minutes written examination (according to §4(2), 1 of the examination regulation).

Prerequisites

none

Recommendation
We recommend attending the course "Logistics - organization, design and control of logistic systems " (2118078) beforehand.

Below you will find excerpts from events related to this course:

Global Production and Logistics - Part 2: Global Logistics
2149600, SS 2018, 2 SWS, Open in study portal

Description
Media:

presentations, black board
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3 COURSES Course: Global Production and Logistics - Part 2: Global Logistics [T-MACH-105159]

Learning Content
Characteristics of global trade

¢ Incoterms
» Customs clearance, documents and export control

Global transport and shipping

» Maritime transport, esp. container handling
« Air transport

Modeling of supply chains

* SCOR model
» Value stream analysis

Location planning in cross-border-networks

» Application of the Warehouse Location Problem
« Transport Planning

Inventory Management in global supply chains
» Stock keeping policies

Inventory management considering lead time and shipping costs

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
Elective literature:

Arnold/Isermann/Kuhn/Tempelmeier. HandbuchLogistik, Springer Verlag, 2002 (Neuauflage in Arbeit)
Domschke. Logistik, Rundreisen und Touren,Oldenbourg Verlag, 1982

Domschke/Drexl. Logistik, Standorte, OldenbourgVerlag, 1996

Gudehus. Logistik, Springer Verlag, 2007

Neumann-Morlock. Operations-Research,Hanser-Verlag, 1993

Tempelmeier. Bestandsmanagement in SupplyChains, Books on Demand 2006

Schonsleben. IntegralesLogistikmanagement, Springer, 1998

e o o o o o o
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3 COURSES Course: Handling Characteristics of Motor Vehicles | [T-MACH-105152]

3.155 Course: Handling Characteristics of Motor Vehicles | [T-MACH-105152]

Responsible: Dr.-Ing. Hans-Joachim Unrau
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2113807 Handling Characteristics of 2 SWS | Lecture (V) Unrau
Motor Vehicles |
Exams
SS 2018 [ 76-T-MACH-105152 | Handling Characteristics of Motor Vehicles | | Prifung (PR) Unrau
WS 18/19 | 76-T-MACH-105152 | Handling Characteristics of Motor Vehicles | [ Prifung (PR) Unrau

Competence Certificate
Verbally

Duration: 30 up to 40 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Handling Characteristics of Motor Vehicles |

i Lecture (V)
2113807, WS 18/19, 2 SWS, Open in study portal

Learning Content
1. Problem definition: Control loop driver - vehicle - environment (e.g. coordinate systems, modes of motion of the car body and
the wheels)

2. Simulation models: Creation from motion equations (method according to D'Alembert, method according to Lagrange,
programme packages for automatically producing of simulation equations), model for handling characteristics (task, motion
equations)

3. Tyre behavior: Basics, dry, wet and winter-smooth roadway

Workload

regular attendance: 22,5 hours

self-study: 97,5 hours

Literature

1. Willumeit, H.-P.: Modelle und Modellierungsverfahren in der Fahrzeugdynamik,

B. G. Teubner Verlag, 1998

2. Mitschke, M./Wallentowitz, H.: Dynamik von Kraftfahrzeugen, Springer-Verlag, Berlin, 2004

3. Gnadler, R.; Unrau, H.-J.: Reprint collection to the lecture Handling Characteristics of Motor Vehicles |
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3 COURSES Course: Handling Characteristics of Motor Vehicles Il [T-MACH-105153]

3.156 Course: Handling Characteristics of Motor Vehicles Il [T-MACH-105153]

Responsible: Dr.-Ing. Hans-Joachim Unrau
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1

Events

SS 2018 2114838 Handling Characteristics of 2 SWS | Lecture (V) Unrau
Motor Vehicles |l

Exams

SS 2018 [ 76-T-MACH-105153 | Handling Characteristics of Motor Vehicles | Prifung (PR) Unrau
Il

WS 18/19 | 76-T-MACH-105153 | Handling Characteristics of Motor Vehicles [ Prifung (PR) Unrau
Il

Competence Certificate
Oral Examination

Duration: 30 up to 40 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Handling Characteristics of Motor Vehicles Il

: Lecture (V)
2114838, SS 2018, 2 SWS, Open in study portal

Learning Content
1. Vehicle handling: Bases, steady state cornering, steering input step, single sine, double track switching, slalom, cross-wind
behavior, uneven roadway

2. stability behavior: Basics, stability conditions for single vehicles and for vehicles with trailer

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
1. Zomotor, A.: Fahrwerktechnik: Fahrverhalten, Vogel Verlag, 1991

2. Mitschke, M./Wallentowitz, H.: Dynamik von Kraftfahrzeugen, Springer-Verlag, Berlin, 2004

3. Gnadler, R. Unrau, H.-J.: Reprint collection to the lecture Handling Characteristics of Motor Vehicles Il
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3 COURSES

Course: Hands-on BioMEMS [T-MACH-106746]

3.157 Course: Hands-on BioMEMS [T-MACH-106746]

Responsible:
Organisation:

Prof. Dr. Andreas Guber
KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each term 1

Events

SS 2018 |2143874 Hands-on BioMEMS 2 SWS | Lecture (V) Guber

WS 18/19 | 2143874 Hands-on BioMEMS 2 SWS | Lecture (V) Rajabi, Guber
Exams

WS 18/19 | 76-T-MACH-106746 | Hands-on BioMEMS | Prifung (PR) | Guber

Competence Certificate

Oral presentation and discussion (30 Min.)

Prerequisites

none

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

329


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2F578D925884450D97C7EB38A5C23FDD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x164E14DD20744EF19F241CC0BD0EC5DC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2DFFC05EBA094AB1A77913442A5DC738

3 COURSES Course: Heat and Mass Transfer [T-MACH-105292]

3.158 Course: Heat and Mass Transfer [T-MACH-105292]

Responsible: Prof. Dr.-Ing. Henning Bockhorn
Prof. Dr. Ulrich Maas

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102743 - Grundlagen und Methoden des Theoretischen Maschinenbaus

Type Credits Recurrence  Version
Prifungsleistung schriftlich 4 Each term 1

Events

SS 2018 [ 3122512 Heat and Mass Transfer 2 SWS | Lecture (V) Bockhorn
WS 18/19 |2165512 Heat and mass transfer 2 SWS | Lecture (V) Maas
Exams

SS 2018 [ 76-T-MACH-105292 | Heat and Mass Transfer Prifung (PR) Maas
WS 18/19 | 76-T-MACH-105292 | Heat and Mass Transfer Prifung (PR) Maas

Competence Certificate
Written exam, 3 h

Prerequisites
none

Below you will find excerpts from events related to this course:

Heat and mass transfer

. Lecture (V)
2165512, WS 18/19, 2 SWS, Open in study portal

Learning Content

» Steade stade and non-stready heat transfer in homogenous and compound materials; Plates, pipe sections and sperical
shells

Molecular, equimolecular and unilateral diffusion in gases; analogies between heat conduction and mass diffusion
Convective, forced heatr transmission in passed through pipes/channesl and circulated around plate and profiles.
Convective mass transfer, heat-/mass transfer analogy

Multi phase convective heat transmission (ceondensation, evaporation)

radiative transfer of solid bodies and gases

e o o o o

Annotation
Compulsory elective subject: 5 LP

Workload
General attendance: 22.5 h

Self-study: 97.5 h

Literature

Bockhorn, H.; Vorlesungsskript "Warme- und Stofflibertragung"”

Baehr, H.-D., Stephan, K.: "Warme- und Stofflibertragung" , Springer Verlag, 1993

Incropera, F., DeWitt, F.: "Fundamentals of Heat and Mass Transfer" , John Wiley & Sons, 1996
Bird, R., Stewart, W., Lightfoot, E.: "Transport Phenomena" , John Wiley & Sons, 1960

e o o o
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3 COURSES Course: Heat Transfer in Nuclear Reactors [T-MACH-105529]

3.159 Course: Heat Transfer in Nuclear Reactors [T-MACH-105529]

Responsible:  Prof. Dr.-Ing. Xu Cheng
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events

SS 2018 | 2189907 Heat Transfer in Nuclear 2 SWS | Lecture (V) Cheng
Reactors

WS 18/19 | 2189907 Heat Transfer in Nuclear 2 SWS | Lecture (V) Cheng
Reactors

Exams

SS 2018 76-T-MACH-105529 | Heat Transfer in Nuclear Reactors Prifung (PR) Cheng

WS 18/19 | 76-T-MACH-105529 | Heat Transfer in Nuclear Reactors Prifung (PR) Cheng

Competence Certificate
oral exam, 20 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Heat Transfer in Nuclear Reactors

: Lecture (V)
2189907, SS 2018, 2 SWS, Open in study portal

Learning Content

Overview of nuclear systems

Design tasks and design criteria of nuclear thermal-hydraulics
Heat release and distribution in nuclear reactors

Heat transfer process in nuclear reactors

Temperature distribution in coolant and structural materials
Pressure drops in nuclear systems

Flow stability of nuclear systems

Critical flow under accident conditions

Natural circulation and passive safety systems

Methodologies of thermal-hydraulic design

COXNIORWN =~

N

Workload
Time of attendance: 21 hours
Self-study: 99 hours

Literature

1. W. Oldekop, Einflihrung in die Kernreaktor und Kernkraftwerkstechnik, Verlag Karl Thiemig, Miinchen, 1975

2. L.S. Tong, J. Weisman, Thermal-hydraulics of pressurized water reactors, American Nuclear Society, La Grande Park,
lllinois, USA

3. R.T. Lahey, F.J. Moody, The Thermal-Hydraulics of a Boiling Water Nuclear Reactor, 2nd edition, ANS, La Grande Park,
lllinois, USA, 1993

Heat Transfer in Nuclear Reactors

: Lecture (V)
2189907, WS 18/19, 2 SWS, Open in study portal
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3 COURSES Course: Heat Transfer in Nuclear Reactors [T-MACH-105529]

Learning Content

Overview of nuclear systems

Design tasks and design criteria of nuclear thermal-hydraulics
Heat release and distribution in nuclear reactors

Heat transfer process in nuclear reactors

Temperature distribution in coolant and structural materials
Pressure drops in nuclear systems

Flow stability of nuclear systems

Critical flow under accident conditions

Natural circulation and passive safety systems

Methodologies of thermal-hydraulic design

COXNIORWN~

—_

Workload
Time of attendance: 21 hours
Self-study: 99 hours

Literature

1. W. Oldekop, Einfiihrung in die Kernreaktor und Kernkraftwerkstechnik, Verlag Karl Thiemig, Miinchen, 1975
2. L.S. Tong, J. Weisman, Thermal-hydraulics of pressurized water reactors, American Nuclear Society, La Grande Park,
Illinois, USA

3. R.T. Lahey, F.J. Moody, The Thermal-Hydraulics of a Boiling Water Nuclear Reactor, 2nd edition, ANS, La Grande Park,
lllinois, USA, 1993
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3 COURSES Course: Heatpumps [T-MACH-105430]

3.160 Course: Heatpumps [T-MACH-105430]

Responsible: Prof. Dr. Ulrich Maas
Heiner Wirbser

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102635 - Schwerpunkt: Technische Thermodynamik
M-MACH-102648 - Schwerpunkt: Gebaudeenergietechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS2018 |2166534 Heatpumps 2SWS | Lecture (V) | Wirbser
Exams
SS 2018 76-T-MACH-105430 | Heatpumps Prifung (PR) Wirbser, Maas
WS 18/19 | 76-T-MACH-105430 | Heatpumps Prifung (PR) Maas, Wirbser

Competence Certificate
Oral exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Heatpumps

: Lecture (V)
2166534, SS 2018, 2 SWS, Open in study portal

Learning Content

The aim of this lecture is to promote heat pumps as heating systems for small an medium scale facilities and to discuss their
advantages as well as their drawbacks. After considering the actual energy situation and the political requirements the different
aspects of heat pumps are elucidated. The requirements concerning heat sources, the different components and the various
types of heat pumps are discussed. In addition ecological and economical aspects are taken into consideration. The coupling of
heat pumps with heat accumulators in heating systems will also be part of the lecture.

Workload
Regular attendance: 21 hours

Self-study: 100 hours

Literature
Vorlesungsunterlagen

Bach, K.: Warmepumpen, Bd. 26 Kontakt und Studium, Lexika Verlag, 1979

Kirn, H., Hadenfeldt, H.: Warmepumpen, Bd. 1: Einfihrung und Grundlagen, Verlag C. F. Miiller, 1987
von Cube, H.L.: Lehrbuch der Kaltetechnik, Verlag C.F. Mdller, Karlsruhe, 1975.

von Cube, H.L., Steimle,F.: Warmepumpen, Grunglagen und Praxis VDI-Verlag, Diisseldorf, 1978.
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3 COURSES Course: High Performance Computing [T-MACH-105398]

3.161 Course: High Performance Computing [T-MACH-105398]

Responsible: Prof. Dr. Britta Nestler
Dr.-Ing. Michael Selzer

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Prifungsleistung schriftlich 5 Each term 1
Events
WS 18/19 | 2183721 High Performance Computing 2 SWS | Lecture (V) | Nestler, Selzer, Hotzer
Exams
SS 2018 76-T-MACH-105398 | High Performance Computing Prifung (PR) Nestler, Selzer
WS 18/19 | 76-T-MACH-105398 | High Performance Computing Prufung (PR) Nestler, Selzer

Competence Certificate
We regularly discuss excercises at the computer.

At the end of the semester, there will be an oral or a written exam.

Below you will find excerpts from events related to this course:

High Performance Computing
2183721, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Slides of the lecture, excercise sheets, solution files of the computer excercises.

Learning Content
Topics of the high performance computing course are:

achitectures of parallel platforms

parallel programming models

key figures and performance analysis of concurrent programs
parallelization models

MPI and OpenMP

parallel I/O (MPI-1/O)

vector processing (SIMD)

cache coherence protocols

interconnection networks

simple phase-field models

e e o o o o o o o o

Workload
regular attendance: 22,5 hours lecture, 11,5 hours exercises
self-study: 116 hours

Literature

1. Lecture Notes; Problem Sheets; Program templates

2. Foundations of Multithreaded, Parallel, and Distributed Programming, Gregory R. Andrews; Addison Wesley 2000
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3 COURSES Course: High Performance Powder Metallurgy Materials [T-MACH-102157]

3.162 Course: High Performance Powder Metallurgy Materials [T-MACH-102157]

Responsible: Dr.-Ing. Rainer Oberacker
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102619 - Schwerpunkt: Technische Keramik und Pulverwerkstoffe

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2126749 Advanced powder metals 2 SWS | Lecture (V) | Schell
Exams
SS 2018 76-T-MACH-102157 | High Performance Powder Metallurgy Prifung (PR) Schell
Materials
WS 18/19 | 76-T-MACH-102157 | High Performance Powder Metallurgy Prifung (PR) Schell
Materials

Competence Certificate
oral exam, 20- 30 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Advanced powder metals

: Lecture (V)
2126749, SS 2018, 2 SWS, Open in study portal

Learning Content

The lecture gives an overview on production, properties and application of structural and functional powder metallurgy material.
The following groups of materials are presented: PM High Speed Steels, Cemented Carbides, PM Metal Matrix Composites, PM
Specialities, PM Soft Magnetic and Hard Magnetic Materials.

Workload
regular attendance: 22 hours
self-study: 98 hours

Literature

* W. Schatt ; K.-P. Wieters ; B. Kieback. ".Pulvermetallurgie: Technologien und Werkstoffe", Springer, 2007
* R.M. German. "Powder metallurgy and particulate materials processing. Metal Powder Industries Federation, 2005
» F. Thimmler, R. Oberacker. "Introduction to Powder Metallurgy", Institute of Materials, 1993
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3 COURSES Course: High Temperature Materials [T-MACH-105459]

3.163 Course: High Temperature Materials [T-MACH-105459]

Responsible: Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102649 - Schwerpunkt: Advanced Materials Modelling

Type Credits Recurrence Version
Prufungsleistung mundlich 4 Each winter term 2
Events
WS 18/19 | 2174600 High Temperature Structural 2 SWS | Lecture (V) Heilmaier
Materials

Exams

SS 2018 | 76-T-MACH-105459 | High Temperature Materials Prifung (PR) Heilmaier, Lang
WS 18/19 | 76-T-MACH-105459 | High Temperature Materials Prifung (PR) Heilmaier, Lang

Competence Certificate
Oral exam, about 25 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

High Temperature Structural Materials
2174600, WS 18/19, 2 SWS, Open in study portal

Learning Content
» Phenomenology of High Temperature Deformation

» Deformation Mechanisms
» High Temperature Structural Materials

Workload
Regular attendance 28 h, self study 92 h

Literature
M.E. Kassner, Fundamentals of Creep in Metals and Alloys, Elsevier, Amsterdam, 2009
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3 COURSES Course: HoC lectures [T-MACH-106377]

3.164 Course: HoC lectures [T-MACH-106377]

Responsible: Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102824 - Schliisselqualifikationen

Type Credits Recurrence Version
Studienleistung 2 Each term 1

Competence Certificate
See course

Prerequisites
none
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3 COURSES

3.165 Course: Human Brain and Central Nervous System: Anatomy, Information
Transfer, Signal Processing, Neurophysiology and Therapy [T-INFO-101262]

Course: Human Brain and Central Nervous System: Anatomy, Information
Transfer, Signal Processing, Neurophysiology and Therapy [T-INFO-101262]

Responsible:  Prof. Dr.-Ing. Rudiger Dillmann

Prof. Uwe Spetzger

Organisation:  KIT Department of Informatics

Part

of: M-MACH-102615 - Schwerpunkt: Medizintechnik

Type Credits Recurrence Version
Priifungsleistung miindlich 3 Each term 1

Events

SS 2018

24678 Gehirn und Zentrales 2 SWS
Nervensystem: Struktur,
Informationstransfer,
Reizverarbeitung,
Neurophysiologie und Therapie

Lecture (V)

Spetzger

WS 18/19

24139 Gehirn und Zentrales 2 SWS
Nervensystem: Struktur,
Informationstransfer,
Reizverarbeitung,
Neurophysiologie und Therapie

Lecture (V)

Spetzger

Exams

S§S 2018

7500145 Human Brain and Central Nervous System:
Anatomy, Information Transfer, Signal
Processing, Neurophysiology and Therapy

Prifung (PR)

Dillmann

WS 18/19

7500118 Human Brain and Central Nervous System:
Snatomy, Information Transfer, Signal
Processing, Neurophysiology and Therapy

Prifung (PR)

Dillmann
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3 COURSES

3.166 Course: Human Factors Engineering | [T-MACH-105518]

Responsible: Prof. Dr.-Ing. Barbara Deml
Organisation:  KIT Department of Mechanical Engineering

Course: Human Factors Engineering | [T-MACH-105518]

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102600 - Schwerpunkt: Mensch - Technik - Organisation
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term
Events
WS 18/19 | 2109035 Human Factors Engineering I 2 SWS | Lecture (V) Deml
Ergonomics
Exams
SS 2018 | 76-T-MACH-105518 [ Human Factors Engineering | Prifung (PR) Deml
WS 18/19 | 76-T-MACH-105518 | Human Factors Engineering | Prifung (PR) Deml

Competence Certificate
written exam, 60 minutes

The exams are only offered in German!

Prerequisites
none

Below you will find excerpts from events related to this course:

Human Factors Engineering I: Ergonomics

2109035, WS 18/19, 2 SWS, Open in study portal

Notes

Lecture (V)

The course "Human Factors Engineering |: Ergonomics" takes place in the first half of the semester, until 2018/12/06, on

Wednesday and Thursday.

In the second half of the semester, beginning with 2018/12/12, the course "Human Factors Engineering Il: Work Organisation"

takes place on Wednesday and Thursday.

Learning Content

Principles of human work
Behavioural-science data acquisition
workplace design

work environment design

work management

labour law and advocay groups

SO WON -~

Workload
The amount of work accounts for 120 h (=4 ECTS).

Literature
The lecture material is available on ILIAS for download.
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3 COURSES Course: Human Factors Engineering Il [T-MACH-105519]

3.167 Course: Human Factors Engineering Il [T-MACH-105519]

Responsible: Prof. Dr.-Ing. Barbara Deml
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102596 - Wahlpflichtmodul Wirtschaft/Recht
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102600 - Schwerpunkt: Mensch - Technik - Organisation

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term 2
Events
WS 18/19 | 2109036 Human Factors Engineering Il: 2 SWS | Lecture (V) Demi
Work Organisation
Exams
SS 2018 76-T-MACH-105519 | Human Factors Engineering |l Prifung (PR) Demi
WS 18/19 | 76-T-MACH-105519 | Human Factors Engineering |l Prifung (PR) Deml

Competence Certificate
written exam, 60 minutes

The exams are only offered in German!

Prerequisites
none

Below you will find excerpts from events related to this course:

Human Factors Engineering ll: Work Organisation

) Lecture (V)
2109036, WS 18/19, 2 SWS, Open in study portal

Notes
The course "Human Factors Engineering II: Work Organisation” takes place in the second half of the semester, beginning with
2018/12/12, on Wednesday and Thursday.

In the first half of the semester, until 2018/12/06, the course "Human Factors Engineering |: Ergonomics" takes place on
Wednesday and Thursday.

Learning Content

1. Fundamentals of work organization
2. Empirical research methods
3. Individual level
o personnel selection
o personnel development
o personnel assessment
o work satisfaction/motivation
4. Group level
o interaction and communication
o management of employees
o team work
5. Organizational level
o structural organization
o process organization
o production organization

Workload
The amount of work is 120 h (=4 ECTS).
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3 COURSES Course: Human Factors Engineering Il [T-MACH-105519]

Literature
The lecture material is available on ILIAS for download.

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 341



3 COURSES Course: Human Factors Engineering lll: Empirical research methods [T-MACH-105830]

T 3.168 Course: Human Factors Engineering lll: Empirical research methods [T-
MACH-105830]

Responsible:  Prof. Dr.-Ing. Barbara Deml
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102600 - Schwerpunkt: Mensch - Technik - Organisation

Type Credits Recurrence Version
Prifungsleistung anderer Art 4 Each summer term 1

Events

SS 2018 2110036 Human Factors Engineering Ill: |2 SWS | Lecture / Practice Deml
Empirical research methods (v0)

Exams

SS 2018 [ 76-T-MACH-105830 | Human Factors Engineering Ill: Empirical Prifung (PR) Deml
research methods

WS 18/19 | 76-T-MACH-105830 | Human Factors Engineering Ill: Empirical Prifung (PR) Deml
research methods

Competence Certificate
Scientific report (about 6 pages), poster, and presentation

Prerequisites
In order to attend this lecture, it is necessary having completed "Arbeitswissenschaft I" or "Arbeitswissenschaft II" successfully.

Modeled Conditions
You have to fulfill one of 2 conditions:

1. The course T-MACH-105518 - Human Factors Engineering | must have been passed.
2. The course T-MACH-105519 - Human Factors Engineering Il must have been passed.
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3 COURSES

Course: Human-Machine-Interaction [T-INFO-106257]

3.169 Course: Human-Machine-Interaction [T-INFO-106257]

Responsible: Prof. Dr.-Ing. Michael Beigl
Organisation:  KIT Department of Informatics

Part

of: M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102614 - Schwerpunkt: Mechatronik

Type Credits Recurrence Version
Studienleistung 0 Each summer term 1
Events
SS 2018 | 2400095 Human-Computer-Interaction 1 SWS | Practice (U) Beigl, Schankin
SS 2018 [ 24659 Human-Computer-Interaction 2 SWS | Lecture (V) Beigl, Schankin
Exams
SS2018 | 7500121 Human-Machine-Interaction | Prifung (PR) | Beig!
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3 COURSES Course: Human-Machine-Interaction [T-INFO-101266]

3.170 Course: Human-Machine-Interaction [T-INFO-101266]

Responsible: Prof. Dr.-Ing. Michael Beigl
Organisation:  KIT Department of Informatics

Part of: M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102614 - Schwerpunkt: Mechatronik

Type Credits Recurrence Version
Prifungsleistung schriftlich 6 Each summer term 2
Events
SS 2018 [ 24659 Human-Computer-Interaction 2 SWS | Lecture (V) | Beigl, Schankin
Exams
SS 2018 7500048 Human-Machine-Interaction Prifung (PR) Beigl
WS 18/19 | 7500076 Human-Machine-Interaction Prifung (PR) Beigl

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-INFO-106257 - Human-Machine-Interaction must have been passed.
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3 COURSES Course: Humanoid Robots - Practical Course [T-INFO-105142]

3.171 Course: Humanoid Robots - Practical Course [T-INFO-105142]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics
Part of: M-MACH-102633 - Schwerpunkt: Robotik

Type Credits Recurrence Version
Priifungsleistung anderer Art 3 Each winter term 1
Events
WS 18/19 | 24890 Humanoid Robotics Laboratory 2 SWS | Practical course (P) | Asfour, Kaiser,
Wachter
Exams
WS 18/19 | 7500149 Humanoid Robots - Practical Course | Prifung (PR) | Asfour

Below you will find excerpts from events related to this course:

Humanoid Robotics Laboratory

, Practical course (P)
24890, WS 18/19, 2 SWS, Open in study portal

Learning Content

In this block course, a complex task will be implemented in a small team. The exercise addresses algorithmic questions in the
context of humanoid robotics, such as active perception with stereo or depth cameras, grasping and manipulation planning,
action representation with DMS, HMMs or splines, reproduction of motions, or active balancing with humanoid robots.

Workload
90 h
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3 COURSES Course: Human-oriented Productivity Management: Personnel Management [T-MACH-106374]

T 3.172 Course: Human-oriented Productivity Management: Personnel Management

[T-MACH-106374]

Responsible:  Dr.-Ing. Patricia Stock
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102600 - Schwerpunkt: Mensch - Technik - Organisation
M-MACH-102613 - Schwerpunkt: Lifecycle Engineering
M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1

Events

SS 2018 2109021 Human-oriented Productivity 2SWS | Lecture / Practice Stock
Management: Personnel (VU)
Management

WS 18/19 | 2109021 Human-oriented Productivity 2SWS | Lecture / Practice Stock
Management: Personnel (VU)
Management

Exams

SS 2018 76-T-MACH-106374 | Human-oriented Productivity Management: | Prifung (PR) Demi
Personnel Management

WS 18/19 | 76-T-MACH-106374 | Human-oriented Productivity Management: | Prifung (PR) Demi
Personnel Management

Competence Certificate
oral exam (approx. 20 min)

The exam is offered in German only!

Prerequisites
Timely pre-registration in ILIAS, since participation is limited.

Below you will find excerpts from events related to this course:

Human-oriented Productivity Management: Personnel Management
2109021, SS 2018, 2 SWS, Open in study portal

Annotation
» Compact course (one week full-time)

» Limited number of participants; seats are assigned according the date of registration
» Registration via ILIAS is required

Literature
Handout and literature is available on ILIAS for download.

Human-oriented Productivity Management: Personnel Management
2109021, WS 18/19, 2 SWS, Open in study portal

Annotation
» Compact course (one week full-time)

» Limited number of participants; seats are assigned according the date of registration
» Registration via ILIAS is required
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8601762F473B4B0F8082A51CAC2FF238

3 COURSES Course: Human-oriented Productivity Management: Personnel Management [T-MACH-106374]

Literature
Handout and literature is available on ILIAS for download.

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 347



3 COURSES

Course: Hybrid and Electric Vehicles [T-ETIT-100784]

3.173 Course: Hybrid and Electric Vehicles [T-ETIT-100784]

Responsible:
Organisation:

Dr.-Ing. Klaus-Peter Becker
KIT Department of Electrical Engineering and Information Technology

Part of: M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102614 - Schwerpunkt: Mechatronik
Type Credits Recurrence Version
Prufungsleistung schriftlich 4 Each winter term 1
Events
WS 18/19 | 2306321 Hybride und elektrische Fahrzeuge | 2 SWS | Lecture (V) Doppelbauer
WS 18/19 | 2306323 Ubungen zu 2306321 Hybride und |1 SWS | Practice (U) Doppelbauer
elektrische Fahrzeuge

Exams
SS 2018 7306321 Hybrid and Electric Vehicles Prifung (PR) Doppelbauer
WS 18/19 | 7306321 Hybrid and Electric Vehicles Prifung (PR) Doppelbauer

Prerequisites

none

Mechanical Engineering (SPO 2016)
Module Handbook as of 01.04.2019

348
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x228269CA66D14A29B5CC973FF794D518

3 COURSES Course: Hydraulic Fluid Machinery [T-MACH-105326]

3.174 Course: Hydraulic Fluid Machinery [T-MACH-105326]

Responsible: Dr. Balazs Pritz
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen

Type Credits Recurrence Version
Prifungsleistung miindlich 8 Each summer term 1
Events
SS 2018 2157432 Hydraulic Fluid Machinery 4 SWS | Lecture (V) | Pritz
Exams
SS 2018 76-T-MACH-105326 | Hydraulic Fluid Machinery Prifung (PR) Gabi
WS 18/19 | 76-T-MACH-105326 | Hydraulic Fluid Machinery Prifung (PR) Gabi

Competence Certificate
oral exam, 40 min.

Prerequisites
None.

Below you will find excerpts from events related to this course:

Hydraulic Fluid Machinery

. Lecture (V)
2157432, SS 2018, 4 SWS, Open in study portal
Learning Content
1. Introduction
2. Basic equations
3. System analysis
4. Elementary Theory (Euler's equation of Fluid Machinery)
5. Operation and Performance Characteristics
6. Similarities, Specific Values
7. Control technics
8. Wind Turbines, Propellers
9. Cavitation
10. Hydrodynamic transmissions and converters
Workload
regular attendance: 56 hours
self-study: 150 hours
preparation for exam: 40 hours
Literature
1. Fister, W.: Fluidenergiemaschinen | & Il, Springer-Verlag
2. Bohl, W.: Strémungsmaschinen | & Il . Vogel-Verlag
3. Gillich, J.F.: Kreiselpumpen, Springer-Verlag
4. Pfleiderer, C.: Die Kreiselpumpen. Springer-Verlag
5. Carolus, T.: Ventilatoren. Teubner-Verlag
6. Kreiselpumpenlexikon. KSB Aktiengesellschaft
7. Zierep, J., Buhler, K.: Grundziige der Strémungslehre. Teubner-Verlag
Mechanical Engineering (SPO 2016) 349

Module Handbook as of 01.04.2019
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3 COURSES Course: Hydrodynamic Stability: From Order to Chaos [T-MACH-105425]

3.175 Course: Hydrodynamic Stability: From Order to Chaos [T-MACH-105425]

Responsible:  Prof. Dr. Andreas Class
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung mindlich 4 Each summer term 1

Events

SS 2018 2154437 Hydrodynamic Stability: From 2 SWS | Lecture (V) Class
Order to Chaos

Exams

SS 2018 76-T-MACH-105425 | Hydrodynamic Stability: From Order to Prifung (PR) Class
Chaos

WS 18/19 | 76-T-MACH-105425 | Hydrodynamic Stability: From Order to Prifung (PR) Class
Chaos

Competence Certificate
oral exam, Duration: 30 minutes

Auxiliary means: none

Prerequisites

The partial performance number T-MACH-108846 - "Stability: From Order to Chaos" (Nat/Inf/Etit) must not be startet or
completed. The partial services T-MACH-108846 - "Stability: From Order to Chaos" (Nat/Inf/Etit) and T-MACH-105425 -
"Hydrodynamic Stability: From Order to Chaos" are mutually exclusive.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-108846 - Stability: from order to chaos must not have been started.

Recommendation
Fluid Mechanics (T-MACH-105207)

Mathematical Methods in Fluid Mechanics (T-MACH-105295)

Below you will find excerpts from events related to this course:

Hydrodynamic Stability: From Order to Chaos

) Lecture (V)
2154437, SS 2018, 2 SWS, Open in study portal
Description
Media:
Black board
Mechanical Engineering (SPO 2016) 350

Module Handbook as of 01.04.2019


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x74C5C092FE714546B12D251ACB160627
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x74C5C092FE714546B12D251ACB160627
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x22DE2C3802B1433DB5ED57FD5F2BAE00
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF3606FEEE8CA437E8A59A8D6619D7163
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x74C5C092FE714546B12D251ACB160627

3 COURSES Course: Hydrodynamic Stability: From Order to Chaos [T-MACH-105425]

Learning Content

Increasing a control parameter of a thermohydraulic system, e.g. the Reynolds number, the initial flow pattern (e.g. stationary
flow) can be replaced by a different pattern (e.g. turbulent flow).

Typical hydrodynamic instabilities are summarized in the lecture.

The systematic analysis of thermohydraulic stability problems is developed for the case of Rayleigh-Bernard convection (fluid
layer heated from below) and selected examples from fluid dynamics.

Covered is:

« linear stability analysis: determine limiting control parameter value up to which the basic flow pattern is stable against
small perturbations.

» nonlinear reduced order modeling, capable to characterize more complex flow patterns

» Lorenz system: a generic system exhibiting chaotic behavior

Annotation
Lecture also offered as a block-lecture within the AREVA Nuclear Professional School (www.anps.kit.edu)

Workload
regulare attendance: 21h

self-study: 99h

Literature
Script

Mechanical Engineering (SPO 2016)

Module Handbook as of 01.04.2019 351



3 COURSES Course: Hydrogen in Materials [T-MACH-108853]

3.176 Course: Hydrogen in Materials [T-MACH-108853]

Responsible: Prof. Dr. Astrid Pundt
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2173583 | Hydrogen in Materials 2SWS | Lecture (V) | Pundt
Exams
WS 18/19 | 76-T-MACH-108853 | Hydrogen in Materials | Prifung (PR) | Pundt

Competence Certificate
Oral exam, about 25 minutes

Prerequisites
none

Recommendation
Materials Science or Materials Physics and Metals
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3 COURSES Course: Hydrogen Technologies [T-MACH-105416]

3.177 Course: Hydrogen Technologies [T-MACH-105416]

Responsible: Dr. Thomas Jordan
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik

Type Credits Recurrence Version
Priufungsleistung miindlich 4 Each summer term
Events
SS 2018 2170495 Hydrogen Technologies 2 SWS | Lecture (V) | Jordan
Exams
SS 2018 76-T-MACH-105416 | Hydrogen Technologies Prifung (PR) Jordan
WS 18/19 | 76-T-MACH-105416 | Hydrogen Technologies Prufung (PR) Jordan

Competence Certificate
oral exam, Duration: approximately 30 minutes

Auxiliary: no tools or reference materials may be used during the exam

Prerequisites
none

Recommendation
Fundamentals Thermodynamics

Below you will find excerpts from events related to this course:

Hydrogen Technologies
2170495, SS 2018, 2 SWS, Open in study portal

Learning Content
Basic concepts
Production

Transport and storage
Application

Safety aspects

Annotation
Recommendation: Fundamentals Thermodynamics

Workload
regular attendance: 21 h
self-study: 99 h

Literature
Ullmann's Encyclopedia of Industrial Chemistry
Hydrogen and Fuel Cells, Ed. S. Stolten, Wiley-VCH, 2010, ISBN 978-3-527-32711-9
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC9F5E5E97A0A4BCD96ED73EEBE60651E

3 COURSES Course: Ignition systems [T-MACH-105985]

3.178 Course: Ignition systems [T-MACH-105985]

Responsible:  Dr.-Ing. Olaf Toedter
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102650 - Schwerpunkt: Verbrennungsmotorische Antriebssysteme

Type Credits Version
Prifungsleistung mindlich 4 1

Events

WS 18/19 | 2133125 Ignition systems 2 SWS | Lecture (V) | Toedter
Exams

SS 2018 [ 76-T-MACH-105985 | Ignition systems Prifung (PR) Koch
WS 18/19 | 76-T-MACH-105985 | Ignition systems Prifung (PR) Koch
Competence Certificate
oral exam, 20 min

Prerequisites

none
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3 COURSES Course: Industrial Aerodynamics [T-MACH-105375]

3.179 Course: Industrial Aerodynamics [T-MACH-105375]

Responsible: Prof. Dr.-Ing. Thomas Breitling
Prof. Dr.-Ing. Bettina Frohnapfel

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102606 - Schwerpunkt: Fahrdynamik, Fahrzeugkomfort und -akustik
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Prifungsleistung mindlich 4 Each winter term 1

Events

WS 18/19 | 2153425 Industrial aerodynamics 2 SWS | Block lecture (BV) | Breitling
Exams

SS 2018 [ 76-T-MACH-105375 | Industrial Aerodynamics Prifung (PR) Breitling
WS 18/19 | 7600003 Industrial Aerodynamics Prifung (PR) Breitling
WS 18/19 | 76-T-MACH-105375 | Industrial Aerodynamics Prifung (PR) Breitling

Competence Certificate
oral exam - 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Industrial aerodynamics

: Block lecture (BV)
2153425, WS 18/19, 2 SWS, Open in study portal

Description
Media:

Power Point

Learning Content

This compact lecture deals with flow, mixing and combustion phenomena with significance in vehicle development. A special
focus is set on the optimization of external car and truck aerodynamics, thermal comfort in passenger compartments, analyses
of cooling flows and improvement of charge motion, mixing and combustion in piston engines. These fields are explained in their
phenomenology, the corresponding theories are discussed and the tools for measurement and simulation are introduced and
demonstrated. The focus of this lecture is on industry relevant methods for analyses and description of forces, flow structures,
turbulence, flows with heat transfer and phase transition and reactive flows. In addition an introduction to modern methods in
accuracy control and efficiency improvement of numerical methods for industrial use is given. The integration and
interconnection of the methods in the development processes are discussed examplary.

An excursion to the Daimler AG wind tunnel and the research and development centers is planned.

Industrial flow measurement techniques

Flow simulation and control of numerical errors, turbulence modeling
Cooling flows

Flow mixing and combustation at direct injected Diesel engines
Flow mixing and combustation at gasoline engine

Vehicle aerodynamics

HVAC-Systems and thermal comfort

Aeroacoustics

e o o o o o o o

Annotation
Block course with limited number of participants, registration in the secretary's office required. See details at www.istm_kit.edu
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCF1F1FBEE28943FA80D9F690C3D620A9

3 COURSES Course: Industrial Aerodynamics [T-MACH-105375]

Workload
attendance: 22.5h

self-study: 100h

Literature
Script
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3 COURSES Course: Information Engineering [T-MACH-102209]

3.180 Course: Information Engineering [T-MACH-102209]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102613 - Schwerpunkt: Lifecycle Engineering

Type Credits Recurrence Version
Prifungsleistung anderer Art 3 Each term 2

Events

SS 2018 |2122014 Information Engineering 2 SWS | Seminar (S) Ovtcharova,

Mitarbeiter

Exams

SS 2018 76-T-MACH-102209 | Information Engineering Prifung (PR) Ovtcharova
WS 18/19 | 76-T-MACH-102209 | Information Engineering Prufung (PR) Ovtcharova

Competence Certificate
Alternative exam assessment (written composition and speech)

Prerequisites
None
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3 COURSES

Course: Information Processing in Mechatronic Systems [T-MACH-105328]

3.181 Course: Information Processing in Mechatronic Systems [T-MACH-105328]

Responsible:
Organisation:

Part

of: M-MACH-102598 - Schwerpunkt: Advanced Mechatronics

Prof. Dr.-Ing. Michael Kaufmann
KIT Department of Mechanical Engineering

M-MACH-102624 - Schwerpunkt: Informationstechnik

Type Credits

Prifungsleistung schriftlich

Recurrence

Each winter term

Version

Events

WS 18/19 | 2105022 Information Processing in 2 SWS | Lecture (V) Kaufmann
Mechatronic Systems

Exams

SS 2018 76-T-MACH-105328 | Information Processing in Mechatronic Prifung (PR) Hagenmeyer
Systems

WS 18/19 [ 76-T-MACH-105328 | Information Processing in Mechatronic Prifung (PR) Hagenmeyer
Systems

Competence Certificate
Written exam (Duration: 1 h)

Prerequisites

none

Below you will find excerpts from events related to this course:

Information Processing in Mechatronic Systems
2105022, WS 18/19, 2 SWS, Open in study portal

Learning Content
Information processing components — consisting of sensors, actors, hardware and software — are of essential importance for the
implementation of mechatronic functions.

Lecture (V)

Based on requirements on information processing in mechatronic systems typical hardware and software solutions are
examined. Characteristics, advantages, disadvantages and application areas are discussed. Solutions are examined regarding
real-time capabilities, dependability, safety and fault tolerance. Bus communication in mechatronic systems is examined.
Description methods and several approaches of functional description are considered. An approach on the development of
information processing components is developed. Lecture topics are complemented by practical examples.

Outline:

e o o o o o o

Software quality

Workload

General attendance: 21 h
Self-study: 99 h

Requirements on information processing components,
Characteristics of information processing components
Real-time capabilities, dependability, safety and fault tolerance
Architectures of information processing components
Communication in mechatronic systems

Descriptive models und functional description
Development of information processing components
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3 COURSES Course: Information Processing in Mechatronic Systems [T-MACH-105328]

Literature

» Marwedel, P.: Eingebettete Systeme. Springer: 2007.

» Teich, J: Digitale Hard-, Software-Systeme. Springer: 2007.

» Worn, H., Brinkschulte, U.: Echtzeitsysteme: Grundlagen, Funktionsweisen, Anwendungen. Springer, 2005.
» Zbbel, D.: Echtzeitsysteme: Grundlagen der Planung. Springer, 2008.
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3 COURSES

Course: Information Processing in Sensor Networks [T-INFO-101466]

3.182 Course: Information Processing in Sensor Networks [T-INFO-101466]

Responsible: Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Part of: M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102624 - Schwerpunkt: Informationstechnik
Type Credits Recurrence Version
Priifungsleistung miindlich 6 Irregular 1
Events
WS 18/19 | 24102 Information Processing in Sensor | 3 SWS | Lecture (V) Noack, Mayer,
Networks Hanebeck

Exams

SS 2018 7500011 Information Processing in Sensor Networks Prifung (PR) Hanebeck, Noack
WS 18/19 | 7500030 Information Processing in Sensor Networks Prufung (PR) Noack, Hanebeck
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3 COURSES Course: Information Systems and Supply Chain Management [T-MACH-102128]

T 3.183 Course: Information Systems and Supply Chain Management [T-
MACH-102128]

Responsible:  Dr. Christoph Kilger
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102609 - Schwerpunkt: Kognitive Technische Systeme
M-MACH-102624 - Schwerpunkt: Informationstechnik
M-MACH-102625 - Schwerpunkt: Informationstechnik fur Logistiksysteme
M-MACH-102629 - Schwerpunkt: Logistik und Materialflusslehre

Type Credits Recurrence Version
Priifungsleistung miindlich 3 Each summer term 2

Events

SS 2018 2118094 Information Systems in Logistics |2 SWS | Lecture (V) Kilger
and Supply Chain Management

Exams

SS 2018 76-T-MACH-102128 | Information Systems and Supply Chain Prifung (PR) Mittwollen
Management

WS 18/19 | 76 T-MACH-102128 | Information Systems and Supply Chain Prufung (PR) Mittwollen
Management

WS 18/19 | 76-T-MACH-102128 | Information Systems and Supply Chain Prifung (PR) Mittwollen
Management

Competence Certificate
The assessment consists of an oral exam (20 min.) taking place in the recess period according to § 4 paragraph 2 Nr. 2 of the
examination regulation.

Prerequisites
none

Below you will find excerpts from events related to this course:

Information Systems in Logistics and Supply Chain Management

. Lecture (V)
2118094, SS 2018, 2 SWS, Open in study portal
Description
Media:
presentations
Learning Content
1) Overview of logistics systems and processes
2) Basic concepts of information systems and information technology
3) Introduction to IS in logistics: Overview and applications
4) Detailed discussion of selected SAP modules for logistics support
Annotation
none
Workload
regular attendance: 21 hours
self-study: 99 hours
Literature
Stadtler, Kilger: Supply Chain Management and Advanced Planning, Springer, 4. Auflage 2008
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x65894A005DB24790B5C8EC2602074E27
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x65894A005DB24790B5C8EC2602074E27
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB6F7676444704837ACFFCA9D7AB83907
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB6F7676444704837ACFFCA9D7AB83907
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFA6B58D7E342461DA670519EC1C47A9B

3 COURSES Course: Innovative Nuclear Systems [T-MACH-105404]

3.184 Course: Innovative Nuclear Systems [T-MACH-105404]

Responsible:  Prof. Dr.-Ing. Xu Cheng
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102608 - Schwerpunkt: Kerntechnik
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2130973 Innovative Nuclear Systems 2 SWS | Lecture (V) | Cheng
Exams
SS 2018 76-T-MACH-105404 | Innovative Nuclear Systems Prifung (PR) Cheng
WS 18/19 | 76-T-MACH-105404 | Innovative Nuclear Systems Prifung (PR) Cheng

Competence Certificate
oral exam, 20 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Innovative Nuclear Systems

) Lecture (V)
2130973, SS 2018, 2 SWS, Open in study portal

Learning Content

state of the art and development tendencies in nuclear systems
advanced concepts in light water cooled systems

new developments in fast reactors

development tendencies in gas-cooled plants

transmutation systems for waste management

fusionsystems

SOk wN -~

Workload
Time of attendance: 21 hours
Self-study: 100 hours
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF297F55866194305A04CAEAD56C7187E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1A5EFB52185245689D83CC61C6D14D19
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD0F905F5FBAB4819981DABD8C0E4A8F0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF297F55866194305A04CAEAD56C7187E

3 COURSES Course: Innvative Project [T-MACH-109185]

3.185 Course: Innvative Project [T-MACH-109185]

Responsible:  Prof. Dr. Andreas Class
Prof. Dr. Orestis Terzidis

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104323 - Schwerpunkt: Innovation und Entrepreneurship

Type Credits Recurrence Version
Priufungsleistung anderer Art 6 Each winter term 1
Events
WS 18/19 | 2169466 Innovative Project 3 SWS | Project/Seminar (PJ/ | Class, Terzidis
S)

Competence Certificate
Students have to deliver pitch-talk supported by slides to convience a commity about their results. A fictive project proposal of
10 to 15 pages.

Prerequisites
none

Recommendation
Participates need to bring there own laptop with Skype installed.

Recommended English profiency aquivalent to:

» |ELTS Academic test
An overall band score of at least 6.5 (with no section lower than 5.5)
» University of Cambridge
Certificate in Advanced English, CAE (grades A— C)
Certificate of Proficiency in English, CPE (grades A — C)
« TOEFL Internet-based test, IBT
A total score of at least 92, with a minimum score of 22 from the writing section

Annotation
The subject of the project is provided by industry partner or the innovation department from KIT or INP Grenoble.
Representatives of industry partner will be addressee for the pitch-talk.

Below you will find excerpts from events related to this course:

Innovative Project

. Project/Seminar (PJ/S)
2169466, WS 18/19, 3 SWS, Open in study portal

Notes
The lecture will be executed with the partner university INP Grenoble. Participates need to bring there own laptop with Skype
installed. Teams of 2-3 students.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA340C1AF98234537AB3A526159F1CBA2
https://www.ielts.org/
http://www.cambridgeenglish.org/
https://www.ets.org/toefl
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA340C1AF98234537AB3A526159F1CBA2

3 COURSES Course: Innvative Project [T-MACH-109185]

Learning Content

The TAS (technology application selection) methodology provides tools that help to successfully advance an invention with a low
technology readiness level to a higher technology readiness level. Skills that are typically provided by a classical engineering
education supports both the early phase of an invention where a deep basic understanding is required and the industrial
exploration building on a first prototype. The gap that arises between the invention and its later industrialized application is rarely
addressed, so that many inventions will not make it to the market. In the course, we practice bridging the technology gap for the
case of a real invention provided by an industry partner or University. We experiment with teams consisting of team members
located at different universities and from different disciplines.

The scenario addressed is an inventor who calls some of his friends within her/his personal network. The group will work
remotely via video conference employing a structured TAS process. Creativity will be fertilized by teamwork and linking the
invention to a selection of potential technologies. In an in-depth analysis of these links, each group narrows down their pool of
ideas to one candidate. Finally, the group will try to convince the fellow teams (and the inventor) to support their idea. For this
purpose, a pitch talk is prepared and delivered in front of all teams leading to a unique vote of all teams for one technology
application. In addition the students prepare fictive proposals for start-up based on their TAS.

Annotation
The subject of the project is provided by industry partner or the innovation department from KIT or INP Grenoble.
Representatives of industry partner will be addressee for the pitch-talk.

Workload
approx. 180 hours:

3 credit points - skype participation and resulting in TAS - 90 hours
1 credit point - pitch talk - 30 hours
2 credit points - for writting proposal - 60 hours
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3 COURSES Course: Integrated Information Systems for Engineers [T-MACH-102083]

3.186 Course: Integrated Information Systems for Engineers [T-MACH-102083]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 2

Events

SS 2018 2121001 Integrated Information Systems |3 SWS | Lecture (V) Ovtcharova,
for engineers Mitarbeiter

Exams

SS 2018 | 76-T-MACH-102083 | Integrated Information Systems for Prifung (PR) Ovtcharova
Engineers

WS 18/19 | 76-T-MACH-102083 | Integrated Information Systems for Prifung (PR) Ovtcharova
Engineers

Competence Certificate
Oral examination 20 min.

Prerequisites
None

Below you will find excerpts from events related to this course:

Integrated Information Systems for engineers
2121001, SS 2018, 3 SWS, Open in study portal

Learning Content

 Information systems, information management
» CAD, CAP and CAM systems

» PPS, ERP and PDM systems

* Knowledge management and ontology

* Process modeling

Workload
Regular attendance: 31,5 hours, self-study: 108 hours

Literature
Lecture slides
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x170F04411BBC4951ACB58501B6DF385C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x170F04411BBC4951ACB58501B6DF385C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x40B24F8B4C064B07BB3B2B4C52B9F867
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x40B24F8B4C064B07BB3B2B4C52B9F867
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xDB3ACC478A90448C8BCF09A5F3DF5881
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xDB3ACC478A90448C8BCF09A5F3DF5881
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x170F04411BBC4951ACB58501B6DF385C

3 COURSES Course: Integrated Product Development [T-MACH-105401]

3.187 Course: Integrated Product Development [T-MACH-105401]

Responsible: Prof. Dr.-Ing. Albert Albers
Albers Assistenten

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102626 - Schwerpunkt: Integrierte Produktentwicklung

Type Credits Recurrence Version
Prifungsleistung mundlich 16 Each winter term 1

Events

WS 18/19 | 2145156 Integrated Product Development |4 SWS | Lecture (V) Albers
WS 18/19 | 2145157 Workshop Product Development | 4 SWS | Practice (U) Albers, Mitarbeiter
WS 18/19 | 2145300 Project Work in Product 2 SWS | Others (sonst.) Albers

Development

Exams

SS 2018 | 76-T-MACH-105401 | Integrated Product Development Prifung (PR) Albers
WS 18/19 | 7600021 Integrated Product Development Prifung (PR) Albers
WS 18/19 | 76-T-MACH-105401 | Integrated Product Development Prifung (PR) Albers

Competence Certificate
oral examination (60 minutes)

Prerequisites
none

Annotation

Due to organizational reasons, the number of participants is limited. Thus a selection has to be made. For registration to the
selection process a standard form has to be used, that can be downloaded from IPEK hompage from april to july. The selection
itself is made by Prof. Albers in personal interviews.

Below you will find excerpts from events related to this course:

Integrated Product Development

' Lecture (V)
2145156, WS 18/19, 4 SWS, Open in study portal

Learning Content
organizational integration: integrated product engineering model, core team management and simultaneous engineering
informational integration: innovation management, cost management, quality management and knowledge management

personal integration: team coaching and leadership management
invited lectures

Annotation
The lecture starts in first week of October.

Workload
regular attendance: 84 h
self-study: 288 h

Literature
Klaus Ehrlenspiel - Integrierte Produktentwicklung. Denkablaufe, Methodeneinsatz, Zusammenarbeit, Hanser Verlag, 2009

Workshop Product Development

. Practice (U)
2145157, WS 18/19, 4 SWS, Open in study portal
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xED57022D3B784F4F91FED2F098150601
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBDE4C6110A49488BA59F6595FC20F2FA
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7C27651EF3124F1CAC6CFE78AB6A8A0A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7C27651EF3124F1CAC6CFE78AB6A8A0A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7FE2D7BD240946DC9D65C32C84D75D76
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7A6775B7461A49AE94D19C78CE439D69
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x85F4D3181AAA42A09C97B6DB5406821B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xED57022D3B784F4F91FED2F098150601
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBDE4C6110A49488BA59F6595FC20F2FA

3 COURSES Course: Integrated Product Development [T-MACH-105401]

Learning Content
problem solving: analysis techniques, creativity techniques and evaluation methods

professional skills: presentation techniques, moderation and teamcoaching
development tools: MS Project, Szenario-Manager & Pro/Engineer Wildfire

Workload
lectures: 21 h

preparation to exam: 99 h

Literature
none

Project Work in Product Development

; Others (sonst.)
2145300, WS 18/19, 2 SWS, Open in study portal

Learning Content

The project work begins with the early stages of product development, i.e. the identification of market trends and needs. Based
on this information the students develop scenarios for future markets and create product profiles, which describe the customers
and their demands without anticipating possible product solutions. After having passed several following milestones for ideas,
concepts and designs, virtual prototypes and function prototypes are presented to an audience.

The project work is supported by coaching through skilled faculty staff. Additionally weekly tutorials, respectively workshops are
given. For doing the project the teams gain access to team workspaces featuring IT-infrastructure and relevant software, such
as office, CAD or FEA. Further on the teams learn how team cooperation and knowledge management can be supported in
design project by using a wiki system.

Workload
regular attendance: 21 h

self-study: 99 h
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3 COURSES Course: Integrated Production Planning in the Age of Industry 4.0 [T-MACH-108849]

T 3.188 Course: Integrated Production Planning in the Age of Industry 4.0 [T-
MACH-108849]

Responsible:  Prof. Dr.-Ing. Gisela Lanza
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 8 Each summer term 1

Events

SS 2018 2150660 Integrated Production Planning |6 SWS | Lecture / Practice Lanza
in the Age of Industry 4.0 (v0)

Exams

WS 18/19 | 76-T-MACH-108849 | Integrated Production Planning in the Age | Prifung (PR) Lanza
of Industry 4.0

Competence Certificate
Oral Exam (40 min)

Prerequisites
"T-MACH-109054 - Integrierte Produktionsplanung im Zeitalter von Industrie 4.0" as well as "T-MACH-102106 Integrierte
Produktionsplanung" must not be commenced.

Below you will find excerpts from events related to this course:

Integrated Production Planning in the Age of Industry 4.0

: Lecture / Practice (VU)
2150660, SS 2018, 6 SWS, Open in study portal

Description
Media:

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/)

Learning Content
Integrated production planning in the age of industry 4.0 will be taught in the context of this engineering science lecture. In
addition to a comprehensive introduction to Industry 4.0, the following topics will be addressed at the beginning of the lecture:

» Basics, history and temporal development of production
 Integrated production planning and integrated digital engineering
* Principles of integrated production systems and further development with Industry 4.0

Building on this, the phases of integrated production planning are taught in accordance with VDI Guideline 5200, whereby
special features of parts production and assembly are dealt with in the context of case studies:

Factory planning system

Definition of objectives

Data collection and analysis

Concept planning (structural development, structural dimensioning and rough layout)

Detailed planning (production planning and control, fine layout, IT systems in an industry 4.0 factory)
Preparation and monitoring of implementation

Start-up and series support

e o o o o o o

The lecture contents are rounded off by numerous current practical examples with a strong industry 4.0 reference. Within the
exercises the lecture contents are deepened and applied to specific problems and tasks.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFB816F99756B40B7BACFE60C496FA4FD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFB816F99756B40B7BACFE60C496FA4FD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x52688879E183480BB43742D2F5B5045E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x52688879E183480BB43742D2F5B5045E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFB816F99756B40B7BACFE60C496FA4FD

3 COURSES Course: Integrated Production Planning in the Age of Industry 4.0 [T-MACH-108849]

Workload

MACH:

regular attendance: 63 hours
self-study: 177 hours

WING:

regular attendance: 63 hours
self-study: 207 hours

Literature
Lecture Notes
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3 COURSES Course: Integrative Strategies in Production and Development of High Performance Cars [T-MACH-105188]

3.189 Course: Integrative Strategies in Production and Development of High
Performance Cars [T-MACH-105188]

Responsible:  Karl-Hubert Schlichtenmayer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Schwerpunkt: Entwicklung und Konstruktion
M-MACH-102607 - Schwerpunkt: Kraftfahrzeugtechnik
M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 4 Each summer term 1

Events

SS 2018 [2150601 Integrative Strategies in 2 SWS | Lecture (V) Schlichtenmayer
Production and Development of
High Performance Cars

Exams

SS 2018 76-T-MACH-105188 | Integrative Strategies in Production and Prifung (PR) Lanza
Development of High Performance Cars

WS 18/19 | 76-T-MACH-105188 | Integrative Strategies in Production and Prufung (PR) Lanza
Development of High Performance Cars

Competence Certificate
Written Exam (60 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Integrative Strategies in Production and Development of High Performance Carsl_ectwre W)
2150601, SS 2018, 2 SWS, Open in study portal

Description
Media:

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/).

Learning Content

The lecture deals with the technical and organizational aspects of integrated development and production of sports cars on the
example of Porsche AG. The lecture begins with an introduction and discussion of social trends. The deepening of standardized
development processes in the automotive practice and current development strategies follow. The management of complex
development projects is a first focus of the lecture. The complex interlinkage between development, production and purchasing
are a second focus. Methods of analysis of technological core competencies complement the lecture. The course is strongly
oriented towards the practice and is provided with many current examples.

The main topics are:

Introduction to social trends towards high performance cars
Automotive Production Processes

Integrative R&D strategies and holistic capacity management
Management of complex projects

Interlinkage between R&D, production and purchasing

The modern role of manufacturing from a R&D perspective
Global R&D and production

Methods to identify core competencies

e o o o o o o o

Workload
regular attendance: 21 hours
self-study: 99 hours
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3 COURSES Course: Integrative Strategies in Production and Development of High Performance Cars [T-MACH-105188]

Literature
Lecture Slides
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3 COURSES

Course: Intellectual Property Rights and Strategies in Industrial Companies [T-MACH-105442]

T 3.190 Course: Intellectual Property Rights and Strategies in Industrial Companies
[T-MACH-105442]

Responsible: Frank Zacharias

Organisation:

Part

KIT Department of Mechanical Engineering

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102598 - Schwerpunkt: Advanced Mechatronics
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102601 - Schwerpunkt: Automatisierungstechnik

M-MACH-102607 - Schwerpunkt:
M-MACH-102610 - Schwerpunkt:
M-MACH-102614 - Schwerpunkt:
M-MACH-102615 - Schwerpunkt:
M-MACH-102616 - Schwerpunkt:
M-MACH-102618 - Schwerpunkt:
M-MACH-102633 - Schwerpunkt:
M-MACH-102636 - Schwerpunkt:
M-MACH-102642 - Schwerpunkt:
M-MACH-102650 - Schwerpunkt:

Kraftfahrzeugtechnik

Kraftwerkstechnik

Mechatronik

Medizintechnik

Mikrosystemtechnik

Produktionstechnik

Robotik

Thermische Turbomaschinen

Entwicklung innovativer Gerate
Verbrennungsmotorische Antriebssysteme

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each term 1
Events
SS 2018 |[2147160 Patente und Patentstrategien in | 2 SWS | Block lecture (BV) Zacharias
innovativen Unternehmen
WS 18/19 | 2147161 Intellectual Property Rights and |2 SWS | Lecture (V) Zacharias
Strategies in Industrial
Companies
Exams
SS 2018 76-T-MACH-105442 | Intellectual Property Rights and Strategies | Prufung (PR) Albers
in Industrial Companies
WS 18/19 | 76-T-MACH-105442 | Intellectual Property Rights and Strategies | Prifung (PR) Albers
in Industrial Companies

Competence Certificate
oral exam (20 min)

Prerequisites

none

Recommendation

None

Below you will find excerpts from events related to this course:

Intellectual Property Rights and Strategies in Industrial Companies
2147161, WS 18/19, 2 SWS, Open in study portal
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3 COURSES Course: Intellectual Property Rights and Strategies in Industrial Companies [T-MACH-105442]

Learning Content

The lecture will describe the requirements to be fulfiled and how protection is obtained for patents, design rights and
trademarks, with a particular focus on Germany, Europe and the EU. Active, project-integrated intellectual property management
and the use of strategic patenting by technologically oriented companies will also be discussed. Furthermore, the significance of
innovations and intellectual property for both business and industry will be demonstrated using practical examples, before going
on to consider the international challenges posed by intellectual property and current trends in the sector.

Within the context of licensing and infringement, insight will be provided as to the relevance of communication, professional
negotiations and dispute resolution procedures, such as mediation for example. The final item on the agenda will cover those
aspects of corporate law that are relevant to intellectual property.

Lecture overview:

Introduction to intellectual property

The profession of the patent attorney

Filing and obtaining intellectual property rights

Patent literature as a source of knowledge and information
The law regarding employee inventions

Active, project-integrated intellectual property management
Strategic patenting

The significance of intellectual property

International challenges and trends

Professional negotiations and dispute resolution procedures
Aspects of corporate law

SmOOLOINIORWN -

_ =

Workload
regular attendance: 21 h

self-study: 99 h
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3 COURSES

Course: Introduction into Mechatronics [T-MACH-100535]

3.191 Course: Introduction into Mechatronics [T-MACH-100535]

Responsible:

Organisation:

Part of:

Moritz Béhland
Dr.-Ing. Maik Lorch
PD Dr.-Ing. Markus Reischl

KIT Department of Mechanical Engineering

M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus

M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau

M-MACH-102598 - Schwerpunkt: Advanced Mechatronics

M-MACH-102601 - Schwerpunkt: Automatisierungstechnik

M-MACH-102614 - Schwerpunkt: Mechatronik

M-MACH-102615 - Schwerpunkt: Medizintechnik

M-MACH-102633 - Schwerpunkt: Robotik

M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik

M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung schriftlich 6 Each winter term 2

Events

WS 18/19 | 2105011 Introduction into Mechatronics 3 SWS Lecture (V) Reischl, Lorch,

Boéhland

Exams

SS 2018 [ 76-T-MACH-100535 | Introduction into Mechatronics Prifung (PR) Hagenmeyer

WS 18/19 | 76-T-MACH-100535 | Introduction into Mechatronics Prifung (PR) Hagenmeyer

Competence Certificate
Oral exam (Duration: 2h)

Prerequisites
none

Below you will find excerpts from events related to this course:

Introduction into Mechatronics
2105011, WS 18/19, 3 SWS, Open in study portal

Learning Content

Lecture (V)

Part I: Modeling and optimization (Prof. Bretthauer)

Introduction

Architecture of mechatronic systems
Modeling of mechatronic systems
Optimization of mechatronic systems

Perspective

Part lI: Development and design (Prof. Albers)

Introduction

Development method for mechatronic products

Examples

Workload

regular attendance: 31.5 h

self-study: 148 h

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x90E4BFAE331E498FB318AB92F196F1EF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB0F5DA0211DE4BD386DA69EF9F7CA54E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x42F050DD9EC446779F8A4970308AB030
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x90E4BFAE331E498FB318AB92F196F1EF

3 COURSES Course: Introduction into Mechatronics [T-MACH-100535]

Literature

Heimann, B.; Gerth, W.; Popp, K.: Mechatronik. Leipzig: Hanser, 1998

Isermann, R.: Mechatronische Systeme - Grundlagen. Berlin: Springer, 1999

Roddeck, W.: Einflhrung in die Mechatronik. Stuttgart: B. G. Teubner, 1997

Topfer, H.; Kriesel, W.: Funktionseinheiten der Automatisierungstechnik. Berlin: Verlag Technik, 1988
Follinger, O.: Regelungstechnik. Einflihrung in die Methoden und ihre Anwendung. Heidelberg: Hiithig, 1994
Bretthauer, G.: Modellierung dynamischer Systeme. Vorlesungsskript. Freiberg: TU Bergakademie, 1997
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3 COURSES Course: Introduction into the Multi-Body Dynamics [T-MACH-105209]

3.192 Course: Introduction into the Multi-Body Dynamics [T-MACH-105209]

Responsible:  Prof. Dr.-Ing. Wolfgang Seemann
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102575 - Grundlagen und Methoden der Energie- und Umwelttechnik
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102599 - Schwerpunkt: Antriebssysteme
M-MACH-102614 - Schwerpunkt: Mechatronik
M-MACH-102739 - Grundlagen und Methoden der Fahrzeugtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik
M-MACH-102743 - Grundlagen und Methoden des Theoretischen Maschinenbaus
M-MACH-102744 - Grundlagen und Methoden der Werkstoffe und Strukturen fir Hochleistungssysteme
M-MACH-104434 - Schwerpunkt: Modellbildung und Simulation in der Dynamik

Type Credits Recurrence Version
Prifungsleistung schriftlich 5 Each summer term 2
Events
SS 2018 2162235 Introduction into the multi-body | 3 SWS | Lecture (V) Seemann
dynamics
Exams
SS 2018 [ 76-T-MACH-105209 | Introduction into the Multi-Body Dynamics | Prifung (PR) Seemann
WS 18/19 | 76-T-MACH-105209 | Introduction into the Multi-Body Dynamics | Prifung (PR) Seemann

Competence Certificate
Written examination, 180 min.

Prerequisites
none

Recommendation
Engineering Mechanics IlI/IV

Below you will find excerpts from events related to this course:

Introduction into the multi-body dynamics

: Lecture (V)
2162235, SS 2018, 3 SWS, Open in study portal

Learning Content

The role of multibody systems in engineering, kinematics of a single rigid body, Kinematics of multibody systems, rotation matrix,
angular velocity, derivatives in different reference systems, holonomic and non-holonomic constraints, Newton-Euler's
equations, principle of d'Alembert, principle of virtuel power, Lagrange's equations, Kane's equations, structure of the equations
of motion

Workload
time of attendance: 21,5h; self-study: 98h

Literature

Wittenburg, J.: Dynamics of Systems of Rigid Bodies, Teubner Verlag, 1977
Roberson, R. E., Schwertassek, R.: Dynamics of Multibody Systems, Springer-Verlag,
1988

de Jal'on, J. G., Bayo, E.: Kinematik and Dynamic Simulation of Multibody System.
Kane, T.: Dynamics of rigid bodies.

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xADAF14E2C1B84AB38477226D063B0BCC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xADAF14E2C1B84AB38477226D063B0BCC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x74557F7F85514BFAB21B49297826244D
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB6151A11896D45DDBE9AF9245DD63B29
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xADAF14E2C1B84AB38477226D063B0BCC

3 COURSES Course: Introduction to Ceramics [T-MACH-100287]

3.193 Course: Introduction to Ceramics [T-MACH-100287]

Responsible:  Prof. Dr. Michael Hoffmann
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102611 - Schwerpunkt: Materialwissenschaft und Werkstofftechnik
M-MACH-102619 - Schwerpunkt: Technische Keramik und Pulverwerkstoffe

Type Credits Recurrence Version
Prifungsleistung mundlich 6 Each winter term 1

Events

WS 18/19 | 2125757 Introduction to Ceramics 3 SWS | Lecture (V) | Hoffmann

Exams

SS 2018 | 76-T-MACH-100287 | Introduction to Ceramics Prifung (PR) Hoffmann, Schell,
Wagner

WS 18/19 | 76-T-MACH-100287 | Introduction to Ceramics Prifung (PR) Hoffmann, Schell,
Wagner

Competence Certificate
The assessment consists of an oral exam (30 min) taking place at a specific date.

The re-examination is offered at a specific date.

Prerequisites
None

Below you will find excerpts from events related to this course:

Introduction to Ceramics

: Lecture (V)
2125757, WS 18/19, 3 SWS, Open in study portal

Description
Media:

Slides for the lecture:
available under http://www.iam kit.edu/km

Learning Content

After a short introduction to interatomic bonding, fundamental concepts of crystallography, the stereographic projection and the
most important symmetry elements will be given. Different types of crystal structures are explained and the relevance of
imperfections are analysed with respect to the mechanical and electrical properties of ceramics. Then, the impact of surfaces,
interfaces and grain boundaries for the preparation, microstructural evolution and the resulting properties is discussed. Finally,
an introduction is given to ternary phase diagrams.

The second part of the course covers structure, preparation and application aspects of nonmetallic inorganic glasses, followed
by an introduction to the properties and processing methods of fine-grained technical powders. The most relevant shaping
methods, such as pressing, slip casting, injection moulding and extrusion are introduced. Subsequently, the basics of science of
sintering and the mechanisms for normal and abnormal grain growth are discussed. Mechanical properties of ceramics are
analysed using basic principles of linear elastic fracture mechanics, Weibull statistics, concepts for subcritical crack growth and
creep models to explain the behaviour at elevated temperatures. Furthermore it is demonstrated that mechanical properties can
be siginificantly enhanced by various types of microstructural toughening mechanisms. The electronic and ionic conductivity of
ceramic materials are explained based on defect-chemical considerations and band structure models. Finally, the characteristics
of a dielectric, pyroelectric, and piezoelectric behaviour is discussed.

Workload
regular attendance: 45 hours
self-study: 135 hours

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA52505BB4F0645B29EA889BEBB778626
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA4713A5C92014B83A3944E1CDC8D1424
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC9595B5874BD49638C990B6BF008D593
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA52505BB4F0645B29EA889BEBB778626

3 COURSES Course: Introduction to Ceramics [T-MACH-100287]

Literature

* H. Salmang, H. Scholze, "Keramik", Springer

» Kingery, Bowen, Uhlmann, "Introduction To Ceramics", Wiley

* Y.-M. Chiang, D. Birnie Il and W.D. Kingery, "Physical Ceramics", Wiley

» S.J.L. Kang, "Sintering, Densification, Grain Growth & Microstructure", Elsevier
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3 COURSES

Course: Introduction to Industrial Production Economics [T-MACH-105388]

3.194 Course: Introduction to Industrial Production Economics [T-MACH-105388]

Responsible:
Organisation:

Part

Simone Durrschnabel
KIT Department of Mechanical Engineering

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102600 - Schwerpunkt: Mensch - Technik - Organisation
M-MACH-102613 - Schwerpunkt: Lifecycle Engineering
M-MACH-102618 - Schwerpunkt: Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term

Events

WS 18/19 | 2109042 Introduction to Industrial 2 SWS | Lecture (V) Durrschnabel
Production Economics

Exams

SS 2018 [ 76-T-MACH-105388 | Introduction to Industrial Production Prifung (PR) Deml
Economics

WS 18/19 | 76-T-MACH-105388 | Introduction to Industrial Production Prifung (PR) Demi
Economics

Competence Certificate
oral exam (approx. 30 min)

The exam is offered in German only!

Prerequisites

none

Below you will find excerpts from events related to this course:

Introduction to Industrial Production Economics
2109042, WS 18/19, 2 SWS, Open in study portal

Learning Content

» Design of structural and process organisation

e o o o

Workload

Execution and evaluation of time studies
Actual tools for time studies, e.g. Work Sampling, Methods-Time Measurement, Planned times,
Evaluation of workplaces and determination of wages
Cost accounting (including process costs)

The amount of work accounts for 120 h (=4 ECTS).

Literature

Handout and literature are available on ILIAS for download.

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE00D1A1C524243E98ED0BF3BC8279884
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE00D1A1C524243E98ED0BF3BC8279884
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x0B8EC8D8CB38417DA60EBC843504869B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x0B8EC8D8CB38417DA60EBC843504869B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9DA6DE45A9F147E9B0AEB6355F108D99
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9DA6DE45A9F147E9B0AEB6355F108D99
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE00D1A1C524243E98ED0BF3BC8279884

3 COURSES Course: Introduction to Microsystem Technology - Practical Course [T-MACH-108312]

T 3.195 Course: Introduction to Microsystem Technology - Practical Course [T-
MACH-108312]

Responsible: Dr. Arndt Last
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102591 - Laborpraktikum

Type Credits Recurrence Version

Studienleistung 4 Each term 1

Events

SS 2018 2143877 Introduction to Microsystem 2 SWS | Practical course (P) | Last
Technology - Practical Course

WS 18/19 | 2143877 Introduction to Microsystem 2 SWS | Practical course (P) [ Last
Technology - Practical Course

Exams

WS 18/19 | 76-T-MACH-108312 | Introduction to Microsystem Technology - Prifung (PR) Last
Practical Course

Competence Certificate
non-graded written examination

Prerequisites
none

Below you will find excerpts from events related to this course:

Introduction to Microsystem Technology - Practical Course

) Practical course (P)
2143877, SS 2018, 2 SWS, Open in study portal

Learning Content

In the practical training includes nine experiments:
. Hot embossing of plastics micro structures

. Micro electroforming

. Mikro optics: "LIGA-micro spectrometer”

. UV-lithography

. Optical waveguides

. Capillary electrophoresis on a chip

. SAW gas sensor

. Metrology

. Atomic force microscopy

Each student takes part in only five experiments.
The experiments are carried out at real workstations at the IMT and coached by IMT-staff.

OONOONPAWN -

Workload
Time of attendance: 21 h + 2 h exam
Privat studies: 5 h preparing experiments + 10 h preparing the exam

Introduction to Microsystem Technology - Practical Course

. Practical course (P)
2143877, WS 18/19, 2 SWS, Open in study portal
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6838584B417D4ACEB0ADC32068320929
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6838584B417D4ACEB0ADC32068320929
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75B665533CE1403C91B5C246CCD91499
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8081B189DFAB493D9E4570302164721A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8081B189DFAB493D9E4570302164721A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6838584B417D4ACEB0ADC32068320929
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x75B665533CE1403C91B5C246CCD91499

3 COURSES Course: Introduction to Microsystem Technology - Practical Course [T-MACH-108312]

Learning Content

In the practical training includes nine experiments:
. Hot embossing of plastics micro structures

. Micro electroforming

. Mikro optics: "LIGA-micro spectrometer”

. UV-lithography

. Optical waveguides

. Capillary electrophoresis on a chip

. SAW gas sensor

. Metrology

. Atomic force microscopy

Each student takes part in only five experiments.
The experiments are carried out at real workstations at the IMT and coached by IMT-staff.

OCONOUPLWN -

Workload
Time of attendance: 21 h + 2 h exam
Privat studies: 5 h preparing experiments + 10 h preparing the exam
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3 COURSES Course: Introduction to Microsystem Technology | [T-MACH-105182]

3.196 Course: Introduction to Microsystem Technology | [T-MACH-105182]

Responsible: Dr. Vlad Badilita
Dr. Mazin Jouda
Prof. Dr. Jan Gerrit Korvink

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik
M-MACH-102647 - Schwerpunkt: Mikroaktoren und Mikrosensoren

M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion

M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik

Type Credits Recurrence Version
Prifungsleistung schriftlich 4 Each winter term
Events
WS 18/19 | 2141861 Introduction to Microsystem 2 SWS | Lecture (V) Korvink, Badilita
Technology |
Exams

SS 2018 [ 76-T-MACH-105182 | Introduction to Microsystem Technology | Prifung (PR)

Korvink, Badilita

WS 18/19 | 76-T-MACH-105182 | Introduction to Microsystem Technology | Prifung (PR)

Korvink, Badilita

Competence Certificate
written examination for implementation in a major field, 30 min oral exam for elective subject

Prerequisites
none

Below you will find excerpts from events related to this course:

Introduction to Microsystem Technology |
2141861, WS 18/19, 2 SWS, Open in study portal

Learning Content

- Introduction in Nano- and Microtechnologies

- Silicon and processes for fabricating microelectronics circuits
- Basic physics background and crystal structure

- Materials for micromachining

- Processing technologies for microfabrication

- Silicon micromachining

- Examples

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h
Exam preparation: 30 h

Literature

M. Madou

Fundamentals of Microfabrication

Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6317891DCC9F4FF5BF93265D97F30F1B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6317891DCC9F4FF5BF93265D97F30F1B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x938644B84B4D43E4B97FB8989A22D5B6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF3EF009C18914875A599F2289872A68A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6317891DCC9F4FF5BF93265D97F30F1B

3 COURSES Course: Introduction to Microsystem Technology Il [T-MACH-105183]

3.197 Course: Introduction to Microsystem Technology Il [T-MACH-105183]

Responsible: Dr. Mazin Jouda
Prof. Dr. Jan Gerrit Korvink

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102405 - Grundlagen und Methoden des Maschinenbaus
M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102616 - Schwerpunkt: Mikrosystemtechnik
M-MACH-102647 - Schwerpunkt: Mikroaktoren und Mikrosensoren
M-MACH-102740 - Grundlagen und Methoden der Mechatronik und Mikrosystemtechnik
M-MACH-102741 - Grundlagen und Methoden der Produktentwicklung und Konstruktion
M-MACH-102742 - Grundlagen und Methoden der Produktionstechnik

Type Credits Recurrence Version
Priifungsleistung schriftlich 4 Each summer term 1
Events
SS 2018 2142874 Introduction to Microsystem 2 SWS | Lecture (V) Korvink, Badilita
Technology |l
Exams
SS 2018 76-T-MACH-105183 | Introduction to Microsystem Technology I Prifung (PR) Korvink, Badilita
WS 18/19 | 76-T-MACH-105183 | Introduction to Microsystem Technology Il Prifung (PR) Korvink, Badilita

Competence Certificate
written examination for major field, oral exam (30 min) for elective field

Prerequisites
none

Below you will find excerpts from events related to this course:

Introduction to Microsystem Technology i

) Lecture (V)
2142874, SS 2018, 2 SWS, Open in study portal

Learning Content

- Introduction in Nano- and Microtechnologies
- Lithography

- LIGA-technique

- Mechanical microfabrication

- Patterning with lasers

- Assembly and packaging

- Microsystems

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h
Exam preparation: 30 h

Literature

M. Madou

Fundamentals of Microfabrication

Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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Module Handbook as of 01.04.2019 383


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEDC95718CEC7436E8EEE7D9B26EEB4F8
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEDC95718CEC7436E8EEE7D9B26EEB4F8
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEDC95718CEC7436E8EEE7D9B26EEB4F8

3 COURSES Course: Introduction to Neutron Cross Section Theory and Nuclear Data Generation [T-MACH-105466]

3.198 Course: Introduction to Neutron Cross Section Theory and Nuclear Data
Generation [T-MACH-105466]

Responsible:  Dr. Ron Dagan
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102608 - Schwerpunkt: Kerntechnik

Type Credits Recurrence Version
Priifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2190490 Introduction to Neutron Cross 2 SWS | Lecture (V) Dagan
Section Theory and Nuclear
Data Generation
Exams
SS 2018 76-T-MACH-105466 | Introduction to Neutron Cross Section Prufung (PR) Stieglitz, Dagan
Theory and Nuclear Data Generation
WS 18/19 | 76-T-MACH-105466 | Introduction to Neutron Cross Section Prifung (PR) Dagan, Stieglitz
Theory and Nuclear Data Generation

Competence Certificate
oral exam of about 30 minutes

Prerequisites
none

Annotation
none

Below you will find excerpts from events related to this course:

Introduction to Neutron Cross Section Theory and Nuclear Data Generation

! Lecture (V)
2190490, SS 2018, 2 SWS, Open in study portal

Learning Content
Cross section characterization

Summary of basic cross section theory
Resonance cross section

Doppler broadening

Scattering kernels

Basic of slowing down theory

Unit cell based XS data generation
Cross sections Data libraries

Data Measurements

Workload
Regular attendance: 26 h

self study: 94 h

Literature
Handbook of Nuclear Reactors Calculations Vol. | Y. Ronen, CRC Press 1986

D. Emendorfer. K.H. Hocker Theory of nuclear reactions, Parts I, Il Bl- Hochschultaschenbiicher 1969 ( in German)
P. Tippler, R. Llewellyn Modern Physics 2008
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x0A12723DFF3442F086147FAC30CAC722
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCEB6EE90CECF4B8AA63049CA348970E8

3 COURSES Course: Introduction to Nonlinear Vibrations [T-MACH-105439]

3.199 Course: Introduction to Nonlinear Vibrations [T-MACH-105439]

Responsible: Prof. Dr.-Ing. Alexander Fidlin
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102646 - Schwerpunkt: Angewandte Mechanik
M-MACH-104443 - Schwerpunkt: Schwingungslehre

Type Credits Recurrence Version

Prifungsleistung miindlich 7 Each winter term

Events

WS 18/19 | 2162247 Introduction to Nonlinear 2 SWS | Lecture (V) Fidlin
Vibrations

WS 18/19 | 2162248 Introduction into the nonlinear 2 SWS | Practice (U) Fidlin, Drozdetskaya
vibrations (Tutorial)

Exams

SS 2018 [ 76-T-MACH-105439 | Introduction to Nonlinear Vibrations Prifung (PR) Fidlin

WS 18/19 | 76-T-MACH-105439 | Introduction to Nonlinear Vibrations Prifung (PR) Fidlin

Competence Certificate
oral exam, 30 min.

Prerequisites
none

Recommendation
Vibration theory, Mathematical Methods of Vibration Theory, Dynamic Stability

Below you will find excerpts from events related to this course:

Introduction to Nonlinear Vibrations
2162247, WS 18/19, 2 SWS, Open in study portal

Learning Content

dynamic systems

basic ideas of asymptotic methods

perturbation methods: Linstedt-Poincare, averaging, multiple scales
limit cycles

nonlinear resonance

basics of the bifurcation analysis, bifurcation diagrams

types of bifurcations

discontinuous systems

dynamic chaos

e o o o o o o o o

Workload
time of attendance: 39 h
self-study: 201 h
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4C1A04A5551A4484A7297AC28BC5B8BE
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC82B7017349845C4A6506CA9977612E7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4C1A04A5551A4484A7297AC28BC5B8BE

3 COURSES Course: Introduction to Nonlinear Vibrations [T-MACH-105439]

Literature
» Hagedorn P. Nichtlineare Schwingungen. Akademische Verlagsgesellschaft, 1978.
» Nayfeh A.H., Mook D.T. Nonlinear Oscillation. Wiley, 1979.
* Thomsen J.J. Vibration and Stability, Order and Chaos. McGraw-Hill, 1997.
» Fidlin A. Nonlinear Oscillations in Mechanical Engigeering. Springer, 2005.

* Bogoliubov N.N., Mitropolskii Y.A. Asymptotic Methods in the Theory of Nonlinear Oscillations. Gordon and Breach,
1961.

* Nayfeh A.H. Perturbation Methods. Wiley, 1973.
» Sanders J.A., Verhulst F. Averaging methods in nonlinear dynamical systems. Springer-Verlag, 1985.
« Blekhman I.I. Vibrational Mechanics. World Scientific, 2000.

* Moon F.C. Chaotic Vibrations — an Introduction for applied Scientists and Engineers. John Wiley & Sons, 1987.

Introduction into the nonlinear vibrations (Tutorial)

. Practice (U)
2162248, WS 18/19, 2 SWS, Open in study portal
Workload
time of attendance: 10,5h; self-study: 20h
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3 COURSES Course: Introduction to Nuclear Energy [T-MACH-105525]

3.200 Course: Introduction to Nuclear Energy [T-MACH-105525]

Responsible:  Prof. Dr.-Ing. Xu Cheng
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102608 - Schwerpunkt: Kerntechnik
M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Events
WS 18/19 | 2189903 Introduction to Nuclear Energy 2 SWS | Lecture (V) | Cheng
Exams
SS 2018 76-T-MACH-105525 | Introduction to Nuclear Energy Prifung (PR) Cheng
WS 18/19 | 76-T-MACH-105525 | Introduction to Nuclear Energy Prifung (PR) Cheng

Competence Certificate
oral exam, 30 min

Prerequisites
none

Mechanical Engineering (SPO 2016)
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x98E5E594B01C46AB92FB51E58058D367
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3 COURSES Course: Introduction to Numerical Fluid Dynamics [T-MACH-105515]

3.201 Course: Introduction to Numerical Fluid Dynamics [T-MACH-105515]

Responsible: Dr. Balazs Pritz
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102610 - Schwerpunkt: Kraftwerkstechnik
M-MACH-102623 - Schwerpunkt: Grundlagen der Energietechnik
M-MACH-102627 - Schwerpunkt: Kraft- und Arbeitsmaschinen
M-MACH-102634 - Schwerpunkt: Stromungsmechanik

Type Credits Recurrence Version
Studienleistung 4 Each winter term 1
Events
WS 18/19 | 2157444 Introduction to numerical fluid 2 SWS | Practical course (P) | Pritz
dynamics
Exams
SS 2018 [ 76-T-MACH-105515 | Introduction to Numerical Fluid Dynamics Prifung (PR) Gabi
WS 18/19 | 76-T-MACH-105515 | Introduction to Numerical Fluid Dynamics Prifung (PR) Gabi

Competence Certificate
Certificate of participation

Prerequisites
none

Below you will find excerpts from events related to this course:

Introduction to numerical fluid dynamics

} Practical course (P)
2157444, WS 18/19, 2 SWS, Open in study portal

Learning Content

In the lab, the components of the cycle of computational fluid dynamics are worked through. In the first instance moderately
complicated geometries will be generated and meshed. After the configuration and running the calculation, the results are
presented and evaluated in a visualization software. While in the first part of the course these steps are worked out under
guidance, calculation cycles are carried out independently in the second part. The test cases are discussed in detail and allow to
strengthen the affinity to the fluid dynamics.

Content:

Brief introduction into Linux

Mesh generation with ICEMCFD

Data visualisation and interpretation with Tecplot

Handling of the flow solver SPARC

Self-designed calculation: flat plate

Introduction to unsteady calculations: flow around a circular cylinder

OO WON -~

Annotation
In winter term 2012/2013:
Course: Computational Methods in Fluid Mechanics (Exercise) [2157442]

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
Lecture notes/handout

Mechanical Engineering (SPO 2016)
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3 COURSES Course: Introduction to numerical mechanics [T-MACH-108718]

3.202 Course: Introduction to numerical mechanics [T-MACH-108718]

Responsible:  Prof. Dr. Eckart Schnack
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each winter term 1
Exams
WS 18/19 | 76-T-MACH-108718 | Introduction to numerical mechanics | Prifung (PR) |

Competence Certificate
Oral Exam, 20 minutes

Prerequisites
None

Annotation
The lecture notes are made available via ILIAS.

Mechanical Engineering (SPO 2016) 389
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3 COURSES

Course: Introduction to the Finite Element Method [T-MACH-105320]

3.203 Course: Introduction to the Finite Element Method [T-MACH-105320]

Responsible:

Organisation:

Part

Prof. Dr.-Ing. Thomas Boéhlke

Dr.-Ing. Tom-Alexander Langhoff

KIT Department of Mechanical Engineering

of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102628 - Schwerpunkt: Leichtbau

Type Credits Recurrence

Prifungsleistung schriftlich 5 Each summer term

Version

Events

SS 2018 2162282 Introduction to the Finite Element| 2 SWS | Lecture (V) Langhoff, Bohlke
Method

Exams

SS 2018 [ 76-T-MACH-105320 | Introduction to the Finite Element Method Prifung (PR) Bohlke, Langhoff

WS 18/19 | 76-T-MACH-105320 | Introduction to the Finite Element Method Prifung (PR) Bohlke, Langhoff

Competence Certificate
written exam (90 min). Addititves as announced

Prerequisites

none

Recommendation

The contents of the lectures "Advanced methods in strength of materials" and "Mathematical methods in strength of materials

are considered to be known.

Below you will find excerpts from events related to this course:

Introduction to the Finite Element Method
2162282, SS 2018, 2 SWS, Open in study portal

Learning Content

Workload

introduction and motivation
elements of tensor calculus
the initial-boundary-value-problem of linear thermoconductivity
the boundary-value-problem of linear elastostatic

spatial discretization for 3D problems

solution of the boundary-value-problem of elastostatic
numerical solution of linear systems

element types
error estimation

regular attendance: 42 hours
self-study: 108 hours

Literature
lecture notes

Lecture (V)

Fish, J., Belytschko, T.: A First Course in Finite Elements, Wiley 2007 (includes an introduction into ABAQUS)
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3 COURSES Course: Introduction to Theory of Materials [T-MACH-105321]

3.204 Course: Introduction to Theory of Materials [T-MACH-105321]

Responsible: Prof. Dr. Marc Kamlah
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Wahlpflichtmodul Maschinenbau
M-MACH-102602 - Schwerpunkt: Zuverlassigkeit im Maschinenbau
M-MACH-102646 - Schwerpunkt: Angewandte Mechanik
M-MACH-102647 - Schwerpunkt: Mikroaktoren und Mikrosensoren

Type Credits Recurrence Version
Prifungsleistung miindlich 4 Each summer term 1
Events
SS 2018 2182732 Introduction to Theory of 2 SWS | Lecture (V) Kamlah
Materials
Exams
SS 2018 [ 76-T-MACH-105321 | Introduction to Theory of Materials Prifung (PR) Kamlah
WS 18/19 | 76-T-MACH-105321 | Introduction to Theory of Materials Prifung (PR) Gruber

Competence Certificate
oral exam

Below you will find excerpts from events related to this course:

Introduction to Theory of Materials

! Lecture (V)
2182732, SS 2018, 2 SWS, Open in study portal

Learning Content

Following a brief introduction into continuum mechanics at small deformations, the classification into elastic, viscoelastic, plastic
and viscoplastic constitutive models of solids is discussed. Then, one after the other, the four groups of elastic, viscoelastic,
plastic and viscoplastic constitutive models are motivated and mathematically formulated. Their properties are demonstrated by
means of elementary analytical solutions and examples.

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
[1] Peter Haupt: Continuum Mechanics and Theory of Materials, Springer
[2] Lecture Notes

Mechanical Engineering (SPO 2016)
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