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1 ABOUT THIS HANDBOOK

1 About this handbook

1.1 Notes and rules

The program exists of several subjects (e.g. Fundamentals of Engineering). Every subject is split into modules and every
module itself consists of one or more interrelated module component exams. The extent of every module is indicated by credit
points (CP), which will be credited after the successful completion of the module. Some of the modules are obligatory.
According to the interdisciplinary character of the program, a great variety of individual specialization and deepening
possibilities exists for a large number of modules. This enables the student to customize content and time schedule of the
program according to personal needs, interest and job perspective. The module handbook describes the modules belonging to
the program. It describes particularly:

« the structure of the modules

» the extent (in CP),

» the dependencies of the modules,
« the learning outcomes,

» the assessment and examinations.

The module handbook serves as a necessary orientation and as a helpful guide throughout the studies. The module handbook
does not replace the course catalog, which provides important information concerning each semester and variable course
details (e.g. time and location of the course).

1.1.1 Begin and completion of a module

Each module and each examination can only be selected once. The decision on the assignment of an examination to a module
(if, for example, an examination in several modules is selectable) is made by the student at the moment when he / she is
registered for the appropriate examination. A module is completed or passed when the module examination is passed (grade
4.0 or better). For modules in which the module examination is carried out over several partial examinations, the following
applies: The module is completed when all necessary module partial examinations have been passed. In the case of modules
which offer alternative partial examinations, the module examination is concluded with the examination with which the required
total credit points are reached or exceeded. The module grade, however, is combined with the weight of the predefined credit
points for the module in the overall grade calculation.

1.1.2 Module versions

It is not uncommon for modules to be revised due to, for example, new courses or cancelled examinations. As a rule, a new
module version is created, which applies to all students who are new to the module. On the other hand, students who have
already started the module enjoy confidence and remain in the old module version. These students can complete the module on
the same conditions as at the beginning of the module (exceptions are regulated by the examination committee). The date of the
student's ""binding declaration™ on the choice of the module in the sense of @5(2) of the Study and Examination Regulation is
decisive. This binding declaration is made by registering for the first examination in this module.

In the module handbook, all modules are presented in their current version. The version number is given in the module
description. Older module versions can be accessed via the previous module handbooks in the archive.

1.1.3 General and partial examinations

Module examinations can be either taken in a general examination or in partial examinations. If the module examination is
offered as a general examination, the entire learning content of the module will be examined in a single examamination. If the
module examination is subdivided into partial examinations, the content of each course will be examined in corresponding
partial examinations. Registration for examinations can be done online at the campus management portal. The following
functions can be accessed on https://campus.studium.kit.edu/:

» Register/unregister for examinations
» Check for examination results
» Create transcript of records

For further and more detailed information, https://studium.kit.edu/Seiten/FAQ.aspx.

1.1.4 Types of exams

Exams are split into written exams, oral exams and alternative exam assessments. Exams are always graded. Non exam
assessments can be repeated several times and are not graded.

1.1.5 Repeating exams

Principally, a failed written exam, oral exam or alternative exam assessment can repeated only once. If the repeat examination
(including an eventually provided verbal repeat examination) will be failed as well, the examination claim is lost. A request for a
second repetition has to be made in written form to the examination committee two months after loosing the examination claim.
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1.1.6 Additional accomplishments

Additional accomplishments are voluntarily taken exams, which have no impact on the overall grade of the student and can take
place on the level of single courses or on entire modules. It is also mandatory to declare an additional accomplishment as such
at the time of registration for an exam.

1.1.7 Further information

More detailed information about the legal and general conditions of the program can be found in the examination regulation of
the program (http://www.sle.kit.edu/amtlicheBekanntmachungen.php).
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2 QUALIFICATION GOALS OF FIELD OF STUDY

Qualification Goals
Mechanical Engineering (M.Sc.)

Graduates of the Master's degree program in mechanical engineering at KIT are able
to participate independently in value-added processes in engineering and contribute
through their research-oriented education to science. They are especially qualified for
a responsible position in industry, science, and technical services and acquire
qualifications that allow pursuing doctoral studies.

Graduates acquire broad and in-depth knowledge of engineering fundamentals. This
is ensured by a compulsory area, which includes mathematical methods of
engineering, modeling and simulation as well as the processes of product
development. As a result, they are able to deal independently with the state of
research and to further refine methods. They can develop, evaluate, and interpret
comprehensive and interdisciplinary simulation studies. From their understanding of
market demand and value-added processes, they are able to develop products of
mechanical engineering. The methods and practices that are used can be reflected
and adapted to changing conditions in order to optimize the own approach.

In the specialization area, consisting of two major fields and associated lectures,
graduates acquire the essential knowledge, how to transfer the general fundamentals
into concrete issues of mechanical engineering. Thus, they are qualified to play an
important role in complex research and development projects as well as to participate
competently in the innovation process and are professionally prepared for future
leadership roles.

In other natural sciences, economics, and social sciences related lectures, students
acquire further skills. Thereby they are, inter alia, in a position to make well thought
out decisions, taking into account social, economic, and ethical constraints.

Graduates of the Master's program in mechanical engineering at KIT have broad and
in-depth knowledge. This solid foundation enables them to analyze and synthesize
complex systems. They can also develop, reflect, evaluate, and shape independently
and sustainably systems and processes of mechanical engineering, taking into
account technical, social, economic, and ethical constraints. They deal constructively
with their own, with others’ views, and present their work results in an understandable
form. Graduates are able to independently identify tasks, to obtain the information
necessary to their solution, to select methods, to acquire skills and thus to contribute
to added value. They are in a position to choose a concrete occupational area of
mechanical engineering.

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
Module Handbook, valid from Summer Term 2024



3 STUDY AND EXAMINATION REGULATIONS

Universitéat des Landes Baden-W rttemberg und
nationales Forschungszentrum in der Helmholtz-Gemeinschaft

Karlsruher Institut fur Technologie

Amtliche Bekanntmachung

2015 Ausgegeben Karlsruhe, den 06. August 2015 Nr. 61
Inhalt Seite
Studien- und Prifungsordnung des Karlsruher Instituts fir 366

Technologie (KIT) fir den Masterstudiengang Maschinenbau

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
Module Handbook, valid from Summer Term 2024

15



3 STUDY AND EXAMINATION REGULATIONS

366

Studien- und Prufungsordnung
des Karlsruher Instituts fir Technologie (KIT) fir den Master-
studiengang Maschinenbau

vom 04. August 2015

Aufgrund von § 10 Absatz 2 Ziff. 5 und § 20 des Gesetzes Uber das Karlsruher Institut fur Tech-
nologie (KIT-Gesetz - KITG) in der Fassung vom 14. Juli 2009 (GBI. S. 317 f), zuletzt geandert
durch Artikel 5 des Dritten Gesetzes zur Anderung hochschulrechtlicher Vorschriften (3. Hoch-
schulrechtsénderungsgesetz — 3. HRAG) vom 01. April 2014 (GBI. S. 99, 167) und § 8 Absatz 5
des Gesetzes Uber die Hochschulen in Baden-Wirttemberg (Landeshochschulgesetz - LHG) in
der Fassung vom 1. Januar 2005 (GBI. S. 1 f), zuletzt gedndert durch Artikel 1 des 3. HRAG
vom 01. April 2014 (GBI. S. 99 ff.), hat der Senat des KIT am 20. Juli 2015 die folgende Studien-
und Prifungsordnung fur den Masterstudiengang Maschinenbau beschlossen.

Der Préasident hat seine Zustimmung gemaf § 20 Absatz 2 KITG iVm. § 32 Absatz 3 Satz 1 LHG
am 04. August 2015 erteilt.

Inhaltsverzeichnis

I. Allgemeine Bestimmungen

8 1 Geltungsbereich

§ 2 Ziele des Studiums, Akademischer Grad

§ 3 Regelstudienzeit, Studienaufbau, Leistungspunkte

§ 4 Modulprifungen, Studien- und Prifungsleistungen

8§ 5 Anmeldung und Zulassung zu den Modulprifungen und Lehrveranstaltungen
§ 6 Durchfiihrung von Erfolgskontrollen

§ 6 a Erfolgskontrollen im Antwort-Wabhl-Verfahren

§ 6 b Computergestutzte Erfolgskontrollen

§ 7 Bewertung von Studien- und Prifungsleistungen

§ 8 Verlust des Prifungsanspruchs

§ 9 Wiederholung von Erfolgskontrollen, endgtiltiges Nichtbestehen
§ 10 Abmeldung; Versaumnis, Rucktritt

§ 11 Tauschung, Ordnungsverstol3

§ 12 Mutterschutz, Elternzeit, Wahrnehmung von Familienpflichten
§ 13 Studierende mit Behinderung oder chronischer Erkrankung

8 14 Modul Masterarbeit

§ 15 Zusatzleistungen

§ 16 Priifungsausschuss

§ 17 Prufende und Beisitzende

§ 18 Anerkennung von Studien- und Prifungsleistungen, Studienzeiten
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Il. Masterprifung

§ 19 Umfang und Art der Masterpriifung

§ 20 Bestehen der Masterprifung, Bildung der Gesamtnote

§ 21 Masterzeugnis, Masterurkunde, Diploma Supplement und Transcript of Records

[ll. Schlussbestimmungen

§ 22 Bescheinigung von Prifungsleistungen
§ 23 Aberkennung des Mastergrades

§ 24 Einsicht in die Prufungsakten

§ 26 Inkrafttreten, Ubergangsvorschriften
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Praambel

Das KIT hat sich im Rahmen der Umsetzung des Bolognaprozesses zum Aufbau eines Européi-
schen Hochschulraumes zum Ziel gesetzt, dass am Abschluss des Studiums am KIT der Mas-
tergrad stehen soll. Das KIT sieht daher die am KIT angebotenen konsekutiven Bachelor- und
Masterstudiengénge als Gesamtkonzept mit konsekutivem Curriculum.

I. Allgemeine Bestimmungen

8 1 Geltungsbereich

Diese Masterprifungsordnung regelt Studienablauf, Prifungen und den Abschluss des Studi-
ums im Masterstudiengang Maschinenbau am KIT.

8§ 2 Ziel des Studiums, Akademischer Grad

(1) Im konsekutiven Masterstudium sollen die im Bachelorstudium erworbenen wissenschaftlichen
Qualifikationen weiter vertieft, verbreitert, erweitert oder erganzt werden. Ziel des Studiums ist die
Fahigkeit, die wissenschaftlichen Erkenntnisse und Methoden selbststandig anzuwenden und ihre
Bedeutung und Reichweite fiir die Losung komplexer wissenschaftlicher und gesellschaftlicher
Problemstellungen zu bewerten.

(2) Aufgrund der bestandenen Masterprifung wird der akademische Grad ,Master of Science
(M.Sc.)* fur den Masterstudiengang Maschinenbau verliehen.

§ 3 Regelstudienzeit, Studienaufbau, Leistungspunkte
(1) Die Regelstudienzeit betragt vier Semester.

(2) Das Lehrangebot des Studiengangs ist in Facher, die Facher sind in Module, die jeweiligen
Module in Lehrveranstaltungen gegliedert. Die Facher und ihr Umfang werden in § 19 festgelegt.
N&heres beschreibt das Modulhandbuch.

(3) Der fir das Absolvieren von Lehrveranstaltungen und Modulen vorgesehene Arbeitsaufwand
wird in Leistungspunkten (LP) ausgewiesen. Die MaRstabe fir die Zuordnung von Leistungs-
punkten entsprechen dem European Credit Transfer System (ECTS). Ein Leistungspunkt ent-
spricht einem Arbeitsaufwand von etwa 30 Zeitstunden. Die Verteilung der Leistungspunkte auf
die Semester hat in der Regel gleichmaRig zu erfolgen.

(4) Der Umfang der fur den erfolgreichen Abschluss des Studiums erforderlichen Studien- und
Prufungsleistungen wird in Leistungspunkten gemessen und betragt insgesamt 120 Leistungs-
punkte.

(5) Lehrveranstaltungen kdénnen nach vorheriger Ankiindigung auch in englischer Sprache an-
geboten werden, sofern es deutschsprachige Wahlmdglichkeiten gibt.

8 4 Modulprifungen, Studien- und Prifungsleistungen

(1) Die Masterpriufung besteht aus Modulpriifungen. Modulprifungen bestehen aus einer oder
mehreren Erfolgskontrollen.

Erfolgskontrollen gliedern sich in Studien- oder Prifungsleistungen.
(2) Prufungsleistungen sind:
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1. schriftliche Prifungen,
2. mindliche Prifungen oder
3. Prufungsleistungen anderer Art.

(3) Studienleistungen sind schriftliche, mindliche oder praktische Leistungen, die von den Stu-
dierenden in der Regel lehrveranstaltungsbegleitend erbracht werden. Die Masterprufung darf
nicht mit einer Studienleistung abgeschlossen werden.

(4) Von den Modulpriifungen sollen mindestens 70 % benotet sein.

(5) Bei sich erganzenden Inhalten konnen die Modulprifungen mehrerer Module durch eine auch
modulubergreifende Prifungsleistung (Absatz 2 Nr.1 bis 3) ersetzt werden.

8 5 Anmeldung und Zulassung zu den Modulprifungen und Lehrveranstaltungen

(1) Um an den Modulprifungen teilnehmen zu kénnen, missen sich die Studierenden online im
Studierendenportal zu den jeweiligen Erfolgskontrollen anmelden. In Ausnahmeféllen kann eine
Anmeldung schriftlich im Studierendenservice oder in einer anderen vom Studierendenservice
autorisierten Einrichtung erfolgen. Fur die Erfolgskontrollen kdnnen durch die Prifenden Anmel-
defristen festgelegt werden. Die Anmeldung der Masterarbeit ist im Modulhandbuch geregelt.

(2) Sofern Wahlmdoglichkeiten bestehen, miissen Studierende, um zu einer Priifung in einem
bestimmten Modul zugelassen zu werden, vor der ersten Prifung in diesem Modul mit der An-
meldung zu der Prifung eine bindende Erklarung tber die Wahl des betreffenden Moduls und
dessen Zuordnung zu einem Fach abgeben. Auf Antrag des/der Studierenden an den Priifungs-
ausschuss kann die Wahl oder die Zuordnung nachtraglich geandert werden. Sofern bereits ein
Priifungsverfahren in einem Modul begonnen wurde, ist die Anderung der Wabhl oder der Zuord-
nung erst nach Beendigung des Prufungsverfahrens zuléssig; dies gilt nur fur Prifungsleistun-
gen.

(3) Zu einer Erfolgskontrolle ist zuzulassen, wer

1. in den Masterstudiengang Maschinenbau am KIT eingeschrieben ist; die Zulassung beurlaub-
ter Studierender ist auf Prifungsleistungen beschrankt und

2. nachweist, dass er die im Modulhandbuch flr die Zulassung zu einer Erfolgskontrolle festge-
legten Voraussetzungen erfullt und

3. nachweist, dass er in dem Masterstudiengang Maschinenbau den Prifungsanspruch nicht
verloren hat.

(4) Nach MaRRgabe von § 30 Abs. 5 LHG kann die Zulassung zu einzelnen Pflichtveranstaltungen
beschrankt werden. Der/die Prifende entscheidet Uber die Auswahl unter den Studierenden, die
sich rechtzeitig bis zu dem von dem/der Prufenden festgesetzten Termin angemeldet haben un-
ter Beriicksichtigung des Studienfortschritts dieser Studierenden und unter Beachtung von § 13
Abs. 1 Satz 1 und 2, sofern ein Abbau des Uberhangs durch andere oder zusétzliche Veranstal-
tungen nicht moglich ist. Fir den Fall gleichen Studienfortschritts sind durch die KIT-Fakultaten
weitere Kriterien festzulegen. Das Ergebnis wird den Studierenden rechtzeitig bekannt gegeben.

(5) Die Zulassung ist zu versagen, wenn die in Absatz 3 und 4 genannten Voraussetzungen
nicht erflllt sind. Die Zulassung kann versagt werden, wenn die betreffende Erfolgskontrolle be-
reits in einem grundstandigen Bachelorstudiengang am KIT erbracht wurde, der Zulassungsvo-
raussetzung fiir diesen Masterstudiengang gewesen ist. Dies gilt nicht fir Mastervorzugsleistun-
gen. Zu diesen ist eine Zulassung nach MalRgabe von Satz 1 ausdriicklich zu genehmigen.

8 6 Durchfuhrung von Erfolgskontrollen

(1) Erfolgskontrollen werden studienbegleitend, in der Regel im Verlauf der Vermittlung der
Lehrinhalte der einzelnen Module oder zeitnah danach, durchgefihrt.
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(2) Die Art der Erfolgskontrolle (§ 4 Abs. 2 Nr. 1 bis 3, Abs. 3) wird von der/dem Prifenden der
betreffenden Lehrveranstaltung in Bezug auf die Lerninhalte der Lehrveranstaltung und die
Lernziele des Moduls festgelegt. Die Art der Erfolgskontrolle, ihre Haufigkeit, Reihenfolge und
Gewichtung sowie gegebenenfalls die Bildung der Modulnote missen mindestens sechs Wo-
chen vor Vorlesungsbeginn im Modulhandbuch bekannt gemacht werden. Im Einvernehmen von
Prufendem und Studierender bzw. Studierendem kdnnen die Art der Prifungsleistung sowie die
Prufungssprache auch nachtraglich geéndert werden; im ersten Fall ist jedoch § 4 Abs. 4 zu be-
riicksichtigen. Bei der Priifungsorganisation sind die Belange Studierender mit Behinderung oder
chronischer Erkrankung gemanR § 13 Abs. 1 zu beriicksichtigen. § 13 Abs. 1 Satz 3 und 4 gelten
entsprechend.

(3) Bei unvertretbar hohem Priifungsaufwand kann eine schriftlich durchzufiihrende Prufungs-
leistung auch mindlich, oder eine mundlich durchzufiihrende Prifungsleistung auch schriftlich
abgenommen werden. Diese Anderung muss mindestens sechs Wochen vor der Priifungsleis-
tung bekannt gegeben werden.

(4) Bei Lehrveranstaltungen in englischer Sprache (8 3 Abs. 6) kdnnen die entsprechenden Er-
folgskontrollen in dieser Sprache abgenommen werden. § 6 Abs. 2 gilt entsprechend.

(5) Schriftliche Prufungen (8§ 4 Abs. 2 Nr. 1) sind in der Regel von einer/einem Prifenden nach §
18 Abs. 2 oder 3 zu bewerten. Sofern eine Bewertung durch mehrere Priifende erfolgt, ergibt
sich die Note aus dem arithmetischen Mittel der Einzelbewertungen. Entspricht das arithmeti-
sche Mittel keiner der in § 7 Abs. 2 Satz 2 definierten Notenstufen, so ist auf die nachstliegende
Notenstufe auf- oder abzurunden. Bei gleichem Abstand ist auf die nachstbessere Notenstufe zu
runden. Das Bewertungsverfahren soll sechs Wochen nicht Uberschreiten. Schriftliche Prufun-
gen dauern mindestens 60 und hdchstens 300 Minuten.

(6) Mundliche Prifungen (8 4 Abs. 2 Nr. 2) sind von mehreren Priifenden (Kollegialprufung) oder
von einer/m Priifenden in Gegenwart einer oder eines Beisitzenden als Gruppen- oder Einzelpri-
fungen abzunehmen und zu bewerten. Vor der Festsetzung der Note hort die/der Prufende die
anderen an der Kollegialprifung mitwirkenden Prifenden an. Mindliche Prifungen dauern in der
Regel mindestens 15 Minuten und maximal 60 Minuten pro Studierenden.

Die wesentlichen Gegenstande und Ergebnisse der mindlichen Prifung sind in einem Protokoll
festzuhalten. Das Ergebnis der Prifung ist den Studierenden im Anschluss an die mindliche
Prufung bekannt zu geben.

Studierende, die sich in einem spateren Semester der gleichen Prifung unterziehen wollen,
werden entsprechend den raumlichen Verhaltnissen und nach Zustimmung des Priflings als
Zuhorerinnen und Zuhorer bei mundlichen Prifungen zugelassen. Die Zulassung erstreckt sich
nicht auf die Beratung und Bekanntgabe der Prifungsergebnisse.

(7) Fur Prufungsleistungen anderer Art (8 4 Abs. 2 Nr. 3) sind angemessene Bearbeitungsfristen
einzuraumen und Abgabetermine festzulegen. Dabei ist durch die Art der Aufgabenstellung und
durch entsprechende Dokumentation sicherzustellen, dass die erbrachte Prifungsleistung
dem/der Studierenden zurechenbar ist. Die wesentlichen Gegenstande und Ergebnisse der Er-
folgskontrolle sind in einem Protokoll festzuhalten.

Bei mundlich durchgefuhrten Prufungsleistungen anderer Art muss neben der/dem Prifenden
ein/e Beisitzende/r anwesend sein, die/der zusétzlich zum/r Prifenden das Protokoll zeichnet.

Schriftliche Arbeiten im Rahmen einer Prifungsleistung anderer Art haben dabei die folgende
Erklarung zu tragen: ,Ich versichere wahrheitsgemaR, die Arbeit selbststandig angefertigt, alle
benutzten Hilfsmittel vollstandig und genau angegeben und alles kenntlich gemacht zu haben,
was aus Arbeiten anderer unverandert oder mit Abanderungen entnommen wurde.“ Tragt die
Arbeit diese Erklarung nicht, wird sie nicht angenommen. Die wesentlichen Gegenstande und
Ergebnisse einer solchen Erfolgskontrolle sind in einem Protokoll festzuhalten.

§ 6 a Erfolgskontrollen im Antwort-Wahl-Verfahren
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Das Modulhandbuch regelt, ob und in welchem Umfang Erfolgskontrollen im Wege des Antwort-
Wabhl-Verfahrens abgelegt werden kénnen

§ 6 b Computergestitzte Erfolgskontrollen

(1) Erfolgskontrollen kénnen computergestiitzt durchgefiihrt werden. Dabei wird die Antwort bzw.
Losung der/des Studierenden elektronisch tibermittelt und, sofern méglich, automatisiert ausge-
wertet. Die Prifungsinhalte sind von einer/einem Priifenden zu erstellen.

(2) Vor der computergestiitzten Erfolgskontrolle hat die/der Prifende sicherzustellen, dass die
elektronischen Daten eindeutig identifiziert und unverwechselbar und dauerhaft den Studieren-
den zugeordnet werden konnen. Der storungsfreie Verlauf einer computergestitzten Erfolgskon-
trolle ist durch entsprechende technische Betreuung zu gewahrleisten, insbesondere ist die Er-
folgskontrolle in Anwesenheit einer fachlich sachkundigen Person durchzufiihren. Alle Prifungs-
aufgaben missen wahrend der gesamten Bearbeitungszeit zur Bearbeitung zur Verfligung ste-
hen.

(3) Im Ubrigen gelten fiir die Durchfiihrung von computergestiitzten Erfolgskontrollen die §§ 6
bzw. 6 a.

§ 7 Bewertung von Studien- und Prifungsleistungen

(1) Das Ergebnis einer Prufungsleistung wird von den jeweiligen Prufenden in Form einer Note
festgesetzt.

(2) Folgende Noten sollen verwendet werden:

sehr gut (very good) . hervorragende Leistung,

gut (good) . eine Leistung, die erheblich tber den durch-
schnittlichen Anforderungen liegt,

befriedigend (satisfactory) : eine Leistung, die durchschnittlichen Anforde-
rungen entspricht,

ausreichend (sufficient) . eine Leistung, die trotz ihrer Mangel noch den
Anforderungen gengt,

nicht ausreichend (failed) . eine Leistung, die wegen erheblicher Mangel
nicht den Anforderungen genigt.

Zur differenzierten Bewertung einzelner Priifungsleistungen sind nur folgende Noten zugelassen:

1,0; 1,3 : sehr gut

1,7;2,0; 2,3 : gut

2,7;3,0; 3,3 : befriedigend

3,7, 4,0 : ausreichend

5,0 : nicht ausreichend

(3) Studienleistungen werden mit ,bestanden” oder mit ,,nicht bestanden” gewertet.

(4) Bei der Bildung der gewichteten Durchschnitte der Modulnoten, der Fachnoten und der Ge-
samtnote wird nur die erste Dezimalstelle hinter dem Komma bertcksichtigt; alle weiteren Stel-
len werden ohne Rundung gestrichen.

(5) Jedes Modul und jede Erfolgskontrolle darf in demselben Studiengang nur einmal gewertet
werden.
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(6) Eine Prufungsleistung ist bestanden, wenn die Note mindestens ,ausreichend® (4,0) ist.

(7) Die Modulpriifung ist bestanden, wenn alle erforderlichen Erfolgskontrollen bestanden sind.
Die Modulpriifung und die Bildung der Modulnote sollen im Modulhandbuch geregelt werden.
Sofern das Modulhandbuch keine Regelung Uber die Bildung der Modulnote enthdlt, errechnet
sich die Modulnote aus einem nach den Leistungspunkten der einzelnen Teilmodule gewichteter
Notendurchschnitt. Die differenzierten Noten (Absatz 2) sind bei der Berechnung der Modulnoten
als Ausgangsdaten zu verwenden.

(8) Die Ergebnisse der Erfolgskontrollen sowie die erworbenen Leistungspunkte werden durch
den Studierendenservice des KIT verwaltet.

(9) Die Noten der Module eines Faches gehen in die Fachnote mit einem Gewicht proportional
zu den ausgewiesenen Leistungspunkten der Module ein.

(10) Die Gesamtnote der Masterpriifung, die Fachnoten und die Modulnoten lauten:

bis 1,5
von 1,6 bis 25 = gut

von 2,6 bis 3,5 = befriedi-
gend

sehr gut

von 3,6 bis 4,0 = ausreichend

§ 8 Wiederholung von Erfolgskontrollen, endgiltiges Nichtbestehen

(1) Studierende kdnnen eine nicht bestandene schriftliche Prifung (8 4 Absatz 2 Nr. 1) einmal
wiederholen. Wird eine schriftliche Wiederholungspriifung mit ,nicht ausreichend” (5,0) bewertet,
so findet eine mundliche Nachprifung im zeitlichen Zusammenhang mit dem Termin der nicht
bestandenen Prifung statt. In diesem Falle kann die Note dieser Priifung nicht besser als ,aus-
reichend” (4,0) sein.

(2) Studierende kénnen eine nicht bestandene mundliche Prifung (8 4 Absatz 2 Nr. 2) einmal
wiederholen.

(3) Wiederholungsprifungen nach Absatz 1 und 2 missen in Inhalt, Umfang und Form (mind-
lich oder schriftlich) der ersten entsprechen. Ausnahmen kann der zustandige Prufungsaus-
schuss auf Antrag zulassen.

(4) Prufungsleistungen anderer Art (8 4 Absatz 2 Nr. 3) kbénnen einmal wiederholt werden.
(5) Studienleistungen kdnnen mehrfach wiederholt werden.

(6) Die Wiederholung von Prifungsleistungen hat spatestens bis zum Ende des Prifungszeit-
raumes des Ubernachsten Semesters zu erfolgen.

(7) Die Prifungsleistung ist endgultig nicht bestanden, wenn die mindliche Nachprifung im Sin-
ne des Absatzes 1 mit ,nicht ausreichend” (5,0) bewertet wurde. Die Prufungsleistung ist ferner
endgultig nicht bestanden, wenn die mundliche Prifung im Sinne des Absatzes 2 oder die Pru-
fungsleistung anderer Art gemaf Absatz 4 zweimal mit ,nicht bestanden® bewertet wurde.

(8) Das Modul ist endgiltig nicht bestanden, wenn eine fir sein Bestehen erforderliche Pri-
fungsleistung endglltig nicht bestanden ist.

(9) Eine zweite Wiederholung derselben Priifungsleistung gemaf § 4 Abs. 2 ist nur in Ausnah-
mefallen auf Antrag des/der Studierenden zulassig (,Antrag auf Zweitwiederholung®). Der Antrag
ist schriftlich beim Prifungsausschuss in der Regel bis zwei Monate nach Bekanntgabe der Note
zu stellen.

Uber den ersten Antrag eines/einer Studierenden auf Zweitwiederholung entscheidet der Prii-
fungsausschuss, wenn er den Antrag genehmigt. Wenn der Prifungsausschuss diesen Antrag
ablehnt, entscheidet ein Mitglied des Prasidiums. Uber weitere Antrage auf Zweitwiederholung
entscheidet nach Stellungnahme des Prifungsausschusses ein Mitglied des Prasidiums. Wird
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der Antrag genehmigt, hat die Zweitwiederholung spéatestens zum tbernachsten Priifungstermin
zu erfolgen. Absatz 1 Satz 2 und 3 gelten entsprechend.

(10) Die Wiederholung einer bestandenen Prufungsleistung ist nicht zulassig.

(11) Die Masterarbeit kann bei einer Bewertung mit ,nicht ausreichend” (5,0) einmal wiederholt
werden. Eine zweite Wiederholung der Masterarbeit ist ausgeschlossen.

§ 9 Verlust des Prufungsanspruchs

Ist eine nach dieser Studien- und Priifungsordnung erforderliche Studien- oder Priifungsleistung
endgultig nicht bestanden oder eine Wiederholungsprifung nach § 8 Abs. 6 nicht rechtzeitig
erbracht oder die Masterprifung bis zum Ende des Priifungszeitraums des siebenten Fachse-
mesters einschliel3lich etwaiger Wiederholungen nicht vollstédndig abgelegt, so erlischt der Pri-
fungsanspruch im Studiengang Maschinenbau, es sei denn, dass die Fristliberschreitung nicht
selbst zu vertreten ist. Die Entscheidung Uber eine Fristverlangerung und tber Ausnahmen von
der Fristregelung trifft der Prifungsausschuss unter Beachtung der in § 32 Abs. 6 LHG genann-
ten Tatigkeiten auf Antrag des/der Studierenden. Der Antrag ist schriftlich in der Regel bis sechs
Wochen vor Ablauf der Frist zu stellen.

8§ 10 Abmeldung; Versdumnis, Rucktritt

(1) Studierende kénnen ihre Anmeldung zu schriftlichen Priifungen ohne Angabe von Griinden
bis zur Ausgabe der Prifungsaufgaben widerrufen (Abmeldung). Eine Abmeldung kann online
im Studierendenportal bis 24:00 Uhr des Vortages der Priifung oder in begriindeten Ausnahme-
fallen beim Studierendenservice innerhalb der Geschéftszeiten erfolgen. Erfolgt die Abmeldung
gegenuber dem/der Prifenden hat diese/r Sorge zu tragen, dass die Abmeldung im Campus
Management System verbucht wird.

(2) Bei mindlichen Priifungen muss die Abmeldung spéatestens drei Werktage vor dem betref-
fenden Prifungstermin gegenuber dem/der Prifenden erklart werden. Der Rucktritt von einer
mindlichen Prifung weniger als drei Werktage vor dem betreffenden Priifungstermin ist nur
unter den Voraussetzungen des Absatzes 5 mdglich. Der Rucktritt von miindlichen Nachprufun-
gen im Sinne von § 9 Abs. 1 ist grundsétzlich nur unter den Voraussetzungen von Absatz 5 mog-
lich.

(3) Die Abmeldung von Priifungsleistungen anderer Art sowie von Studienleistungen ist im Mo-
dulhandbuch geregelt.

(4) Eine Erfolgskontrolle gilt als mit ,nicht ausreichend” (5,0) bewertet, wenn die Studierenden
einen Prufungstermin ohne triftigen Grund versdumen oder wenn sie nach Beginn der Erfolgs-
kontrolle ohne triftigen Grund von dieser zurlicktreten. Dasselbe gilt, wenn die Masterarbeit nicht
innerhalb der vorgesehenen Bearbeitungszeit erbracht wird, es sei denn, der/die Studierende hat
die Fristuberschreitung nicht zu vertreten.

(5) Der fur den Rucktritt nach Beginn der Erfolgskontrolle oder das Versdaumnis geltend gemach-
te Grund muss dem Prifungsausschuss unverziglich schriftlich angezeigt und glaubhaft ge-
macht werden. Bei Krankheit des/der Studierenden oder eines allein zu versorgenden Kindes
oder pflegebedurftigen Angehdrigen kann die Vorlage eines arztlichen Attestes verlangt werden.

§ 11 Tauschung, Ordnungsverstol

(1) Versuchen Studierende das Ergebnis ihrer Erfolgskontrolle durch Tauschung oder Benut-
zung nicht zugelassener Hilfsmittel zu beeinflussen, gilt die betreffende Erfolgskontrolle als mit
»hicht ausreichend” (5,0) bewertet.

(2) Studierende, die den ordnungsgemafen Ablauf einer Erfolgskontrolle stéren, kdnnen von
der/dem Prifenden oder der Aufsicht fihrenden Person von der Fortsetzung der Erfolgskontrolle
ausgeschlossen werden. In diesem Fall gilt die betreffende Erfolgskontrolle als mit ,nicht ausrei-
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chend” (5,0) bewertet. In schwerwiegenden Fallen kann der Priifungsausschuss diese Studie-
renden von der Erbringung weiterer Erfolgskontrollen ausschlie3en.

(3) Néaheres regelt die Allgemeine Satzung des KIT zur Redlichkeit bei Prifungen und Praktika in
der jeweils gultigen Fassung.

§ 12 Mutterschutz, Elternzeit, Wahrnehmung von Familienpflichten

(1) Auf Antrag sind die Mutterschutzfristen, wie sie im jeweils giltigen Gesetz zum Schutz der
erwerbstatigen Mutter (Mutterschutzgesetz - MuSchG) festgelegt sind, entsprechend zu beriick-
sichtigen. Dem Antrag sind die erforderlichen Nachweise beizufligen. Die Mutterschutzfristen
unterbrechen jede Frist nach dieser Prufungsordnung. Die Dauer des Mutterschutzes wird nicht
in die Frist eingerechnet.

(2) Gleichfalls sind die Fristen der Elternzeit nach MaRgabe des jeweils glltigen Gesetzes (Bun-
deselterngeld- und Elternzeitgesetz - BEEG) auf Antrag zu bertcksichtigen. Der/die Studierende
muss bis spatestens vier Wochen vor dem Zeitpunkt, von dem an die Elternzeit angetreten wer-
den soll, dem Prufungsausschuss, unter Beifligung der erforderlichen Nachweise schriftlich mit-
teilen, in welchem Zeitraum die Elternzeit in Anspruch genommen werden soll. Der Prifungs-
ausschuss hat zu prifen, ob die gesetzlichen Voraussetzungen vorliegen, die bei einer Arbeit-
nehmerin bzw. einem Arbeitnehmer den Anspruch auf Elternzeit auslésen wirden, und teilt
dem/der Studierenden das Ergebnis sowie die neu festgesetzten Prifungszeiten unverziglich
mit. Die Bearbeitungszeit der Masterarbeit kann nicht durch Elternzeit unterbrochen werden. Die
gestellte Arbeit gilt als nicht vergeben. Nach Ablauf der Elternzeit erhélt der/die Studierende ein
neues Thema, das innerhalb der in § 14 festgelegten Bearbeitungszeit zu bearbeiten ist.

(3) Der Priifungsausschuss entscheidet auf Antrag Gber die flexible Handhabung von Prifungs-
fristen entsprechend den Bestimmungen des Landeshochschulgesetzes, wenn Studierende Fa-
milienpflichten wahrzunehmen haben. Absatz 2 Satz 4 bis 6 gelten entsprechend.

§ 13 Studierende mit Behinderung oder chronischer Erkrankung

(1) Bei der Gestaltung und Organisation des Studiums sowie der Prifungen sind die Belange
von Studierenden mit Behinderung oder chronischer Erkrankung zu berticksichtigen. Insbeson-
dere ist Studierenden mit Behinderung oder chronischer Erkrankung bevorzugter Zugang zu
teilnahmebegrenzten Lehrveranstaltungen zu gewahren und die Reihenfolge fir das Absolvieren
bestimmter Lehrveranstaltungen entsprechend ihrer Bedirfnisse anzupassen. Studierende sind
gemal Bundesgleichstellungsgesetz (BGG) und Sozialgesetzbuch Neuntes Buch (SGB IX) be-
hindert, wenn ihre kérperliche Funktion, geistige Fahigkeit oder seelische Gesundheit mit hoher
Wahrscheinlichkeit langer als sechs Monate von dem fur das Lebensalter typischen Zustand
abweichen und daher ihre Teilhabe am Leben in der Gesellschaft beeintrachtigt ist. Der Pri-
fungsausschuss entscheidet auf Antrag der/des Studierenden Uber das Vorliegen der Voraus-
setzungen nach Satz 2 und 3. Die/der Studierende hat die entsprechenden Nachweise vorzule-
gen.

(2) Weisen Studierende eine Behinderung oder chronische Erkrankung nach und folgt daraus,
dass sie nicht in der Lage sind, Erfolgskontrollen ganz oder teilweise in der vorgeschriebenen
Zeit oder Form abzulegen, kann der Prifungsausschuss gestatten, die Erfolgskontrollen in ei-
nem anderen Zeitraum oder einer anderen Form zu erbringen. Insbesondere ist behinderten
Studierenden zu gestatten, notwendige Hilfsmittel zu benutzen.

(3) Weisen Studierende eine Behinderung oder chronische Erkrankung nach und folgt daraus,
dass sie nicht in der Lage sind, die Lehrveranstaltungen regelméaRig zu besuchen oder die ge-
maR § 19 erforderlichen Studien- und Prifungsleistungen zu erbringen, kann der Prifungsaus-
schuss auf Antrag gestatten, dass einzelne Studien- und Prifungsleistungen nach Ablauf der in
dieser Studien- und Prifungsordnung vorgesehenen Fristen absolviert werden kénnen.
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8§ 14 Modul Masterarbeit

(1) Voraussetzung flr die Zulassung zum Modul Masterarbeit ist, dass die/der Studierende Mo-
dulprifungen im Umfang von 74 LP erfolgreich abgelegt hat. Uber Ausnahmen entscheidet der
Prufungsausschuss auf Antrag der/des Studierenden.

(1 a) Dem Modul Masterarbeit sind 30 LP zugeordnet. Es besteht aus der Masterarbeit und einer
Prasentation. Die Prasentation hat spatestens sechs Wochen nach Abgabe der Masterarbeit zu
erfolgen.

(2) Die Masterarbeit kann von Hochschullehrer/innen und leitenden Wissenschaftler/innen ge-
maR § 14 Abs. 3 Ziff. 1 KITG vergeben werden. Dariiber hinaus kann der Prifungsausschuss
weitere Prufende geméaR § 17 Abs. 2 und 3 zur Vergabe des Themas berechtigen. Den Studie-
renden ist Gelegenheit zu geben, fir das Thema Vorschlage zu machen. Soll die Masterarbeit
aullerhalb der KIT-Fakultat fur Maschinenbau angefertigt werden, so bedarf dies der Genehmi-
gung durch den Priifungsausschuss. Die Masterarbeit kann auch in Form einer Gruppenarbeit
zugelassen werden, wenn der als Prifungsleistung zu bewertende Beitrag der einzelnen Studie-
renden aufgrund objektiver Kriterien, die eine eindeutige Abgrenzung ermdéglichen, deutlich un-
terscheidbar ist und die Anforderung nach Absatz 4 erfillt. In Ausnahmeféllen sorgt die/der Vor-
sitzende des Prifungsausschusses auf Antrag der oder des Studierenden dafiir, dass die/der
Studierende innerhalb von vier Wochen ein Thema fiir die Masterarbeit erhalt. Die Ausgabe des
Themas erfolgt in diesem Fall Uber die/den Vorsitzende/n des Prifungsausschusses.

(3) Thema, Aufgabenstellung und Umfang der Masterarbeit sind von dem Betreuer bzw. der Be-
treuerin so zu begrenzen, dass sie mit dem in Absatz 4 festgelegten Arbeitsaufwand bearbeitet
werden kann.

(4) Die Masterarbeit soll zeigen, dass die Studierenden in der Lage sind, ein Problem aus ihrem
Studienfach selbststandig und in begrenzter Zeit nach wissenschaftlichen Methoden zu bearbei-
ten. Der Umfang der Masterarbeit entspricht 30 Leistungspunkten. Die maximale Bearbeitungs-
dauer betragt sechs Monate. Thema und Aufgabenstellung sind an den vorgesehenen Umfang
anzupassen. Der Prifungsausschuss legt fest, in welchen Sprachen die Masterarbeit geschrie-
ben werden kann. Auf Antrag des Studierenden kann der/die Prifende genehmigen, dass die
Masterarbeit in einer anderen Sprache als Deutsch geschrieben wird.

(5) Bei der Abgabe der Masterarbeit haben die Studierenden schriftlich zu versichern, dass sie
die Arbeit selbststéandig verfasst und keine anderen als die angegebenen Quellen und Hilfsmittel
benutzt haben, die wortlich oder inhaltlich lbernommenen Stellen als solche kenntlich gemacht
und die Satzung des KIT zur Sicherung guter wissenschaftlicher Praxis in der jeweils gultigen
Fassung beachtet haben. Wenn diese Erklarung nicht enthalten ist, wird die Arbeit nicht ange-
nommen. Die Erklarung kann wie folgt lauten: ,Ich versichere wahrheitsgemaR, die Arbeit
selbststandig verfasst, alle benutzten Hilfsmittel vollstdndig und genau angegeben und alles
kenntlich gemacht zu haben, was aus Arbeiten anderer unverandert oder mit Ab&nderungen
entnommen wurde sowie die Satzung des KIT zur Sicherung guter wissenschaftlicher Praxis in
der jeweils glltigen Fassung beachtet zu haben.“ Bei Abgabe einer unwahren Versicherung wird
die Masterarbeit mit ,nicht ausreichend” (5,0) bewertet.

(6) Der Zeitpunkt der Ausgabe des Themas der Masterarbeit ist durch die Betreuerin/den Be-
treuer und die/den Studierenden festzuhalten und dies beim Prifungsausschuss aktenkundig zu
machen. Der Zeitpunkt der Abgabe der Masterarbeit ist durch den/die Prifende/n beim Pri-
fungsausschuss aktenkundig zu machen. Das Thema kann nur einmal und nur innerhalb des
ersten Monats der Bearbeitungszeit zuriickgegeben werden. Macht der oder die Studierende
einen triftigen Grund geltend, kann der Prifungsausschuss die in Absatz 4 festgelegte Bearbei-
tungszeit auf Antrag der oder des Studierenden um hdchstens drei Monate verlangern. Wird die
Masterarbeit nicht fristgerecht abgeliefert, gilt sie als mit ,nicht ausreichend® (5,0) bewertet, es
sei denn, dass die Studierenden dieses Versdumnis nicht zu vertreten haben.

(7) Die Masterarbeit wird von mindestens einem/einer Hochschullehrer/in oder einem/einer lei-
tenden Wissenschaftler/in gemafl § 14 abs. 3 Ziff. 1 KITG und einem/einer weiteren Prifenden
bewertet. In der Regel ist eine/r der Prifenden die Person, die die Arbeit gemafl Absatz 2 ver-
geben hat. Bei nicht Gbereinstimmender Beurteilung dieser beiden Personen setzt der Prifungs-
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ausschuss im Rahmen der Bewertung dieser beiden Personen die Note der Masterarbeit fest; er
kann auch einen weiteren Gutachter bestellen. Die Bewertung hat innerhalb von sechs Wochen
nach Abgabe der Masterarbeit zu erfolgen.

§ 15 Zusatzleistungen

(1) Es kénnen auch weitere Leistungspunkte (Zusatzleistungen) im Umfang von hoéchstens 30
LP aus dem Gesamtangebot des KIT erworben werden. § 3 und § 4 der Prifungsordnung blei-
ben davon unberiihrt. Diese Zusatzleistungen gehen nicht in die Festsetzung der Gesamt- und
Modulnoten ein. Die bei der Festlegung der Modulnote nicht berlicksichtigten LP werden als Zu-
satzleistungen im Transcript of Records aufgefiihrt und als Zusatzleistungen gekennzeichnet.
Auf Antrag der/des Studierenden werden die Zusatzleistungen in das Masterzeugnis aufgenom-
men und als Zusatzleistungen gekennzeichnet. Zusatzleistungen werden mit den nach 8§ 7 vor-
gesehenen Noten gelistet.

(2) Die Studierenden haben bereits bei der Anmeldung zu einer Prifung in einem Modul diese
als Zusatzleistung zu deklarieren.

§ 16 Prufungsausschuss

(1) Fur den Masterstudiengang Maschinenbau wird ein Prufungsausschuss gebildet. Er besteht
aus vier stimmberechtigten Mitgliedern: zwei Hochschullehrer/innen / leitenden Wissenschaft-
ler/innen gemafl § 14 Abs. 3 Ziff. 1 KITG / Privatdozentinnen bzw. -dozenten, zwei akademi-
schen Mitarbeiterinnen und Mitarbeitern nach 8 52 LHG / wissenschaftlichen Mitarbeiter/innen
gemal § 14 Abs. 3 Ziff. 2 KITG und einer bzw. einem Studierenden mit beratender Stimme. Im
Falle der Einrichtung eines gemeinsamen Prifungsausschusses fir den Bachelor- und den Mas-
terstudiengang Maschinenbau erhdht sich die Anzahl der Studierenden auf zwei Mitglieder mit
beratender Stimme, wobei je eine bzw. einer dieser beiden aus dem Bachelor- und aus dem
Masterstudiengang stammt. Die Amtszeit der nichtstudentischen Mitglieder betragt zwei Jahre,
die des studentischen Mitglieds ein Jahr.

(2) Diel/der Vorsitzende, ihre/sein Stellvertreter/in, die weiteren Mitglieder des Prifungsaus-
schusses sowie deren Stellvertreter/innen werden von dem KIT-Fakultatsrat bestellt, die akade-
mischen Mitarbeiter/innen nach § 52 LHG, die wissenschaftlichen Mitarbeiter gemaR § 14 Abs. 3
Ziff. 2 KITG und die Studierenden auf Vorschlag der Mitglieder der jeweiligen Gruppe; Wieder-
bestellung ist mdglich. Die/der Vorsitzende und deren/dessen Stellvertreter/in missen Hoch-
schullehrer/innen oder leitende Wissenschaftler/innen § 14 Abs. 3 Ziff. 1 KITG sein. Die/der Vor-
sitzende des Prifungsausschusses nimmt die laufenden Geschéafte wahr und wird durch das
jeweilige Prifungssekretariat untersttitzt.

(3) Der Prifungsausschuss achtet auf die Einhaltung der Bestimmungen dieser Studien- und
Prifungsordnung und féllt die Entscheidungen in Prifungsangelegenheiten. Er entscheidet tGber
die Anerkennung von Studienzeiten sowie Studien- und Priufungsleistungen und trifft die Fest-
stellung geméaR § 18 Absatz 1 Satz 1. Er berichtet der KIT-Fakultat regelm&Rig tber die Entwick-
lung der Prifungs- und Studienzeiten, einschlie3lich der Bearbeitungszeiten fir die Masterarbei-
ten und die Verteilung der Modul- und Gesamtnoten. Er ist zustandig fir Anregungen zur Reform
der Studien- und Prifungsordnung und zu Modulbeschreibungen. Der Prifungsausschuss ent-
scheidet mit der Mehrheit seiner Stimmen. Bei Stimmengleichheit entscheidet der Vorsitzende
des Priifungsausschusses.

(4) Der Prufungsausschuss kann die Erledigung seiner Aufgaben fur alle Regelfélle auf die/den
Vorsitzende/n des Prifungsausschusses ubertragen. In dringenden Angelegenheiten, deren
Erledigung nicht bis zu der nachsten Sitzung des Prifungsausschusses warten kann, entschei-
det die/der Vorsitzende des Priifungsausschusses.

(5) Die Mitglieder des Priufungsausschusses haben das Recht, der Abnahme von Prifungen
beizuwohnen. Die Mitglieder des Prifungsausschusses, die Prifenden und die Beisitzenden
unterliegen der Verschwiegenheit. Sofern sie nicht im offentlichen Dienst stehen, sind sie durch
die/den Vorsitzende/n zur Verschwiegenheit zu verpflichten.
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(6) In Angelegenheiten des Priifungsausschusses, die eine an einer anderen KIT-Fakultat zu
absolvierende Priifungsleistung betreffen, ist auf Antrag eines Mitgliedes des Priufungsaus-
schusses eine fachlich zustandige und von der betroffenen KIT-Fakultat zu nennende prifungs-
berechtigte Person hinzuzuziehen.

(7) Belastende Entscheidungen des Priifungsausschusses sind schriftlich mitzuteilen. Sie sind
zu begriinden und mit einer Rechtsbehelfsbelehrung zu versehen. Vor einer Entscheidung ist
Gelegenheit zur AuBerung zu geben. Widerspriiche gegen Entscheidungen des Priifungsaus-
schusses sind innerhalb eines Monats nach Zugang der Entscheidung schriftlich oder zur Nie-
derschrift beim Prasidium des KIT einzulegen.

§ 17 Prufende und Beisitzende

(1) Der Prufungsausschuss bestellt die Prifenden. Er kann die Bestellung der/dem Vorsitzenden
Ubertragen.

(2) Prufende sind Hochschullehrer/innen sowie leitende Wissenschaftler/innen geman § 14 Abs.
3 ziff. 1 KITG, habilitierte Mitglieder und akademische Mitarbeiter/innen geman § 52 LHG, wel-
che der KIT-Fakultat angehdren und denen die Prifungsbefugnis Ubertragen wurde; desgleichen
kann wissenschaftlichen Mitarbeitern gemafn 8§ 14 Abs. 3 Ziff. 2 KITG die Prifungsbefugnis tber-
tragen werden. Bestellt werden darf nur, wer mindestens die dem jeweiligen Prifungsgegen-
stand entsprechende fachwissenschaftliche Qualifikation erworben hat.

(3) Soweit Lehrveranstaltungen von anderen als den unter Absatz 2 genannten Personen durch-
gefuhrt werden, sollen diese zu Prifenden bestellt werden, sofern die KIT-Fakultat eine Pri-
fungsbefugnis erteilt hat und sie die gemafd Absatz 2 Satz 2 vorausgesetzte Qualifikation nach-
weisen koénnen.

(4) Die Beisitzenden werden durch die Prifenden benannt. Zu Beisitzenden darf nur bestellt
werden, wer einen akademischen Abschluss in einem mathematisch-naturwissenschaftlichen
oder ingenieurwissenschaftlichen Studiengang oder einen gleichwertigen akademischen Ab-
schluss erworben hat.

§ 18 Anerkennung von Studien- und Prifungsleistungen, Studienzeiten

(1) Studien- und Priufungsleistungen sowie Studienzeiten, die in Studiengdngen an staatlichen
oder staatlich anerkannten Hochschulen und Berufsakademien der Bundesrepublik Deutschland
oder an auslandischen staatlichen oder staatlich anerkannten Hochschulen erbracht wurden,
werden auf Antrag der Studierenden anerkannt, sofern hinsichtlich der erworbenen Kompeten-
zen kein wesentlicher Unterschied zu den Leistungen oder Abschlissen besteht, die ersetzt
werden sollen. Dabei ist kein schematischer Vergleich, sondern eine Gesamtbetrachtung vorzu-
nehmen. Bezuglich des Umfangs einer zur Anerkennung vorgelegten Studienleistung bzw. Pri-
fungsleistung (Anrechnung) werden die Grundsatze des ECTS herangezogen.

(2) Die Studierenden haben die fur die Anerkennung erforderlichen Unterlagen vorzulegen. Stu-
dierende, die neu in den Masterstudiengang Maschinenbau immatrikuliert wurden, haben den
Antrag mit den fur die Anerkennung erforderlichen Unterlagen innerhalb eines Semesters nach
Immatrikulation zu stellen. Bei Unterlagen, die nicht in deutscher oder englischer Sprache vorlie-
gen, kann eine amtlich beglaubigte Ubersetzung verlangt werden. Die Beweislast dafiir, dass der
Antrag die Voraussetzungen fur die Anerkennung nicht erflillt, liegt beim Prifungsausschuss.

(3) Werden Leistungen angerechnet, die nicht am KIT erbracht wurden, werden sie im Zeugnis
als ,anerkannt ausgewiesen. Liegen Noten vor, werden die Noten, soweit die Notensysteme
vergleichbar sind, dbernommen und in die Berechnung der Modulnoten und der Gesamtnote
einbezogen. Sind die Notensysteme nicht vergleichbar, kénnen die Noten umgerechnet werden.
Liegen keine Noten vor, wird der Vermerk ,bestanden“ aufgenommen.

(4) Bei der Anerkennung von Studien- und Prifungsleistungen, die aul3erhalb der Bundesrepub-
lik Deutschland erbracht wurden, sind die von der Kultusministerkonferenz und der Hochschul-

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
Module Handbook, valid from Summer Term 2024



3 STUDY AND EXAMINATION REGULATIONS

378

rektorenkonferenz gebilligten Aquivalenzvereinbarungen sowie Absprachen im Rahmen der
Hochschulpartnerschaften zu beachten.

(5) AuRBerhalb des Hochschulsystems erworbene Kenntnisse und Féhigkeiten werden angerech-
net, wenn sie nach Inhalt und Niveau den Studien- und Prufungsleistungen gleichwertig sind, die
ersetzt werden sollen und die Institution, in der die Kenntnisse und Fahigkeiten erworben wur-
den, ein genormtes Qualitatssicherungssystem hat. Die Anrechnung kann in Teilen versagt wer-
den, wenn mehr als 50 Prozent des Hochschulstudiums ersetzt werden soll.

(6) Zusténdig fur Anerkennung und Anrechnung ist der Priifungsausschuss. Im Rahmen der
Feststellung, ob ein wesentlicher Unterschied im Sinne des Absatz 1 vorliegt, sind die zustandi-
gen Fachvertreter/innen zu héren. Der Prufungsausschuss entscheidet in Abhangigkeit von Art
und Umfang der anzurechnenden Studien- und Prifungsleistungen Uber die Einstufung in ein
hoheres Fachsemester.

II. Masterprifung

§ 19 Umfang und Art der Masterprifung

(1) Die Masterprifung besteht aus den Modulpriifungen nach Absatz 2 und 3 sowie der Modul
Masterarbeit (§ 14).

(2) Es sind Modulprifungen im Pflichtfach ,Vertiefung ingenieurwissenschaftlicher Grundlagen®
im Umfang von 50 LP abzulegen.

Die Festlegung der zur Auswahl stehenden Module wird im Modulhandbuch getroffen.

(3) Im Wabhlpflichtbereich ist ein Wabhlpflichtfach im Umfang von 40 LP zu absolvieren. Zur Aus-
wahl steht mindestens das Fach ,Allgemeiner Maschinenbau®. Die Festlegung der weiteren zur
Auswahl stehenden Facher und der den Fachern zugeordneten Module wird im Modulhandbuch
getroffen.

§ 20 Bestehen der Masterprifung, Bildung der Gesamtnote

(1) Die Masterprifung ist bestanden, wenn alle in 8 19 genannten Modulprifungen mindestens
mit ,ausreichend” bewertet wurden.

(2) Die Gesamtnote der Masterpriifung errechnet sich als ein mit Leistungspunkten gewichteter
Notendurchschnitt der Fachnoten und dem Modul Masterarbeit.

(3) Haben Studierende die Masterarbeit mit der Note 1,0 und die Masterprifung mit einem
Durchschnitt von 1,2 oder besser abgeschlossen, so wird das Pradikat ,mit Auszeichnung® (with
distinction) verliehen.

§ 21 Masterzeugnis, Masterurkunde, Diploma Supplement und Transcript of Records

(1) Uber die Masterpriifung werden nach Bewertung der letzten Priifungsleistung eine Masterur-
kunde und ein Zeugnis erstellt. Die Ausfertigung von Masterurkunde und Zeugnis soll nicht spé-
ter als drei Monate nach Ablegen der letzten Prifungsleistung erfolgen. Masterurkunde und
Masterzeugnis werden in deutscher und englischer Sprache ausgestellt. Masterurkunde und
Zeugnis tragen das Datum der erfolgreichen Erbringung der letzten Prifungsleistung. Diese Do-
kumente werden den Studierenden zusammen ausgehéandigt. In der Masterurkunde wird die
Verleihung des akademischen Mastergrades beurkundet. Die Masterurkunde wird von dem Préa-
sidenten und der KIT-Dekanin/ dem KIT-Dekan der KIT-Fakultat unterzeichnet und mit dem Sie-
gel des KIT versehen.

(2) Das Zeugnis enthalt die Fach- und Modulnoten sowie die den Modulen und Fachern zuge-
ordnete Leistungspunkte und die Gesamtnote. Sofern gemaR § 7 Abs. 2 Satz 2 eine differenzier-
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te Bewertung einzelner Prifungsleitungen vorgenommen wurde, wird auf dem Zeugnis auch die
entsprechende Dezimalnote ausgewiesen; 8§ 7 Abs. 4 bleibt unberuhrt. Das Zeugnis ist von der
KIT-Dekanin/ dem KIT-Dekan der KIT-Fakultat und von der/dem Vorsitzenden des Prifungsaus-
schusses zu unterzeichnen.

(3) Mit dem Zeugnis erhalten die Studierenden ein Diploma Supplement in deutscher und engli-
scher Sprache, das den Vorgaben des jeweils gliltigen ECTS Users® Guide entspricht, sowie ein
Transcript of Records in deutscher und englischer Sprache.

(4) Das Transcript of Records enthdlt in strukturierter Form alle erbrachten Studien- und Pri-
fungsleistungen. Dies beinhaltet alle Facher und Fachnoten samt den zugeordneten Leistungs-
punkten, die dem jeweiligen Fach zugeordneten Module mit den Modulnoten und zugeordneten
Leistungspunkten sowie die den Modulen zugeordneten Erfolgskontrollen samt Noten und zuge-
ordneten Leistungspunkten. Absatz 2 Satz 2 gilt entsprechend. Aus dem Transcript of Records
soll die Zugehdrigkeit von Lehrveranstaltungen zu den einzelnen Modulen deutlich erkennbar
sein. Angerechnete Studien- und Prifungsleistungen sind im Transcript of Records aufzuneh-
men. Alle Zusatzleistungen werden im Transcript of Records aufgefuhrt.

(5) Die Masterurkunde, das Masterzeugnis und das Diploma Supplement, einschlie3lich des
Transcript of Records, werden vom Studierendenservice des KIT ausgestellt.

lll. Schlussbestimmungen

§ 22 Bescheinigung von Prifungsleistungen

Haben Studierende die Masterprifung endgultig nicht bestanden, wird ihnen auf Antrag und ge-
gen Vorlage der Exmatrikulationsbescheinigung eine schriftliche Bescheinigung ausgestellt, die
die erbrachten Studien- und Prifungsleistungen und deren Noten enthélt und erkennen l&sst,
dass die Prifung insgesamt nicht bestanden ist. Dasselbe gilt, wenn der Priifungsanspruch erlo-
schen ist.

§ 23 Aberkennung des Mastergrades

(1) Haben Studierende bei einer Prifungsleistung getauscht und wird diese Tatsache nach der
Aushéndigung des Zeugnisses bekannt, so kdnnen die Noten der Modulprifungen, bei denen
getauscht wurde, berichtigt werden. Gegebenenfalls kann die Modulprifung fir ,nicht ausrei-
chend® (5,0) und die Masterpriifung fir ,nicht bestanden” erklart werden.

(2) Waren die Voraussetzungen fur die Zulassung zu einer Prifung nicht erfullt, ohne dass
die/der Studierende daruber tduschen wollte, und wird diese Tatsache erst nach Aushéndigung
des Zeugnisses bekannt, wird dieser Mangel durch das Bestehen der Prifung geheilt. Hat
die/der Studierende die Zulassung vorsatzlich zu Unrecht erwirkt, so kann die Modulprifung fur
,nicht ausreichend (5,0) und die Masterprufung fur ,nicht bestanden® erklart werden.

(3) Vor einer Entscheidung des Prifungsausschusses ist Gelegenheit zur AuRerung zu geben.

(4) Das unrichtige Zeugnis ist zu entziehen und gegebenenfalls ein neues zu erteilen. Mit dem
unrichtigen Zeugnis ist auch die Masterurkunde einzuziehen, wenn die Masterpriifung aufgrund
einer Tauschung fir ,nicht bestanden® erklart wurde.

(5) Eine Entscheidung nach Absatz 1 und Absatz 2 Satz 2 ist nach einer Frist von finf Jahren ab
dem Datum des Zeugnisses ausgeschlossen.

(6) Die Aberkennung des akademischen Grades richtet sich nach § 36 Abs. 7 LHG.
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§ 24 Einsicht in die Prafungsakten

(1) Nach Abschluss der Masterpriifung wird den Studierenden auf Antrag innerhalb eines Jahres
Einsicht in das Priifungsexemplar ihrer Masterarbeit, die darauf bezogenen Gutachten und in die
Prifungsprotokolle gewéhrt.

(2) Fur die Einsichtnahme in die schriftichen Modulprifungen, schriftlichen Modulteilpriifungen
bzw. Prufungsprotokolle gilt eine Frist von einem Monat nach Bekanntgabe des Prufungsergeb-
nisses.

(3) Der/die Prifende bestimmt Ort und Zeit der Einsichtnahme.

(4) Prufungsunterlagen sind mindestens funf Jahre aufzubewahren.

§ 25 Inkrafttreten, Ubergangsvorschriften
(1) Diese Studien- und Prifungsordnung tritt am 01. Oktober 2016 in Kraft.

(2) Gleichzeitig tritt die Studien- und Prifungsordnung des KIT fir den Masterstudiengang Ma-
schinenbau vom 28. Februar 2008 (Amtliche Bekanntmachung des KIT Nr. 79 vom 09. Septem-
ber 2008), zuletzt geéndert durch Satzung vom 24. September 2014 (Amtliche Bekanntmachung
des KIT Nr. 54 vom 01. Oktober 2014), aufRer Kraft.

(3) Studierende, die auf Grundlage der Studien- und Prifungsordnung fir den Masterstudien-
gang Maschinenbau vom 28. Februar 2008 (Amtliche Bekanntmachung des KIT Nr. 79 vom 09.
September 2008), zuletzt geandert durch Satzung vom 24. September 2014 (Amtliche Bekannt-
machung des KIT Nr. 54 vom 01. Oktober 2014), ihr Studium am KIT aufgenommen haben,
kénnen Prifungen auf Grundlage dieser Studien- und Prifungsordnung letztmalig am 30. Sep-
tember 2020 ablegen.

(4) Studierende, die auf Grundlage der Studien- und Prufungsordnung fir den Masterstudien-
gang Maschinenbau vom 28. Februar 2008 (Amtliche Bekanntmachung des KIT Nr. 79 vom 09.
September 2008), zuletzt geandert durch Satzung vom 24. September 2014 (Amtliche Bekannt-
machung des KIT Nr. 54 vom 01. Oktober 2014), ihr Studium am KIT aufgenommen haben,
kénnen auf Antrag ihr Studium nach der vorliegenden Studien- und Prufungsordnung fortsetzen.

(5) Die Prufungsordnung fur den Diplomstudiengang Maschinenbau vom 27. Juli 2000 (Amtliche
Bekanntmachung der Universitat Karlsruhe (TH) Nr. 18 vom 15. August 2000, S. 107 ff.) bleibt
auller Kraft. Studierende, die auf Grundlage der Prifungsordnung fir den Diplomstudiengang
Maschinenbau vom 27. Juli 2000 (Amtliche Bekanntmachung der Universitat Karlsruhe (TH) Nr.
18 vom 15. August 2000, S. 107 ff.) ihr Studium an der Universitat Karlsruhe (TH) aufgenommen
haben, kénnen die Diplomprifung einschlief3lich etwaiger Wiederholungen letztmalig bis zum 30.
September 2017 ablegen.

Karlsruhe, den 04. August 2015

Professor Dr.-Ing. Holger Hanselka

(Prasident)
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Satzung zur Anderung der Studien- und Priifungsordnung des Karlsruher Instituts
fur Technologie (KIT) fir den Masterstudiengang Maschinenbau

vom 21. Februar 2019

Aufgrund von 8§ 10 Absatz 2 Ziff. 5 und § 20 Absatz 2 Satz 1 des Gesetzes Uber das Karlsruher
Institut fir Technologie (KIT-Gesetz - KITG) in der Fassung vom 14. Juli 2009 (GBI. S. 317 f),
zuletzt geéndert durch Artikel 2 des Gesetzes zur Weiterentwicklung des Hochschulrechts
(HRWeitEG) vom 13. Méarz 2018 (GBI S. 85, 94), und 8 32 Absatz 3 Satz 1 des Gesetzes uber
die Hochschulen in Baden-Wirttemberg (Landeshochschulgesetz - LHG) in der Fassung vom 1.
Januar 2005 (GBI. S. 1 f), zuletzt geandert durch Artikel 1 des Gesetzes zur Weiterentwicklung
des Hochschulrechts (HRWeitEG) vom 13. Marz 2018 (GBI. S. 85) hat der KIT-Senat am 18.
Februar 2019 die folgende Satzung zur Anderung der Studien- und Priifungsordnung fiir den Mas-
terstudiengang Maschinenbau vom 04. August 2015 (Amtliche Bekanntmachung des Karlsruher
Instituts fir Technologie (KIT) Nr. 61 vom 06. August 2015) beschlossen.

Der Préasident hat seine Zustimmung gemaR 8§ 20 Absatz 2 Satz 1 KITG i.V.m. § 32 Absatz 3
Satz 1 LHG am 21. Februar 2019 erteilt.

Artikel 1 — Anderung der Studien- und Prifungsordnung

1. §12 Absatz 1 wird wie folgt geandert:

a) Satz 1 wird wie folgt gefasst:
,ES gelten die Vorschriften des Gesetzes zum Schutz von Mittern bei der Arbeit, in der
Ausbildung und im Studium (Mutterschutzgesetz — MuSchG) in seiner jeweils geltenden
Fassung.”

b) Satz 2 wird aufgehoben.

c) Die bisherigen Satze 3 und 4 werden die Satze 2 und 3

2. 814 wird wie folgt geandert:

a) In Absatz 2 Satz 1 werden nach den Wértern ,Hochschullehrer/innen“ das Wort “und*
durch ein Komma ersetzt und nach der Angabe ,§ 14 Abs. 3 Ziff. 1 KITG" die Worter
»und habilitierten Mitgliedern der KIT-Fakultat fir Maschinenbau*” eingefigt.

b) In Absatz 7 Satz 1 werden nach den Wértern ,Hochschullehrer/innen“ das Wort “oder*

durch ein Komma ersetzt und nach der Angabe ,8 14 abs. 3 Ziff. 1 KITG" die Woérter ,0-
der einem habilitierten Mitglied der KIT-Fakultat fir Maschinenbau® eingefiigt.

3. §16 wird wie folgt geandert:
a) In Absatz 1 Satz 3 wird das Wort ,stammt* durch die Wérter ,stammen soll* ersetzt.

b) In Absatz 7 Satz 4 werden nach dem Wort ,Entscheidung” die Wérter ,schriftlich oder zur
Niederschrift* gestrichen.
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4. §17 Absatz 3 wird wie folgt geandert:

Nach dem Wort ,sofern” werden die Worter ,die KIT-Fakultat eine Priifungsbefugnis erteilt hat
und® gestrichen.

Artikel 2 — Inkrafttreten

Diese Anderungssatzung tritt zum 01. April 2019 in Kraft.

Karlsruhe, den 21. Februar 2019

gez. Prof. Dr.-Ing. Holger Hanselka
(Prasident)
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Satzung fur den Zugang zu dem Masterstudiengang Maschinenbau am Karlsruher
Institut fur Technologie (KIT)

vom 22. November 2017
Aufgrund von § 10 Abs. 2 Ziff. 6 und § 20 des KIT-Gesetzes (KITG), zuletzt geéndert durch Arti-
kel 4 des Gesetzes zur Anderung des Landeshochschulgebiihrengesetzes und anderer Gesetze
vom 09. Mai 2017 (GBI. S. 245, 250), 88 59 Abs. 1, 63 Abs. 2 des Landeshochschulgesetzes
(LHG) in der Fassung vom 1. Januar 2005 (GBI. S. 1 f), zuletzt gedndert durch Artikel 3 des Ge-
setzes zur Anderung des Landeshochschulgebiihrengesetzes und anderer Gesetze vom 09. Mai

2017 (GBI. S. 245, 250), hat der KIT-Senat in seiner Sitzung am 20. November 2017 die nach-
stehende Satzung beschlossen.

8§ 1 Anwendungsbereich

Die Satzung regelt den Zugang zu dem Masterstudiengang Maschinenbau am Karlsruher Institut
fur Technologie (im Folgenden: KIT).

8§ 2 Fristen
(1) Eine Immatrikulation erfolgt sowohl zum Winter- als auch zum Sommersemester.
(2) Der Antrag auf Immatrikulation einschlief3lich aller erforderlichen Unterlagen muss
» fur das Wintersemester bis zum 30. September eines Jahres
» fur das Sommersemester bis zum 31. Mérz eines Jahres

beim KIT eingegangen sein.

§ 3 Form des Antrages

(1) Die Form des Antrags richtet sich nach den allgemeinen fiir das Zulassungs- und Immatriku-
lationsverfahren geltenden Bestimmungen in der jeweils giiltigen Zulassungs- und Immatri-
kulationsordnung des KIT.

(2) Dem Antrag sind folgende Unterlagen beizufligen:

1. eine Kopie des Nachweises Uber den Bachelorabschluss oder gleichwertigen Abschluss
gemafl 8 5 Abs. 1 Nr. 1 samt Diploma Supplement und Transcript of Records (unter An-
gabe der erbrachten Leistungspunkte/ECTS),

2. Nachweise der in 8 5 Abs. 1 Nr. 3 genannten Mindestkenntnisse und Mindestleistungen,
aus denen die Lernziele, Studieninhalte und Leistungspunkte hervorgehen, ggfs. Nach-
weis einer erfolgreichen Aufnahmeprifung gemaf § 7 Abs. 2,

3. ein Nachweis Uber ein mindestens 18-wochiges Berufspraktikum, welches durch das
Praktikantenamt der KIT-Fakultat flir Maschinenbau anerkannt wurde (8§ 6),

4. eine schriftliche Erklarung der/des Bewerber/in dartiber, ob sie/er in dem Masterstudien-
gang Maschinenbau oder einem verwandten Studiengang mit im Wesentlichen gleichem
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Inhalt gem&R § 5 Abs. 2 eine nach der Prufungsordnung erforderliche Prifung endglltig
nicht bestanden hat oder der Prifungsanspruch aus sonstigen Griinden nicht mehr be-
steht,

5. Nachweise Uber die in 8 5 Abs. 1 Nr. 5 a) oder b) genannten Sprachkenntnisse,

6. die in der jeweils giltigen Zulassungs- und Immatrikulationsordnung genannten weiteren
Unterlagen.

Das KIT kann verlangen, dass diese der Zugangsentscheidung zugrundeliegenden Doku-
mente bei der Einschreibung im Original vorzulegen sind.

(3) Die Immatrikulation in den Masterstudiengang Maschinenbau kann auch beantragt werden,

@)

)

®3)

(4)

1)

wenn bis zum Ablauf der Bewerbungsfrist im Sinne des § 2 der Bachelorabschluss noch
nicht vorliegt und aufgrund des bisherigen Studienverlaufs, insbesondere der bisherigen
Studien- und Prifungsleistungen zu erwarten ist, dass die/der Bewerber/in das Bachelorstu-
dium rechtzeitig vor Beginn des Masterstudiengangs Maschinenbau abschlieft.

In diesem Fall sind die bis zu diesem Zeitpunkt erbrachten Studien- und Priifungsleistungen
im Rahmen der Zugangsentscheidung zu berucksichtigen. Das spéatere Ergebnis des Ba-
chelorabschlusses bleibt unbeachtet. Der Bewerbung ist

a) eine Bescheinigung Uber die bis zum Ende der Bewerbungsfrist erbrachten Prifungsleis-
tungen (z.B. Notenauszug) sowie

b) eine Ubersicht aller noch nicht nachgewiesenen Priifungs- und Studienleistungen mit An-
gabe des Prifungsdatums und des Nachweises der Prifungsanmeldung beizulegen.

§ 4 Zugangskommission

Zur Vorbereitung der Zugangsentscheidung setzt die KIT-Fakultat eine Zugangskommission
ein, die aus mindestens zwei Personen des hauptberuflich tatigen wissenschaftlichen Perso-
nals, davon einer/einem Professor/in, besteht. Ein/e studentische/r Vertreter/in kann mit be-
ratender Stimme an den Zugangskommissionssitzungen teilnehmen. Eines der Mitglieder der
Zugangskommission fihrt den Vorsitz.

Fur den Fall, dass aufgrund hoher Bewerberzahlen mehrere Zugangskommissionen gebildet
werden, findet zu Beginn des Zugangsverfahrens in einer gemeinsamen Sitzung eine Ab-
stimmung der Bewertungsmal3stabe unter dem Vorsitz der/des  Studiende-
kans/Studiendekanin statt. Am Ende des Verfahrens kann eine gemeinsame Schlussbespre-
chung durchgefiihrt werden.

Die Zugangskommission berichtet dem KIT-Fakultétsrat nach Abschluss des Zugangsverfah-
rens Uber die gesammelten Erfahrungen und macht Vorschlage zur Verbesserung und Wei-
terentwicklung des Zugangsverfahrens.

Die Amtszeit der nicht studentischen Kommissionsmitglieder betragt zwei Jahre, die des stu-
dentischen Kommissionsmitgliedes ein Jahr. Eine Wiederbestellung ist méglich.

§ 5 Zugangsvoraussetzungen

Voraussetzungen fir den Zugang zum Masterstudiengang Maschinenbau sind:
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1. Ein bestandener Bachelorabschluss oder mindestens gleichwertiger Abschluss in dem
Studiengang Maschinenbau oder einem Studiengang mit im Wesentlichen gleichem In-
halt an einer Universitat, Fachhochschule oder Berufsakademie bzw. Dualen Hochschule
oder an einer auslandischen Hochschule; das Studium muss im Rahmen einer mindes-
tens dreijahrigen Regelstudienzeit und mit einer Mindestanzahl von 180 ECTS-Punkten
absolviert worden sein;

2. ein mindestens 18-wdchiges Berufspraktikum, welches durch das Praktikantenamt der
KIT-Fakultat fir Maschinenbau anerkannt wurde (8 6);

3. notwendige durch den Bachelorabschluss vermittelte Mindestkenntnisse und Mindestleis-
tungen geman § 7;

4. dass im Masterstudiengang Maschinenbau oder einem verwandten Studiengang mit im
Wesentlichen gleichem Inhalt kein endgultiges Nichtbestehen einer nach der Priifungs-
ordnung erforderlichen Priifung vorliegt und der Priifungsanspruch auch aus sonstigen
Griinden noch besteht;

5. fur Bewerber/innen, deren Muttersprache nicht Deutsch oder Englisch ist, der Nachweis
von

a) ausreichenden Kenntnissen der deutschen Sprache gemaf den Voraussetzungen der
Zulassungs- und Immatrikulationsordnung des KIT oder

b) ausreichenden Kenntnissen der englischen Sprache, nachgewiesen durch ein Zertifi-
kat Uber das Kompetenzniveau B2 oder hther gemafll dem Gemeinsamen europaischen
Referenzrahmen fiir Sprachen oder ein vergleichbares Zertifikat; als vergleichbar gelten
ein Test of English as Foreign Language (TOEFL) mit mindestens 570 Punkten im paper-
based TOEFL Test, 250 Punkten im computer-based TOEFL Test oder 88 Punkten im in-
ternet-based TOEFL Test sowie IELTS mit mindestens 6,5 Punkten.
Der Nachweis englischer Sprachkenntnisse entfallt fir Bewerber/innen, die ihren Ba-
chelorabschluss in einem englischsprachigen Studiengang oder im englischsprachigen
Ausland erworben haben. Die offizielle Sprache des Studienprogramms muss auf dem
Abschlusszeugnis, dessen Erganzung, im Transcript of Records oder in einer entspre-
chenden Bescheinigung der Hochschule vermerkt sein.

(2) Als verwandte Studiengange gemal Absatz 1 Nr. 4 gelten insbesondere ein Masterstudien-
gang Mechatronik, Mechatronik und Informationstechnik, Werkstofftechnik, Materialwissen-
schaft und Werkstofftechnik, Werkstoffingenieurwesen, Fahrzeugtechnik, Kraftfahrzeug-
technik, Luft- und Raumfahrttechnik, Motorentechnik, Produktionstechnik, Fertigungstechnik,
Automatisierungstechnik, Entwicklung und Konstruktion, Mechanik, Mechanical Engineering,
Mechatronics, Mechatronics and Information Technology, Materials Science, Automotive En-
gineering, Aerospace Engineering, Production Systems Engineering, Manufacturing Techno-
logy, Conception and Production in Mechanical Engineering, Computational Mechanics,
Computational Mechanics of Materials and Structures, Energy Technologies, Automation.
Uber die Gleichwertigkeit des Bachelorabschlusses im Sinne von Absatz 1 Nr. 1 sowie die
Festlegung der Studiengadnge mit im Wesentlichen gleichem Inhalt im Sinne von Absatz 1
Nr. 4 Uber Satz 1 hinaus entscheidet die Zugangskommission des Masterstudiengangs Ma-
schinenbau im Benehmen mit dem Prifungsausschuss des Masterstudiengangs Maschinen-
bau. Bei der Anerkennung von auslandischen Abschliissen sind die Empfehlungen der Kul-
tusministerkonferenz sowie die Absprachen im Rahmen von Hochschulpartnerschaften zu
beachten.
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§ 6 Berufspraktikum

(1) Der Zugang zum Masterstudiengang Maschinenbau setzt ein mindestens 18-wéchiges Be-
rufspraktikum voraus. Davon sind mindestens zwolf Wochen als Fachpraktikum abzuleisten.
Maximal sechs Wochen kénnen als Grundpraktikum abgeleistet werden.

(2) Die Tatigkeiten im Grundpraktikum kénnen aus folgenden Gebieten gewéahlt werden:
1. spanende Fertigungsverfahren,
2. umformende Fertigungsverfahren,
3. urformende Fertigungsverfahren und
4. thermische Flge- und Trennverfahren.
Es sollen Tatigkeiten in mindestens drei der 0.g. Gebiete nachgewiesen werden.

(3) Die Tatigkeiten im Fachpraktikum muissen inhaltlich denen eines Ingenieurs entsprechen
und kdnnen beispielsweise aus folgenden Gebieten gewahlt werden:

1. Warmebehandlung,
Werkzeug- und Vorrichtungsbau,
. Planung von Instandhaltung, Wartung und Reparatur,

. Planung von Messen, Priifen und Qualitatskontrolle,

. Entwicklung, Konstruktion und Arbeitsvorbereitung,

2.
3
4
5. Oberflachentechnik,
6
7. Montage/Demontageplanung und
8

. andere fachrichtungsbezogene Téatigkeiten

Néaheres regelt die Praktikumsordnung fuir den Bachelor- und Masterstudiengang Maschi-
nenbau der KIT-Fakultat fur Maschinenbau.

(4) Uber die Anerkennung des Berufspraktikums entscheidet das Praktikantenamt der KIT-
Fakultat fur Maschinenbau. Zur Anerkennung ist die Vorlage eines Tatigkeitsnachweises des
Unternehmens (Zeugnis) im Original, das Dauer und Art der Tatigkeit wahrend des Prakti-
kums beschreibt, erforderlich. Téatigkeiten, die an Universitaten, gleichgestellten Hochschulen
oder in vergleichbaren Forschungseinrichtungen durchgefihrt wurden, werden grundsatzlich
nicht als Fachpraktikum anerkannt.

(5) Liegt das Berufspraktikum bis zum Zeitpunkt der Antragsstellung noch nicht vor, kann die/der
Bewerber/in im Einzelfall trotzdem unter der Auflage zugelassen werden, dass sie/er das Be-
rufspraktikum bis zum Ende des Priifungszeitraums des dritten Fachsemesters, spatestens
aber bei der Anmeldung der Masterarbeit, nachweist. Eine etwaige Auflage wird von der Zu-
lassungskommission festgesetzt und der/dem Bewerber/in im Rahmen der Zulassung mitge-
teilt.
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)

§ 7 Mindestkenntnisse und Mindestleistungen
Die Zulassung zum Masterstudiengang Maschinenbau setzt den Nachweis voraus, dass sich
der/die Bewerber/in mindestens in folgenden Fachern Fahigkeiten erworben hat, die nach
MaRgabe der Lernziele, Inhalte und Leistungspunkte entsprechend des aktuellen Modul-
handbuchs des Bachelorstudiengangs Maschinenbau zu denen im Bachelorstudiengang Ma-
schinenbau am KIT gleichwertig sind:
1. Hoéhere Mathematik
2. Technische Thermodynamik und Warmedibertragung
3. Technische Mechanik
4. Maschinenkonstruktionslehre
5. Werkstoffkunde
6. Strdmungslehre
7. Mess- und Regelungstechnik

8. Elektrotechnik

9. Informatik.

Uber die Gleichwertigkeit nach Satz 1 entscheidet die Zugangskommission des Masterstudien-
gangs Maschinenbau im Benehmen mit dem Priifungsausschuss des Masterstudiengangs Ma-

sch

)

@)

@)

Master's Progra

inenbau.

Sofern Bewerber die unter Absatz 1 beschriebenen Fahigkeiten nicht nachweisen kénnen,
kénnen sie dennoch in den Studiengang immatrikuliert werden, sofern sie die fir den Studi-
engang erforderlichen Fahigkeiten durch Bestehen einer schriftlichen Aufnahmepriifung
gemafl Anlage 1 am KIT nachweisen. Fir einen erfolgreichen Nachweis darf die erfolgrei-
che Teilnahme an der Aufnahmeprufung nicht langer als vier Bewerbungsverfahren zurtick-
liegen. Ein Bewerbungsverfahren ist die auf einen bestimmten Studienbeginn bezogene
Vergabe von Studienplatzen.

§ 8 Immatrikulationsentscheidung

Die Entscheidung Uber das Erfillen der Zugangsvoraussetzungen und die Immatrikulation
trifft die/der Prasident/in auf Vorschlag der Zugangskommission.

Die Immatrikulation ist zu versagen, wenn

a) die Bewerbungsunterlagen nicht fristgemaf im Sinne des § 2 oder nicht vollstéandig im
Sinne des § 3 vorgelegt wurden,

b) die in 8 5 geregelten Voraussetzungen nicht erfullt sind,
c)im Studiengang Maschinenbau oder in einem verwandten Studiengang mit im Wesentli-
chen gleichem Inhalt eine nach der Prifungsordnung erforderliche Priifung endguiltig nicht

bestanden wurde oder der Prifungsanspruch aus sonstigen Griinden nicht mehr besteht
(8 60 Abs. 2 Nr. 2 LHG, § 9 Abs. 2 HZG).
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®)

(4)

Im Fall des § 3 Abs. 3 kann die Immatrikulation unter dem Vorbehalt zugesichert werden,
dass der endgultige Nachweis Uber den Bachelorabschluss unverziglich, spatestens bis
zwei Monate nach Beginn des Semesters, fur das die Immatrikulation beantragt wurde,
nachgereicht wird. Wird der Nachweis nicht fristgerecht erbracht, erlischt die Zusicherung,
und eine Immatrikulation erfolgt nicht. Hat die/der Bewerber/in die Fristiiberschreitung nicht
zu vertreten, hat sie/er dies gegenuber der Zugangskommission zu belegen und schriftlich
nachzuweisen. Die Zugangskommission kann im begriindeten Einzelfall die Frist fir das
Nachreichen des endgiiltigen Zeugnisses verlangern.

Erfullt die/der Bewerber/in die Zugangsvoraussetzungen nicht und/oder kann sie/er nicht
immatrikuliert werden, wird ihr/ihm das Ergebnis des Zugangsverfahrens schriftlich mitge-
teilt. Der Bescheid ist zu begriinden und mit einer Rechtsbehelfsbelehrung zu versehen.

Uber den Ablauf des Zugangsverfahrens ist eine Niederschrift anzufertigen.

(5) Im Ubrigen bleiben die allgemein fiir das Zulassungs- und Immatrikulationsverfahren gelten-

den Bestimmungen in der Zulassungs- und Immatrikulationsordnung des KIT unberihrt.

8 9 Inkrafttreten

Diese Satzung tritt am Tage nach ihrer Bekanntmachung in den Amtlichen Bekanntmachungen
des KIT in Kraft. Sie gilt erstmals fir das Bewerbungsverfahren zum Sommersemester 2018.

Gleichzeitig tritt die Satzung fiir das hochschuleigene Zulassungsverfahren im Masterstudien-
gang Maschinenbau an der Universitat Karlsruhe (TH) vom 28. Mai 2008 (Amtliche Bekanntma-
chungen des KIT Nr. 22 vom 28. Mai 2008), zuletzt geandert durch Satzung vom 04. August
2015 (Amtliche Bekanntmachungen des KIT Nr. 63 vom 06. August 2015) au3er Kraft.

Karlsruhe, den. 22. November 2017

Prof. Dr. Holger Hanselka
(Prasident)
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Anlage 1

Aufnahmeprifung
1. Zweck

Die Aufnahmeprifung soll zeigen, dass die/der Bewerber/in geeignet ist, den Masterstudien-
gang Maschinenbau erfolgreich zu absolvieren. Die Eignungsfeststellung erfolgt nach Maf3-
gabe des Berufshildes des Berufes/der Berufe, die dem Abschlussziel typischerweise folgen
und anhand von Qualifikationen, die denen, welche im Bachelorstudiengang Maschinenbau
am KIT erworben werden kénnen, entsprechen.

2. Anmeldung zur Prifung

2.1 Der Antrag auf Zulassung zur Aufnahmeprufung erfolgt schriftlich bis spatestens 14 Tage
vor dem Termin der Aufnahmeprifung bei der KIT-Fakultat fur Maschinenbau.

2.2Dem Antrag ist der Nachweis Uber die Bewerbung fiir den Masterstudiengang Maschi-
nenbau am KIT beizufiigen.

2.3 Die Entscheidung Uber die Zulassung zur Aufnahmeprifung geman Nr. 3 trifft die Zu-
gangskommission der KIT-Fakultat fir Maschinenbau (8 4). Zur Aufnahmeprifung zuge-
lassene Bewerber erhalten eine Anmeldebestéatigung.

3. Zulassung zur Prifung
3.1 An der Aufnahmeprifung nimmt nur teil, wer
a) sich ordnungsgeman zur Aufnahmepriifung angemeldet hat,

b) sich gemal § 3 form- und fristgerecht fur den Masterstudiengang Maschinenbau be-
worben hat und

c) erklart, dass er nicht bereits mehr als einmal an einer Aufnahmeprifung am KIT im
Masterstudiengang Maschinenbau erfolglos teilgenommen hat.

3.2 Die Teilnahme ist zu versagen, wenn die unter 3.1 genannten Voraussetzungen nicht er-
fullt sind.

4. Durchfihrung

4.1 Die genauen Termine sowie der Ort der Aufnahmepriifung werden spéatestens sechs
Wochen vor dem Priifungstermin durch das KIT auf den Internetseiten der KIT-Fakultat fir
Maschinenbau bekannt gegeben.

4.2 Die Aufnahmeprifung findet in schriftlicher Form statt und dauert 90 Minuten. Sie besteht
aus vier Prifungsteilen, die Fahigkeiten aus in § 7 Abs. 1 genannten Bereichen ermitteln und
zu gleichen Teilen mit 25 Punkten bewertet werden. Die mit der Aufnahmeprifung maximal
erreichbare Punktzahl betragt 100 Punkte. Die Aufnahmeprifung kann zu Teilen auch im
Wege des Antwort-Wahl-Verfahrens durchgefihrt werden. In diesem Fall findet die Satzung
zur Durchfiihrung von Antwort-Wahl-Verfahren Anwendung.

4.3 Zur Bewertung der Aufnahmeprifung setzt die Zugangskommission (8 4) eine Priifungs-
kommission ein. Sie besteht aus mindestens zwei stimmberechtigten Mitgliedern, ei-
nem/einer Hochschullehrer/in / leitenden/leitender Wissenschaftler/in gemaf § 14 Abs. 3 Ziff.
1 KITG / Privatdozentin bzw. -dozenten, und einer akademischen Mitarbeiterin/ einem aka-
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demischen Mitarbeiter nach § 52 LHG / wissenschaftlichen Mitarbeiterin/wissenschaftlichen
Mitarbeiter gemafR § 14 Abs. 3 Ziff. 2 KITG sowie einer /einem Studierenden mit beratender
Stimme. Die Amtszeit der nicht studentischen Kommissionsmitglieder betragt zwei Jahre, die
des studentischen Kommissionsmitgliedes ein Jahr. Eine Wiederbestellung ist méglich.

4.4 Die Aufnahmepriifung wird mit 0 Punkten bewertet, wenn die/der Bewerber/in zum Pri-
fungstermin ohne wichtigen Grund nicht erscheint. Tritt die/der Bewerber/in nach Ausgabe
der Prifungsaufgaben von der Aufnahmeprifung zuriick, wird sie/er nach dem bis zu diesem
Zeitpunkt erzielten Ergebnis bewertet. Die/der Bewerber/in ist berechtigt, erneut an einer
Aufnahmepriifung teilzunehmen, wenn unverziiglich nach dem Termin der Aufnahmeprifung
dem KIT angezeigt und glaubhaft gemacht wird, dass fiir das Fehlen am Termin oder den
Rucktritt von der Prufung ein wichtiger Grund vorgelegen hat; bei Krankheit ist ein &rztliches
Attest vorzulegen.

4.5 Versucht die/der Bewerber/in das Ergebnis der Aufnahmepriifung durch Tauschung oder
Benutzung nicht zugelassener Hilfsmittel zu beeinflussen, wird die Prifung mit O Punkten
bewertet. Ein/e Bewerber/in, die/der den ordnungsgeméafRen Ablauf der Prifung stort, kann
von dem jeweiligen Aufsichtsfiihrenden von der Fortsetzung der Prifung ausgeschlossen
werden; in diesem Fall wird die Priifung mit O Punkten bewertet.

4.6 Das KIT dbernimmt keine Kosten, die durch die Aufnahmepriifung fir die Bewer-
ber/innen entstehen.

5. Ermittlung der Eignung und Mitteilung des Ergebnisses

5.1 Die Aufnahmeprifung ist bestanden, wenn die/der Bewerber/in mindestens 75 Punkte,
dabei mindestens 15 Punkte in jedem der vier Teilbereiche erreicht.

5.2 Die Zugangskommission (§ 4) stellt die Eignung der Bewerberin/ des Bewerbers auf Vor-
schlag der Prufungskommission fest. Das Ergebnis der Aufnahmeprifung wird den Be-
werberinnen/Bewerbern schriftlich durch die KIT-Fakultat fir Maschinenbau mitgeteilt.
Der Bescheid ist zu begriinden und mit einer Rechtsbehelfsbelehrung zu versehen.

6. Wiederholung

Bewerber/innen, die einmal erfolglos an einer Aufnahmeprifung fiir den Masterstudiengang
Maschinenbau am KIT teilgenommen haben, kdnnen sich frihestens im néchsten Be-
werbungszeitraum einmalig erneut zur Aufnahmeprifung fir diesen Studiengang anmel-
den. Eine weitere Wiederholung ist nicht mdglich.
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Satzung zur Anderung der Satzung fiir den Zugang zu dem Masterstudiengang

Maschinenbau am Karlsruher Institut fir Technologie (KIT)

vom 28. November 2018

Aufgrund von § 10 Abs. 2 Ziff. 6 und § 20 des KIT-Gesetzes (KITG) in der Fassung vom 14. Juli
2009 (GBI. S. 317 ff), zuletzt gedndert durch Artikel 2 des Gesetzes zur Weiterentwicklung des
Hochschulrechts (HRWeitEG) vom 13. Mérz 2018 (GBI S. 85, 94), 88 59 Abs. 1, 63 Abs. 2 des
Landeshochschulgesetzes (LHG) in der Fassung vom 1. Januar 2005 (GBI. S. 1 ff), zuletzt ge-
andert durch Artikel 1 des Gesetzes zur Weiterentwicklung des Hochschulrechts (HRWeitEG)
vom 13. Marz 2018 (GBI S. 85 ff.), hat der KIT-Senat in seiner Sitzung am 19. November 2018
die nachstehende Satzung beschlossen.

Artikel 1

1. 8§83 Abs. 2 Ziff. 3 wird wie folgt geéndert:

Nach dem Wort ,Berufspraktikum“ werden die Worte ,welches durch das
Praktikantenamt der KIT-Fakultat fir Maschinenbau anerkannt wurde“ gestrichen.

8 5 Abs. 1 Ziff. 3 wird wie folgt geandert:

Nach dem Wort ,notwendige® werden die Worte ,durch den Bachelorabschluss
vermittelte“ gestrichen.

§ 5 Abs. 1 Ziff. 5 Buchst. b) erhalt folgende Fassung:

,D) ausreichenden englischen Sprachkenntnisse, die mindestens dem Niveau B2 des
Gemeinsamen Europdischen Referenzrahmens fur Sprachen (GER) oder gleichwertig
entsprechen, nachgewiesen beispielsweise durch einen der folgenden international aner-
kannten Tests:
aa) Test of English as Foreign Language (TOEFL) mit mindestens 550 Punkten im
paper-based Test, oder 88 Punkten im internet-based Test oder
bb) IELTS mit einem Gesamtergebnis von mindestens 6.5 und keiner Section unter
5.5.
Der Nachweis englischer Sprachkenntnisse entfallt fur Bewerber/innen, die ihren
Bachelorabschluss in einem englischsprachigen Studiengang oder im englischsprachigen
Ausland erworben haben. Die offizielle Sprache des Studienprogramms muss auf dem
Abschlusszeugnis, dessen Erganzung, im Transcript of Records oder in einer

entsprechenden Bescheinigung der Hochschule vermerkt sein.”

§ 6 Abs. 5 erhélt folgende Fassung:

»(5) Liegt das Berufspraktikum oder die Anerkennung des Praktikums bis zum Zeitpunkt
der Antragsstellung noch nicht vor, kann die/der Bewerber/in im Einzelfall trotzdem unter
der Auflage zugelassen werden, dass sie/er das Berufspraktikum bis zum Ende des Pru-
fungszeitraums des dritten Fachsemesters, spéatestens aber bei der Anmeldung der Mas-
terarbeit, nachweist. Eine etwaige Auflage wird von der Zulassungskommission festge-
setzt und der/dem Bewerber/in im Rahmen der Zulassung mitgeteilt.”
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5. Anlage 1 Ziff. 5.1 erhélt folgende Fassung:
,9.1 Die Aufnahmeprifung ist bestanden, wenn die/der Bewerber/in mindestens 50
Punkte, dabei mindestens 12 Punkte in jedem der vier Teilbereiche erreicht.”

Artikel 2

Diese Satzung tritt am Tage nach ihrer Bekanntmachung in den Amtlichen Bekanntmachungen
des KIT in Kraft. Sie gilt erstmals flr das Bewerbungsverfahren zum Sommersemester 2019.

Karlsruhe, 28. November 2018

gez. Prof. Dr. Holger Hanselka
(Prasident)
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Zweite Satzung zur Anderung der Satzung fiir den Zugang zu dem
Masterstudiengang Maschinenbau am Karlsruher Institut fir Technologie (KIT)

vom 29. Juli 2019

Aufgrund von § 10 Abs. 2 Ziff. 6 und § 20 des KIT-Gesetzes (KITG) in der Fassung vom 14. Juli
2009 (GBI. S. 317 ff), zuletzt geandert durch Artikel 2 des Gesetzes zur Weiterentwicklung des
Hochschulrechts (HRWeitEG) vom 13. Méarz 2018 (GBI S. 85, 94), 88 59 Abs. 1, 63 Abs. 2 des
Landeshochschulgesetzes (LHG) in der Fassung vom 1. Januar 2005 (GBI. S. 1 ff), zuletzt ge-
andert durch Artikel 1 des Gesetzes zur Weiterentwicklung des Hochschulrechts (HRWeitEG)
vom 13. Marz 2018 (GBI S. 85 ff.), hat der KIT-Senat in seiner Sitzung am 15. Juli 2019 die
nachstehende Satzung beschlossen.

Artikel 1

Anlage 1 ziff. 5.1 der Satzung fir den Zugang zu dem Masterstudiengang Maschinenbau
am Karlsruher Institut fur Technologie (KIT) vom 22. November 2017 (Amtliche Bekannt-
machung des KIT Nr. 68 vom 24. November 2017), zuletzt gedndert durch Satzung vom 28.
November 2018 (Amtliche Bekanntmachung des KIT Nr. 63 vom 28. November 2018), er-
halt folgende Fassung:

,9.1 Die Aufnahmeprifung ist bestanden, wenn die/der Bewerber/in mindestens 50 Punkte

erreicht.”

Artikel 2
Diese Satzung tritt am Tage nach ihrer Bekanntmachung in den Amtlichen Bekanntmachungen
des KIT in Kraft. Sie gilt erstmals fir das Bewerbungsverfahren zum Wintersemester 2019/20.

Karlsruhe, 29. Juli 2019

gez. Prof. Dr. Holger Hanselka
(Prasident)
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Studienplan der KIT-Fakultat fur Maschinenbau
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Fassung vom 08.05.2019
Letzte Anderung 23.08.2024
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0 Abkiirzungsverzeichnis

Vertiefungsrichtungen:

Semester:

Schwerpunkte:

Lehrveranstaltung:

Teilleistung:

Sonstiges:

MB
E+U
FzgT
M+M
PEK
PT
ThM
W+S

WS
SS

K, KP
E
EM

SWS

LP

Pr

Pr (h)
mPr
sPr
PraA
St.l.

Gew

SPO

Allgemeiner Maschinenbau

Energie- und Umwelttechnik
Fahrzeugtechnik

Mechatronik und Mikrosystemtechnik
Produktentwicklung und Konstruktion
Produktionstechnik

Theoretischer Maschinenbau

Werkstoffe und Strukturen fiir Hochleistungssysteme

Wintersemester
Sommersemester

Teilleistung im Kernbereich, ggf. Pflicht des Schwerpunkts
Teilleistung im Erganzungsbereich des Schwerpunkts

Teilleistung im Erganzungsbereich ist nur im
Masterstudiengang wéahlbar

Vorlesung

Ubung

Praktikum
Semesterwochenstunden

Leistungspunkte

Priifung

Prifungsdauer in Stunden

mindliche Prifung

schriftliche Priifung

Prifungsleistung anderer Art
Studienleistung, unbenotete Modulleistung
Teilleistung

Gewichtung einer Prifungsleistung im Modul
bzw. in der Gesamtnote

Studien- und Prifungsordnung
wahlbar
verpflichtend
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1 Studienplane, Module und Priifungen

Das Masterstudium kann sowohl zum Winter- als auch zum Sommersemester aufgenommen werden.
Wegen der freien Wahl der Module lasst sich fur das Masterstudium kein exemplarischer Studienverlauf
angeben.

Die Angabe der Leistungspunkte (LP) erfolgt gemaR dem ,European Credit Transfer and Accumulation
System* (ECTS) und basiert auf dem von den Studierenden zu absolvierenden Arbeitspensum.

1.1 Priifungsmodalitiaten

In jedem Semester wird fiir Priifungen mindestens ein Priifungstermin angeboten. Prifungstermine sowie
Termine, zu denen die Anmeldung zu den Prifungen spéatestens erfolgen muss, werden vom Priifungs-
ausschuss festgelegt. Die Anmeldung fur die Prifungen erfolgt in der Regel mindestens eine Woche vor
der Prifung. Anmelde- und Priifungstermine werden rechtzeitig bekanntgegeben, bei schriftlichen Pri-
fungen mindestens 6 Wochen vor der Priifung.

Uber Hilfsmittel, die bei einer Priifung benutzt werden diirfen, entscheidet der Priifer. Eine Liste der zu-
gelassenen Hilfsmittel wird gleichzeitig mit der Ankiindigung des Prifungstermins bekanntgegeben.

Studienleistungen kdnnen solange beliebig oft wiederholt werden, bis diese erfolgreich absolviert wurden.
Zur Berechnung der Modul- und Fachnoten wird auf §7 der SPO verwiesen. Die Modulnote errechnet
sich dabei aus einem nach den Leistungspunkten der einzelnen Teilmodule gewichteter Notendurch-
schnitt. Die differenzierten Noten (s. SPO § 7, Abs. 2) sind bei der Berechnung der Modulnoten als Aus-
gangsdaten zu verwenden.

1.2 Vertiefungsrichtungen

Es stehen folgende Vertiefungsrichtungen zur Auswahl:

Vertiefungsrichtung Abk. | Verantwortliche/r
Allgemeiner Maschinenbau MB Furmans

Energie- und Umwelttechnik E+U | Maas
Fahrzeugtechnik FzgT | Gauterin
Mechatronik und Mikrosystemtechnik M+M | Korvink
Produktentwicklung und Konstruktion PEK | Albers
Produktionstechnik PT Schulze
Theoretischer Maschinenbau ThM | Béhlke
Werkstoffe und Strukturen fir Hochleistungssysteme | W+S | Heilmaier

Die WahImdoglichkeiten im Wahlpflichtmodul ,Grundlagen und Methoden der Vertiefungsrichtung” und in
den Schwerpunkten richten sich nach der gewahlten Vertiefungsrichtung. Die zur Verfligung stehenden
Module der Vertiefungsrichtungen werden im Modulhandbuch aufgefihrt. Schriftliche Priifungen werden
als Klausuren mit der angegebenen Prifungsdauer in Stunden abgenommen. Priifungsleistungen gehen
mit dem angegebenen Gewicht (Gew) in die Gesamtnote ein.
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Folgende Module sind im Masterstudiengang zu belegen:

LP/ Verant- Art der
Fach Modul Teilleistung LP ) Erfolgs- | Pr(h) | Gew
Modul wortliche/r
kontrolle
Produktentstehung Produktentstehung
— Bauteildimensio- 7 - Bauteildimensio- 7 Schulze sPr 2 7
nierung nierung
Methoden und Pro-
c ProduKtentstehung zesse der PGE - Matthiesen,
[} — Entwicklungsme- 6 . 6 sPr 2 6
o . Produktgenerati- Albers
© thodik !
b= onsentwicklung
E] Modellbildung und Modellbildung und
o Simulation ! Simulation ! Proppe sPr 3 !
@ Mathematische Me- wahlbare TL s. Mo- I 1
f_) thoden 6 dulhandbuch 6 Heilmaier sPr 3 6
=S = -
S . wahlbare TL s. Mo- Stiller,
5 Laborpraktikum 4 dulhandbuch 4 Furmans St.l.
(2] i N
S Teilleistung 1, ca
2 wahlbare TL s. Mo- 4 Heilmaier mPr 0 4 4
E Wabhlpflichtmodul 8 dulhandbuch ’
2 Maschinenbau Teilleistung 2, ca
S wahlbare TL s. Mo- 4 Heilmaier mPr 0 4 4
S dulhandbuch :
= Wahlpflichtmodul wahlbare TL s. Mo-
2 | natfinfletit 6 | dulhandbuch 6 | Maas Stl
© Wabhlpflichtmodul wahlbare TL s. Mo-
£ | wirthecht 4| dulhandbuch 4 | Furmans Stl.
> wahlbare TL von
. I HoC, FORUM
fﬁg:}“sse'q“a"ﬂkat" 2 (ehemals ZAK) 2 | Heilmaier St
bzw. Modulhand-
buch
Kern-/Ergénzungs- 2)‘28'7
bereich, wahlbare SP-Verant- ’
Schwerpunkt 1 6| TLs.Modulhand- | '® | wortiiche/r mPr | b ) 16
buch 4x0,4
[o)]
c
E ca.
g Kern-/Erganzungs- 2x0,7
[} bereich, wahlbare SP-Verant- mPr bzw.
g Schwerpunkt 2 16 TL s. Modulhand- 16| wortiiche/r ca. 16
® buch 4x0,4
b=
o
>
Teilleistung 1, ga‘i
wahlbare TL s. Mo- 4 Heilmaier mPr, sPr bz‘w 4
Grundlagen und dulhandbuch 15-3
Methoden der Ver- 8 7ca
tiefungsrichtung Teilleistung 2, 04
wahlbare TL s. Mo- 4 Heilmaier mPr, sPr ’ 4
dulhandbuch bzw.
156-3
ok Masterarbeit
» o | Masterarbeit 30 und 30 PraA 30
O = . .
s@© Prasentation
" Bei der Veranstaltung ,WahrStudienleistunglichkeitstheorie und Statistik* betragt die Priifungsdauer abweichend 1,5 h.
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2 Zugelassene Teilleistungen in den Wahlpflichtmodulen

Jedes Fach, jedes Modul und jede Teilleistung kann nur einmal im Rahmen des Bachelorstudienganges
und des konsekutiven Masterstudiengangs Maschinenbau gewahlt werden.

2.1 Wahlpflichtmodul Grundlagen und Methoden der Vertiefungsrichtung

Im Masterstudiengang muissen zwei Teilleistungen mit jeweils 4 LP im Modul Grundlagen und Methoden
der jeweiligen Vertiefungsrichtung erbracht werden. Wahlbare Teilleistungen siehe Modulhandbuch.

2.2 Mathematische Methoden

Wahlbare Teilleistungen siehe Modulhandbuch.

2.3 Wahlpflichtmodul aus dem Bereich Naturwissenschaften/Informatik/Elektrotechnik

Wahlbare Teilleistungen siehe Modulhandbuch. Der Wechsel der gewahlten Teilleistung ist bis zum Be-
stehen der Erfolgskontrolle mdglich. Andere Teilleistungen, auch aus anderen Fakultaten, kbnnen mit
Genehmigung des Prifungsausschusses gewahlt werden.

2.4 Wahlpflichtmodul aus dem Bereich Wirtschaft/Recht
Wabhlbare Teilleistungen siehe Modulhandbuch. Der Wechsel der gewahlten Teilleistung ist bis zum Be-

stehen der Erfolgskontrolle mdglich. Andere Teilleistungen, auch aus anderen Fakultaten, kbnnen mit
Genehmigung des Prifungsausschusses gewahlt werden.

2.5 Wahlpflichtmodul aus dem Bereich Maschinenbau

Wabhlbare Teilleistungen siehe Modulhandbuch. Andere Teilleistungen, auch aus anderen Fakultaten,
kénnen mit Genehmigung des Prifungsausschusses gewahlt werden.

2.6 Laborpraktikum

Wabhlbare Teilleistungen siehe Modulhandbuch. Der Wechsel der gewahlten Teilleistung ist bis zum Be-
stehen der Erfolgskontrolle moglich.

3 Schwerpunkte

Generell gilt, dass jede Teilleistung und jeder Schwerpunkt nur einmal entweder im Rahmen des Ba-
chelorstudienganges und des konsekutiven Masterstudiengangs Maschinenbau gewahlt werden kann.

3.1 Zuordnung der Schwerpunkte zu den Vertiefungsrichtungen

Folgende Schwerpunkte sind derzeit vom Fakultatsrat genehmigt. In einigen Vertiefungsrichtungen ist
die Wahl des ersten Schwerpunkts eingeschrankt (einer der mit ,p“ gekennzeichneten Schwerpunkte ist
zu wabhlen).

In einem konsekutiven Masterstudium kann der erste Masterschwerpunkt auch als w-Schwerpunkt ge-
wahlt werden, wenn ein p-Schwerpunkt dieser Vertiefungsrichtung bereits im Bachelorstudium gewahlt
wurde.
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8 CURRICULUM

Schwerpunkt SP-Verant- | SP- | g | Evyy | FzgT | M#M | PEK |PT|Thm | wes
wortlicher | Nr.
Advanced Materials Modelling | Bohlke 56 w w w
Advanced Mechatronics Mikut 1 w w w p w w | w
Angewandte Mechanik Bohlke 30 w w w w w w p w
Antriebssysteme Albers 2 w w w w
Automatisierungstechnik Mikut w w w p w w | w
Bahnsystemtechnik Gratzfeld 50 w p w w
Computational Mechanics Proppe 6 w w w w p
Entwicklung innovativer Gerate | Matthiesen 51 w w w p w
Entwicklung und Konstruktion | Albers 10 w w w w w
Fusionstechnologie N.N. 53 w w w
Gebaudeenergietechnik H"M'. 55 w w
Henning
Grundlagen der Energietechnik | Bauer 15 w p w w w
Informationstechnik Stiller 18 w w w w w w | w
Informationstechnik fur 19
s Furmans w w w
Logistiksysteme
Innovation und 59
. Class w
Entrepreneurship
Integrierte Produktentwicklung | Albers 20 w w w p w
Kerntechnik Cheng 21 w w w
Kognitive Technische Systeme | Stiller 22 w w w w w | w
Kraftfahrzeugtechnik Gauterin 12 w p w
Kraft- und Arbeitsmaschinen Th. Koch 24 w w w w
Kraftwerkstechnik Bauer 23 w w w
Leichtbau F. Henning 25 w w w w w w
Lifecycle Engineering Ovtcharova | 28 w w w p p
Logistik und Materialflusslehre | Furmans 29 w w p
Materialwissenschaft und Werk- S 26
) Heilmaier w w w w w w | w p
stofftechnik
Mechatronik Hagen- a1 w w w p w w | w
meyer
Medizintechnik Pylatiuk 32 w w w
Mensch - Technik - 3
S Deml w w w p
Organisation
Mikroaktoren und Mikrosenso- 54
ren Kohl w w w w w w
Mikrosystemtechnik Korvink 33 w w w p w w
Mobile Arbeitsmaschinen Geimer 34 w p w w w
Modellbildung und Simulation in | _. .. 61
. Fidlin w w w w w w p
der Dynamik
Modellierung und Simulation in 27
der Energie- und Strémungs- Maas w w w w w
technik
Polymerengineering Liebig 36 w w w w w w
Produktionstechnik Schulze 39 w w w p
Robotik Mikut 40 w p w w | w
Schwingungslehre Fidlin 60 w w w w w w p
Studienplan flir den Masterstudiengang Maschinenbau gem. SPO 2015. Giiltig ab 01.10.2019, auf
Beschlussfassung des Fakulttsrats vom 08.05.2019, mit letzten Anderungen vom 23.08.2024. Seite 6 von 9

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
Module Handbook, valid from Summer Term 2024



8 CURRICULUM

Schwerpunkt SP-Verant- | SP- | g | ELy | FzgT | M#M | PEK |PT|Thm | wes
wortlicher | Nr.
Strémungsmechanik Frohnapfel 41 w w w w p
Technische Keramik und 43
Hoffmann w w w w w
Pulverwerkstoffe
Technische Logistik Furmans 44 w w w
Technische Thermodynamik Maas 45 w w w w w w w
Thermische Turbomaschinen Bauer 46 w w w w w
Tribologie Dienwiebel 47 w w w w w w | w w
Vert?rennungsmotorlsche Th. Koch 58 W W o W W
Antriebssysteme
Zuverlassigkeit im 49
- Gumbsch w w w w w w | w p
Maschinenbau

Fir jeden Schwerpunkt werden Teilleistungen im Umfang von 16 LP gewahlt, davon werden mindestens
8 LP im Kernbereich (K) erworben. ,KP* bedeutet, dass die Lehrveranstaltung im Kernbereich Pflicht ist,
sofern sie nicht bereits belegt wurde. Die ibrigen 8 LP kdnnen aus dem Ergadnzungsbereich kommen.
Dabei diirfen im Rahmen von Praktika hochstens 4 LP erworben werden, die auch als Studienleistung
erbracht werden kénnen.

Die im Erganzungsbereich (E) angegebenen Teilleistungen verstehen sich als Empfehlung, andere Teil-
leistungen (auch aus anderen KIT-Fakultdten) kénnen mit Genehmigung des jeweiligen Schwerpunkt-
verantwortlichen gewahlt werden. Dabei ist eine Kombination mit Teilleistungen aus den Bereichen Infor-
matik, Elektrotechnik und Mathematik in einigen Vertiefungsrichtungen besonders willkommen.

Ein Absolvieren des Schwerpunktmoduls mit mehr als 16 LP ist nur im Fall, dass die Addition innerhalb
des Schwerpunktmoduls nicht auf 16 LP aufgeht, erlaubt. Nicht zulassig ist es jedoch, noch weitere Teil-
leistungen anzumelden, wenn bereits 16 LP erreicht oder Uberschritten wurden.

Fir die Prufungsleistungen in den Schwerpunkten gelten folgende Regeln:

Die Prifungen werden grundsatzlich miindlich abgenommen, bei unvertretbar hohem Priifungsaufwand
kann eine mundlich durchzufiihrende Prifung auch schriftlich abgenommen werden. Es wird empfohlen,
die Kernbereichsprifung im Block abzulegen.

Die Bildung der Schwerpunktnote erfolgt anhand der mit einer Prifungsleistung abgeschlossenen Teil-
leistungen. Dabei werden in der Regel alle Teilleistungen gemaR ihrer Leistungspunkte gewichtet. Bei
der Bildung der Gesamtnote wird der Schwerpunkt mit 16 LP gewertet.

Die Beschreibung der Schwerpunkte hinsichtlich der jeweils darin enthaltenen Teilleistungen und den
damit verbundenen Lehrveranstaltungen ist im aktuellen Modulhandbuch des Masterstudiengangs fest-
gelegt.
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4 Masterarbeit

Fur die Betreuung der Masterarbeit stehen je nach Vertiefungsrichtung folgende Institute () zur Wahl:

Institut fir Abk. MB | E+UT | FzgT | M+*M | PEK | PT | ThM | W+S
Autc_)mation und angewandte Infor- Al N . o o o o o .
matik

Angewandte Werkstoffphysik IAM-AWP . ° ° ° ° - ° °
Arbgitswissen;chgft und ifab N . o _ o o _ _
Betriebsorganisation

Fahrzeugsystemtechnik FAST . ° ° ° ° - ° °
Fordertechnik und Logistiksysteme IFL . - - - ) . ° -
Informationsmanagement im

Ingenieurwesen IMI ¢ N * ¢ ° ° - -
_I}Sg;?]r:(ﬁgg; r\1Nerkstoffe und IAM-KWT o . B B . _ _ .
Angewandte Thermofluidik IATF . ° - - - - - -
Kolbenmaschinen IFKM . ) ° - ° - - -
Mess- und Regelungstechnik MRT . ° ° ° ° - ° -
Mikrostrukturtechnik IMT . ° ) ° ) . - -
Produktentwicklung IPEK . ° ° ° ° ° - °
Produktionstechnik WBK ° - . ° ° ° - °
Stromungsmechanik ISTM . ° ° ° ° - ° -
Technische Mechanik IT™M . ° ) ° ) . ° °
Thermische Stromungsmaschinen IST . ° ° - ° - ° °
Technische Thermodynamik ITT . ° ° - - - ° -
Werkstoff- und Biomechanik IAM-WBM . ° ) . ) . ° °
Werkstoffkunde IAM-WK . ° ° ° ° ° ° °
Computational Materials Science IAM-CMS . ° ° ° ° - ° °
Kern- und Energietechnik IKET . ° - - - - - -

In interdisziplinar ausgerichteten Vertiefungsrichtungen ist die Beteiligung von Instituten anderer Fakul-
taten erwlinscht. Mit Zustimmung der Vertiefungsrichtungsverantwortlichen kann der Prifungsausschuss
auch Masterarbeiten an anderen Instituten der Fakultat fir Maschinenbau genehmigen. Zustimmung und
Genehmigung sind vor Beginn der Arbeit einzuholen.
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5 Exemplarischer Studienverlaufsplan

Dieser exemplarische Studienverlaufsplan geht von einem Beginn des Studiums im Wintersemester
aus. Bei Beginn im Sommersemester kdnnen sich Anderungen in der Abfolge der Module ergeben.

Lehrveranstaltungen WS SS WS SS
1. bis 4. Semester 1. Sem. 2. Sem. 3. Sem. 4. Sem.
Angaben in Leistungspunkten (LP)

Produktentstehung — Bauteildimensionierung 7

Produktentstehung — Entwicklungsmethodik 6

Modellbildung und Simulation 7

Mathematische Methoden 6
Laborpraktikum 4

Wabhlpflichtmodul Maschinenbau 4 4
Wahlpflichtmodul nat/inf/etit 6
Wahlpflichtmodul wirt/recht 4
Schlusselqualifikationen 2

Schwerpunkt | 8 8

Schwerpunkt Il 8 8

Grundlagen und Methoden der Vertiefungsrichtung 4 4

Masterarbeit 30

6 Anderungshistorie (ab 22.04.2015)

07.11.2016 redaktionelle Anpassung der TL-Namen in 2.1

28.06.2017 redaktionelle Anpassungen

13.07.2018 Anpassung der Schwerpunkte sowie redaktionelle Anderungen

08.05.2019 Anderung Punkt 2.1

30.08.2019 redaktionelle Anderungen, u.a. in Punkt 1.2 und 4

31.03.2020 redaktionelle Anderungen, u.a. in Punkt 1.1, 1.2 und Einfiigung Punkt 5 (exemplarischer Studienablaufplan)

17.06.2024 Wegfall von Schwerpunkt Fahrdynamik, Fahrzeugkomfort und -akustik, Gauterin
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9 FIELD OF STUDY STRUCTURE

9 Field of study structure

Mandatory

Master's Thesis 30 CR
Advanced Engineering Fundamentals 50 CR
Specialization 40 CR
Voluntary

Additional Examinations

This field will not influence the calculated grade of its parent.

9.1 Master's Thesis Credits

30

Mandatory

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

50

Mandatory

M-MACH-102593 | Product Development - Dimensioning of Components 7CR
M-MACH-102718 | Product Development — Methods of Product Engineering 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 Competencies 2CR
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Specialization

9.3 Specialization Credits
40
Specialization (Election: 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
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Specialization

Module Handbook, valid from Summer Term 2024

9.3.1 Specialization: General Mechanical Engineering Credits
Part of: Specialization 40
Mandatory
M-MACH-102405 | Fundamentals and Methods of General Mechanical Engineering 8 CR
Major Fields (Election: 2 items)
M-MACH-105904 | Major Field: Advanced Materials Modelling and Data Management 16 CR
First usage possible from Apr 01, 2022.
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-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
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
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9.3.2 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
Major Field (Election: 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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Specialization

Module Handbook, valid from Summer Term 2024

9.3.3 Specialization: Vehicle Technology Credits
Part of: Specialization 40
Mandatory
M-MACH-102739 | Fundamentals and Methods of Automotive Engineering 8 CR
Major Field (p) (Election: 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
Major Field (Election: 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-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
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9.3.4 Specialization: Mechatronics and Microsystems Technology Credits
Part of: Specialization 40
Mandatory

M-MACH-102740 | Fundamentals and Methods of Mechatronics and Microsystem Technology 8 CR
Major Field (p) (Election: 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
M-MACH-102616 | Major Field: Microsystem Technology 16 CR
M-MACH-102633 | Major Field: Robotics 16 CR
Major Field (Election: 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-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
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9.3.5 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
Major Field (p) (Election: 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
Major Field (Election: 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-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
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
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9.3.6 Specialization: Production Technology Credits
Part of: Specialization 40
Mandatory

M-MACH-102742 | Fundamentals and Methods of Production Technology 8 CR
Major Field (p) (Election: 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
Major Field (Election: 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
M-MACH-102602 | Major Field: Reliability in Mechanical Engineering 16 CR
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Additional Examinations

9.3.7 Specialization: Theoretical Mechanical Engineering Credits
Part of: Specialization 40
Mandatory
M-MACH-102743 | Fundamentals and Methods of Theoretical Foundations of Mechanical Engineering 8 CR
Major Field (p) (Election: 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
Major Field (Election: between 0 and 1 items)
M-MACH-105904 | Major Field: Advanced Materials Modelling and Data Management 16 CR
First usage possible from Apr 01, 2022.
M-MACH-102598 | Major Field: Advanced Mechatronics 16 CR
M-MACH-102601 | Major Field: Automation Technology 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
9.3.8 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
Major Field (p) (Election: 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
Major Field (Election: between 0 and 1 items)
M-MACH-105904 | Major Field: Advanced Materials Modelling and Data Management 16 CR
First usage possible from Apr 01, 2022.

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

9.4 Additional Examinations

Additional Examinations (Election: at most 30 credits)

M-FORUM-106753 | Supplementary Studies on Science, Technology and Society 16 CR

First usage possible from Oct 01, 2024.
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10 Modules

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

Responsible:
Organisation:

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

Part of: Advanced Engineering Fundamentals
Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 1 term German/English 4 13
Compulsory Elective Module Mechanical Engineering (Election: 2 items)
T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines 4 CR | Gohl
T-MACH-105437 | Aerothermodynamics 4 CR | Frohnapfel, Seiler
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz,
Matthiesen
T-MACH-105527 | Applied Materials Simulation 4 CR | Gumbsch, Schneider
T-MACH-110929 | Applied Materials Simulation 4 CR | Gumbsch, Schneider
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer
T-MACH-105649 | Boosting of Combustion Engines 4 CR | Kech, Kubach
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105519 | Human Factors Engineering |l 4 CR | Deml
T-MACH-113412 | Atomistic Simulations and Particle Dynamics 4 CR | Gumbsch, Schneider,

Weygand

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
T-MACH-110958 | Design and Optimization of Conventional and Electrified Automotive 4 CR | Albers, Faust

Transmissions

T-MACH-106424 | Rail System Technology 4 CR | Cichon
T-MACH-113359 | Boosting the Modern Energy Landscape via Turbo Machines & 4 CR | Bauer

Machine Learning
T-MACH-109933 | Business Administration for Engineers and IT Professionals 4 CR | Sebregondi
T-MACH-111623 | Fuels and Lubricants for Engine Powertrains 4 CR | Kehrwald, Kubach
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-112817 | Biomedical Engineering for Engineers - Fundamentals of Project 4 CR | Ahrens, Guber, Rajabi

Management in Medical Engineering

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 | Ahrens, Guber

Medicine IV

T-MACH-105212

CAE-Workshop

4CR

Albers, Matthiesen

T-MACH-105407

CFD for Power Engineering

4CR

Otic
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T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-108719 | Designing with numerical methods in product development 4 CR | Schnack
T-MACH-105540 | Railways in the Transportation Market 4 CR | Cichon
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-113016 | Digitization in the Railway System 4 CR | Cichon
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR | Fidlin
T-MACH-111807 | Introduction to Bionics 4 CR | Holscher
T-MACH-105320 | Introduction to the Finite Element Method 3 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 | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-111814 | Introduction to Nanotechnology 4 CR | Hoélscher
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR | Fidlin
T-MACH-102159 | Elements and Systems of Technical Logistics 4 CR | Fischer, Mittwollen
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung
T-MACH-105952 | Energy Storage and Network Integration 4 CR | Schmidt
T-MACH-105408 | Energy Systems |: Renewable Energy 4 CR | Dagan
T-MACH-110817 | Development of Hybrid Drivetrains 4 CR | Koch
T-MACH-105984 | Fatigue of Welded Components and Structures 3 CR | Farajian
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-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning
T-MACH-107667 | Solid State Reactions and Kinetics of Phase 4 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-113069 | Vehicle Systems for Urban Mobility 4 CR | Cichon
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,
Mihlhausen
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-105411 | Fusion Technology A 4 CR | Perez Martin, Weiss
T-MACH-105433 | Fusion Technology B 4 CR|N.N.
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Banuti, Schulenberg
T-MACH-105467 | Microstructure Characteristics Relationships 6 CR | Gruber, Kraft
T-MACH-105157 | Foundry Technology 4 CR | Glnther, Klan
T-MACH-111003 | Global Logistics 4 CR | Furmans
T-MACH-110991 | Global Production 4 CR | Lanza
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T-MACH-110816 | Large Diesel and Gas Engines for Ship Propulsions 4 CR | Kubach
T-MACH-102117 | Automotive Engineering | 4 CR | Gauterin, Gielller
T-MACH-102111 | Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
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-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics Il 6 CR | Furmans
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-105325 | Fundamentals of Combustion Il 4 CR | Bykov, 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 | Frohnapfel, Krober
T-MACH-105388 | Introduction to Industrial Production Economics 4 CR | Durrschnabel
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-113068 | Innovation and Project Management in Rail Vehicle Engineering 4 CR | Cichon
T-MACH-105404 | Innovative Nuclear Systems 4 CR | Cheng
T-MACH-110334 | International Production Engineering A 4 CR | Fleischer
T-MACH-110335 | International Production Engineering B 4 CR | Fleischer
T-MACH-105466 | Introduction to Neutron Cross Section Theory and Nuclear Data 4 CR | Dagan
Generation
T-MACH-100287 | Introduction to Ceramics 6 CR | Schell
T-MACH-102182 | Ceramic Processing Technology 4 CR | Binder
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng
T-MACH-105410 | Coal Fired Power Plants 4 CR | Schulenberg
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-100293 | Structural Materials 6 CR | Guth
T-MACH-105221 | Lightweight Engineering Design 4 CR | Duser, Ott
T-MACH-110377 | Continuum Mechanics of Solids and Fluids 3 CR | Bohlke, Frohnapfel
T-MACH-105786 | Contact Mechanics 4 CR | Greiner
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-112763 | Laser Material Processing 4 CR | Schneider
T-MACH-105231 | Leadership and Management Development 4 CR | Albers, Matthiesen,

Ploch

T-MACH-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Karger, Liebig
and Practice
T-MACH-105426 | Magnetohydrodynamics 4 CR | Buhler
T-MACH-105434 | Magnet Technology of Fusion Reactors 4 CR | Weiss, Wolf
T-MACH-105440 | Leadership and Conflict Management 4 CR | Hatzl
T-MACH-105224 | Machine Dynamics | 4 CR | Proppe
T-MACH-108957 | Mathematical Fundamentals of Numerical Mechanics 4 CR | Schnack
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-110375 | Mathematical Methods in Continuum Mechanics 4 CR | Bohlke
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T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rémer
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR | Bykov
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
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 I 4 CR | Stiller
T-MACH-105468 | Metals 6 CR | Heilmaier, Pundt
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-111030 | Micro- and nanotechnology in implant technology 4 CR | Ahrens, Doll
T-MACH-102199 | Model Based Application Methods 4 CR | Kirschbaum
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiel}|
T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler
T-MACH-113367 | Modeling of polymer and suspension flows for industrial 4 CR | Karger, Wittemann
manufacturing processes
T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt
T-MACH-111578 | Sustainable Vehicle Drivetrains 4 CR | Koch, Toedter
T-MACH-102167 | Nanotribology and -Mechanics 4 CR | Dienwiebel, Holscher
T-MACH-111026 | Nonlinear Continuum Mechanics 3 CR | Béhlke
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-102200 | Polymers in MEMS C: Biopolymers and Bioplastics 4 CR | Rapp, Worgull
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 | Gatti, Magagnato
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Duser, 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-105516 | Multi-Scale Plasticity 4 CR | Greiner, Schulz
T-MACH-102181 | PLM for Product Development in Mechatronics 4 CR | Eigner
T-MACH-102137 | Polymer Engineering | 4 CR | Liebig
T-MACH-102138 | Polymer Engineering Il 4 CR | Liebig
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-113713 | Practical Course: Autonomous Driving 6 CR | Frey, GieBler
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-110318 | Product- and Production-Concepts for Modern Automobiles 4 CR | Kienzle, Steegmidiller
T-MACH-102155 | Product, Process and Resource Integration in the Automotive 4 CR | Mbang
Industry
T-MACH-110984 | Production Technology for E-Mobility 4 CR | Fleischer
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-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-105348 | Process Simulation in Forming Operations 4 CR | Helm
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Schell
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-105405 | Reactor Safety |I: Fundamentals 4 CR | Sanchez-Espinoza
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T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
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
Combustion Processes
T-MACH-111888 | Re:Invent - Revolutionary Business Models as the Basis for Product 4 CR | Schneider
Innovations
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 | Cichon
T-MACH-112106 | Fatigue of Materials 4 CR | Guth
T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
T-INFO-109911 Safe Human-Robot-Collaboration 3 CR | Kurth
T-MACH-105171 | Safety Engineering 4 CR | Kany
T-MACH-105971 | Simulation of the Process Chain of Continuously Fiber Reinforced 4 CR | Karger
Composite Structure
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer
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-111821 Control of Mobile Machines 4 CR | Becker, Geimer
T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-105696 | Strategic Product Development - Identification of Potentials of 3 CR | Albers, Matthiesen,

Innovative Products

Siebe

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-105970 | Structural Analysis of Composite Laminates 4 CR | Karger
T-MACH-102103 | Superhard Thin Film Materials 4 CR | Ulrich
T-MACH-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,

Ziegahn

T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-111382 | Technical Acoustics 4 CR | Pantle, Walter
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-105361 | Technical Design in Product Development 4 CR | Albers, Matthiesen,

Schmid

T-MACH-105362 | Technology of Steel Components 4 CR | Schulze
T-MACH-105456 | Ten Lectures on Turbulence 4 CR | Otic
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 4 CR | Franke, Seifert
Equilibria
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105423 | Tractors 4 CR | Geimer, Kremmer
T-MACH-105366 | Turbo Jet Engines 4 CR | Bauer
T-MACH-111591 | Turbo Charging of Internal Combustion Engines 4 CR | Kech, Kubach
T-MACH-105177 | Metal Forming 4 CR | Herlan
T-MACH-105429 | Combustion Diagnositics 4 CR [ Maas, Schiel}l
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
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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-113362 | Heat Transfer and Cooling at Thermally Highly Loaded Components 4 CR | Bauer, Schulz
T-MACH-105416 | Hydrogen Technologies 4 CR | Jedicke, Jordan
T-MACH-105211 | Materials of Lightweight Construction 4 CR | Liebig
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticity 4 CR | Weygand
T-MACH-100532 | Scientific Computing for Engineers 4 CR | Gumbsch, Weygand
T-MACH-105985 | Ignition Systems 4 CR | Toedter
T-MACH-111840 | Reliability and Test Engineering 5 CR | Gwosch
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR | Schulenberg, Worner
Compulsory Elective Module Mechanical Engineering (U) (Election: )
T-MACH-108887 | Design and Development of Mobile Machines - Advance 0 CR | Geimer, Siebert
This item will not influence the grade calculation of this parent.
T-MACH-108889 | BUS-Controls - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.
T-MACH-110928 | Exercises for Applied Materials Simulation 2 CR | Gumbsch, Schneider
T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.
T-MACH-110396 | Strategic Product Development - Identification of Potentials of 1 CR | Albers, Matthiesen,
Innovative Products - Case Study Siebe
This item will not influence the grade calculation of this parent.
T-MACH-111820 | Control of Mobile Machines — Prerequisites 0 CR | Becker, Geimer
T-MACH-111027 | Tutorial Nonlinear Continuum Mechanics 1 CR | Bohlke
T-MACH-109304 | Excercises - Fatigue of Welded Components and Structures 1 CR | Farajian
This item will not influence the grade calculation of this parent.
T-MACH-107671 | Exercises for Applied Materials Simulation 2 CR | Gumbsch, Schneider
This item will not influence the grade calculation of this parent.
T-MACH-110330 | Tutorial Introduction to the Finite Element Method 1 CR | Bohlke, Langhoff
T-MACH-107632 | Exercises for Solid State Reactions and Kinetics of Phase 2 CR | Franke, Seifert
Transformations
This item will not influence the grade calculation of this parent.
T-MACH-110333 | Tutorial Continuum Mechanics of Solids and Fluids 1 CR | Bohlke, Frohnapfel
T-MACH-110376 | Tutorial Mathematical Methods in Continuum Mechanics 2 CR | Bohlke
T-MACH-107669 | Exercises for Fundamentals in Materials Thermodynamics and 2 CR | Seifert
Heterogeneous Equilibria
This item will not influence the grade calculation of this parent.

Competence Certificate
written or oral exam

Prerequisites
none

Competence Goal

The students have deepened their knowledge in selected areas of mechanical engineering. Due to the broad variety of eligible
courses, they have supplemented / sharpened their own competence profile in mechanical engineering individually and
precisely..

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

Content
see chosen brick courses.

Module grade calculation
Average of exams (with equal weight).

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.

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
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10 MODULES Module: Compulsory Elective Module Mechanical Engineering (MSc-Modul 04, WF) [M-MACH-102597]

Learning type
Lecture, Tutorial, Lab Course
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10 MODULES

10.2 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:

Credits
6

Election notes

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Advanced Engineering Fundamentals

Duration
1 term

Recurrence
Each term

Grading scale
pass/fail

Language

One or more brick courses, with a total of at least 6 CP, must be successfully completed.

German/English

Level
4

Version
10

Compulsory Elective Module Natural Science/Computer Science/Electrical Engineering (Election: )

This item will not influence the grade calculation of this parent.

T-CHEMBIO-100302 | Applied Chemistry 4 CR
This item will not influence the grade calculation of this parent.
T-MACH-108847 Applied Mathematics in Natural Science: Flows with chemical 6 CR | Class
reactions
This item will not influence the grade calculation of this parent.
T-INFO-101363 Automated Visual Inspection and Image Processing 6 CR | Beyerer
This item will not influence the grade calculation of this parent.
T-ETIT-101956 Bioelectric Signals 3 CR | Loewe
This item will not influence the grade calculation of this parent.
T-ETIT-101938 Communication Systems and Protocols 5 CR | Becker, Becker

Transfer, Signal Processing, Neurophysiology and Therapy
This item will not influence the grade calculation of this parent.

T-CHEMBIO-100303 | Introduction to Rheology 6 CR

This item will not influence the grade calculation of this parent.
T-ETIT-112895 Electric Drives, Power Electronics and Electrical Grids 6 CR | Hiller
T-INFO-101262 Human Brain and Central Nervous System: Anatomy, Information 3 CR | Asfour, Spetzger

This item will not influence the grade calculation of this parent.

T-CIWVT-111063 Genetics 2 CR [ Neumann
This item will not influence the grade calculation of this parent.
T-ETIT-112851 Fundamentals of Data Transmission 6 CR | Schmalen, Zwick
T-INFO-101377 Localization of Mobile Agents 6 CR | Hanebeck
This item will not influence the grade calculation of this parent.
T-MACH-108845 Magnetohydrodynamics 6 CR | Buhler
This item will not influence the grade calculation of this parent.
T-ETIT-113625 Medical Imaging Technology 6 CR | Spadea
This item will not influence the grade calculation of this parent.
T-ETIT-113607 Medical Measurement Technology 6 CR | Nahm
This item will not influence the grade calculation of this parent.
T-INFO-102061 Mobile Computing and Internet of Things 3 CR | Beigl
This item will not influence the grade calculation of this parent.
T-INFO-113119 Mobile Computing and Internet of Things - Exercise 2 CR | Beigl
This item will not influence the grade calculation of this parent.
T-ETIT-101939 Photovoltaics 6 CR | Powalla
This item will not influence the grade calculation of this parent.
T-MACH-109084 Physical Basics of Laser Technology 6 CR | Schneider
This item will not influence the grade calculation of this parent.
T-ETIT-111815 Physiology and Anatomy for Biomedical Engineering 6 CR | Nahm
This item will not influence the grade calculation of this parent.
T-ETIT-100711 Practical Aspects of Electrical Drives 4 CR | Doppelbauer
This item will not influence the grade calculation of this parent.
T-ETIT-101911 Sensors 3 CR | Menesklou
This item will not influence the grade calculation of this parent.
T-ETIT-112860 Signals and Systems 7 CR | Kluwe, Wahls
T-ETIT-113837 Signal Processing Methods 6 CR | Wahls
T-MACH-108846 Stability: from Order to Chaos 6 CR | Class
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10 MODULES Module: Compulsory Elective Module Natural Science/Computer Science/
Electrical Engineering (MSc-Modul WPF-Modul NIE) [M-MACH-102595]

T-ETIT-110788 Superconductors for Energy Applications 5 CR | Girilli
This item will not influence the grade calculation of this parent.

T-CIWVT-111062 Cell Biology 3 CR | Gottwald
This item will not influence the grade calculation of this parent.

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.

Prerequisites
none

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
typical approaches in fields, that differ sufficiently from mechanical engineering 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.

Content
Please refer to the description of the listed brick 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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10 MODULES Module: Compulsory Elective Subject Economics/Law (MSc-Modul WPF-Modul WR) [M-MACH-102596]

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

Modul WR) [M-MACH-102596]

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

Part of:  Advanced Engineering Fundamentals

Credits Grading scale Recurrence Duration Language Level Version
4 pass/fail Each term 1 term German 4 5
Compulsory Elective Module Economics/Law (Election: 1 item)
T-MACH-110652 Human Factors Engineering Il 4 CR | Deml
T-MACH-112585 Leadership and Management Development 4 CR | Albers, Matthiesen,
Ploch
T-MACH-111070 Leadership and Conflict Management 4 CR | Hatzl
T-INFO-112672 Public Law | & I 6 CR[N.N.
T-MACH-112586 Quality Management 4 CR | Lanza
T-GEISTS0Z-110845 | Technical and Environmental Historical Perspectives on Current 4 CR | Popplow
Innovation Processes

Competence Certificate

The success is monitored within the framework of academic achievements, it can vary according to the individually choice.

Prerequisites
none

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.

Content
see chosen brick course

Module grade calculation

The module is not graded, and remains not graded even after the choice of one or several graded brick courses.

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

Learning type
Lectures and practices; self-study
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Module: Fundamentals and Methods of Automotive Engineering (MSc-WPfM-GuM-FzgT) [M-MACH-102739]

10.4 Module: Fundamentals and Methods of Automotive Engineering (MSc-

WP{M-

Responsible:
Organisation:

GuM-FzgT) [M-MACH-102739]

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

Part of:  Specialization / Specialization: Vehicle Technology (mandatory)
Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 3
Fundamentals and Methods of Automotive Engineering (Election: 2 items)
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen

T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-ETIT-100534 Electrical Engineering for Business Engineers, Part || 5 CR | Menesklou
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics 6 CR | Furmans
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rdmer
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, Weif3, Wieners
T-MACH-102102 | Physical Basics of Laser Technology 5 CR | Schneider
T-MACH-100530 | Physics for Engineers 5 CR | Dienwiebel, Gumbsch,
Nesterov-Miiller,
Weygand
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich, Schulze
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 | Bauerle, Ebner,
Fasen-Hartmann, Hug,
Klar, Last, Trabs,
Winter
T-MACH-105292 | Heat and Mass Transfer 4 CR | Maas, Yu
T-MACH-100532 | Scientific Computing for Engineers 4 CR | Gumbsch, Weygand

Competence Certificate
2 individual exams: written or oral, graded

Prerequisites
None

Competence Goal

"Fundamentals and Methods of Automotive Engineering" serves as a comprehensive, in-depth analysis of fundamentals in
selected areas of mechanical engineering.
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10 MODULES Module: Fundamentals and Methods of Automotive Engineering (MSc-WPfM-GuM-FzgT) [M-MACH-102739]
Content
see chosen brick 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 Energy and Environmental

10 MODULES Engineering (MSc-WPfM-GuM-E+U) [M-MACH-102575]

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

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Responsible:
Organisation:

Part of:  Specialization / Specialization: Energy- and Environment Engineering (mandatory)
Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 3
Mandatory
T-MACH-105292 | Heat and Mass Transfer |  4CR|Maas, vu
Fundamentals and Methods of Energy and Environmental Engineering (Election: 1 item)
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
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, Schulze
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

Prerequisites
none

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.

Content
see chosen brick course

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

Learning type
Lecture, exercise

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
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10 MODULES

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

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

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (mandatory)
Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 3
Fundamentals and Methods of General Mechanical Engineering (Election: 2 items)
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
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-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics 6 CR | Furmans
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rdmer
T-MACH-110375 | Mathematical Methods in Continuum Mechanics 4 CR | Bohlke
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105298 | Mathematical Methods in Structural Mechanics 5 CR | Bohlke
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
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-Mdller,
Weygand
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich, Schulze
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 [ Maas, Yu
T-MACH-100532 | Scientific Computing for Engineers 4 CR | Gumbsch, Weygand
Fundamentals and Methods of General Mechanical Engineering (U) (Election: )
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 1 CR | Bohlke
This item will not influence the grade calculation of this parent.
T-MACH-110376 | Tutorial Mathematical Methods in Continuum Mechanics 2 CR | Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Prerequisites
None.
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10 MODULES (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.

Content
see chosen brick 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 Materials and Structures for High

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

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

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

Part of:  Specialization / Specialization: Materials and Structures for High Performance Systems (mandatory)

Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 4
Mandatory
T-MACH-100531 | Systematic Materials Selection | 4 CR | Dietrich, Schulze
Fundamentals and Methods of Materials and Structures for High Performance Systems (Election: 1 item)
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-110375 | Mathematical Methods in Continuum Mechanics 4 CR | Bohlke
T-MACH-110378 | Mathematical Methods in Micromechanics 5 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-Miller,
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 4 CR | Gumbsch, Weygand
Fundamentals and Methods of Materials and Structures for High Performance Systems (U) (Election: )
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 CR | Bohlke
T-MACH-110376 | Tutorial Mathematical Methods in Continuum Mechanics 2 CR | Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Prerequisites
none

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.

Content
see chosen brick 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

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

10.8 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 Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 3
Fundamentals and Methods of Mechatronics and Microsystem Technology (Election: 1 item)
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
Fundamentals and Methods of Mechatronics and Microsystem Technology (Election: 1 item)
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
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-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rémer
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-Miller,
Weygand
T-MACH-105147 | Product Lifecycle Management 4 CR | Ovtcharova
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich, Schulze
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 | Bauerle, Ebner,
Fasen-Hartmann, Hug,
Klar, Last, Trabs,
Winter
T-MACH-105292 | Heat and Mass Transfer 4 CR | Maas, Yu

Competence Certificate
2 individual exams: written or oral, graded

Prerequisites
None

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.

Content
see chosen brick course
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10 MODULES Module: Fundamentals and Methods of Mechatronics and Microsystem
Technology (MSc-WPfM-M+M) [M-MACH-102740]

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

Learning type
Lecture, exercise
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10 MODULES Module: Fundamentals and Methods of Product Development and
Construction (MSc-WPfM-GuM-PEK) [M-MACH-102741]

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

Responsible:  Prof. Dr.-Ing. Albert Albers
Prof. Dr.-Ing. Sven Matthiesen

Organisation: KIT Department of Mechanical Engineering

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

Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 3
Fundamentals and Methods of Product Development and Construction (Election: 2 items)
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
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-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics Il 6 CR | Furmans
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rémer
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105298 | Mathematical Methods in Structural Mechanics 5 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, Schulze
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 | Maas, Yu
Fundamentals and Methods of Product Development and Construction (U) (Election: )
T-MACH-106831 | Tutorial Mathematical Methods in Structural Mechanics 1 CR | Bohlke
This item will not influence the grade calculation of this parent.

Competence Certificate
2 individual exams: written or oral, graded

Prerequisites
None

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.

Content
See brick courses.

Workload
The work load is about 240 hours, corresponding to 8 credit points.
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10 MODULES Construction (MSc-WPfM-GuM-PEK) [M-MACH-102741]

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

10.10 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 Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 2 terms German/English 4 3
Fundamentals and Methods of Production Technology (Election: 2 items)
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
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-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics 6 CR | Furmans
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-110375 | Mathematical Methods in Continuum Mechanics 4 CR | Bohlke
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
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, Schulze
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105290 | Vibration Theory 5 CR | Fidlin
Fundamentals and Methods of Production Technology (U) (Election: )
T-MACH-110376 | Tutorial Mathematical Methods in Continuum Mechanics 2 CR | Bohlke
This item will not influence the grade calculation of this parent.

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.

Prerequisites
none

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

Content
Fundamentals and Methods of Production Technology

Workload
The work load is about 240 hours, corresponding to 8 credit points.
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Learning type
Lectures, seminars, workshops, excursions
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Module: Fundamentals and Methods of Theoretical Foundations of
Mechanical Engineering (MSc-WPfM-GuM-ThM) [M-MACH-102743]

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

Responsible:
Organisation:

Part of:

Credits

8

Prof. Dr.-Ing. Thomas Bohlke
KIT Department of Mechanical Engineering

Duration
2 terms

Recurrence
Each term

Grading scale
Grade to a tenth

Language
German/English

Specialization / Specialization: Theoretical Mechanical Engineering (mandatory)

Level
4

Version
7

Fundamentals and Methods of Theoretical Foundations of Mechanical Engineering (Election: 2 items)

T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-112758 | experimental Characterisation of thermo-visco-elastic materials 4 CR | Bohlke, Kehrer
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-110377 | Continuum Mechanics of Solids and Fluids 3 CR | Bohlke, Frohnapfel
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-110375 | Mathematical Methods in Continuum Mechanics 4 CR | Bohlke
T-MACH-110378 | Mathematical Methods in Micromechanics 5 CR | Bohlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Romer
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiel3|
T-MACH-105303 | Modelling of Microstructures 5 CR | August, Nestler

T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler
T-MACH-111026 | Nonlinear Continuum Mechanics 3 CR | Bohlke
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-Mdiller,
Weygand
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich, Schulze
T-MACH-105290 | Vibration Theory 5 CR | Fidlin
T-MATH-109620 Probability Theory and Statistics 6 CR | Bauerle, Ebner,
Fasen-Hartmann, Hug,
Klar, Last, Trabs,
Winter
T-MACH-105292 | Heat and Mass Transfer 4 CR [ Maas, Yu
T-MACH-100532 | Scientific Computing for Engineers 4 CR | Gumbsch, Weygand
T-MACH-113694 | Phase-Field Method in Thermomechanics 4 CR | Prahs

Fundamentals and

Methods of Theoretical Foundations of Mechanical Engineering (U) (Election: )

T-MACH-111027 | Tutorial Nonlinear Continuum Mechanics 1 CR | Bohlke
T-MACH-110333 | Tutorial Continuum Mechanics of Solids and Fluids 1 CR | Bohlke, Frohnapfel
T-MACH-110376 | Tutorial Mathematical Methods in Continuum Mechanics 2 CR | Bohlke
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 CR | Bohlke

Competence Certificate
2 individual exams: written or oral, graded

Prerequisites
None

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.
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Content
see chosen course

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

Learning type
Lecture, tutorial
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m 10.12 Module: Key Competencies [M-MACH-102824]

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

Part of: Advanced Engineering Fundamentals

Credits Grading scale Recurrence Duration Language Level Version
2 passf/fail Each term 1 term German/English 4 5

Election notes

Interdisciplinary qualifications (IQ) completed at the House of Competence (HoC), at the Zentrum fir Angewandte
Kulturwissenschaft und Studium Generale at the Forum for Science and Society (FORUM, formerly ZAK), or at the
Sprachenzentrum (SpZ), can be assigned in self-service.

First, select a partial accomplishment named "self-assignment" in your study schedule, and second, assign an IQ-achievement
via the tab "IQ achievements".

Key Competencies (Election: 1 item)
T-MACH-105721 | Engineer's Field of Work 2 CR | Doppelbauer, Geimer
T-MACH-110961 | Steering of a Global Operating Company - The Robert BOSCH 2 CR | Grube
GmbH as an Example
T-MACH-111686 | Self-Booking-MSc-HOC-SPZ-ZAK-Non-Graded 2 CR | Heilmaier
T-MACH-111687 | Self-Booking-MSc-HOC-SPZ-ZAK-Graded 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.

Prerequisites
none

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 the principles of safeguarding good scientific practice,

» 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.

Content

The module Key Competences consists of freely selectable courses offered by the KIT-House of Competence (HoC), the
Sprachenzentrums (SpZ), the Studium Generale at the Forum for Science and Society (FORUM, formerly ZAK), and the brick
courses contained in the elective block of key qualifications 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".

Module grade calculation
Certification without grade

Annotation
Only HoC/SPZ/FORUM courses and courses from the "Compulsory-elective block Key Competences" can be chosen.
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Workload
The work load is about 60 hours (thereof an attendance time of about 28 hours), corresponding to 2 credit points in the Master
of Science program.

Learning type
lectures, seminars, tutorials, lab courses.
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Module: Laboratory Course (MSc-Modul 07, FP) [M-MACH-102591]

m 10.13 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
Credits Grading scale Recurrence Duration Language Level Version
4 pass/fail Each term 1 term German/English 4 5
Specialized Practical Training (Election: 1 item)
T-MACH-105447 | Metallographic Lab Class 4 CR | Heilmaier, Kauffmann
This item will not influence the grade calculation of this parent.
T-MACH-113701 | Industrial Mobile Robotics Lab 4 CR | Furmans
T-MACH-105222 | Motor Vehicle Labor 4 CR | Frey
T-MACH-108312 | Introduction to Microsystem Technology - Practical Course 4 CR | Last
This item will not influence the grade calculation of this parent.
T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser
This item will not influence the grade calculation of this parent.
T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller
This item will not influence the grade calculation of this parent.
T-MACH-105300 | Measurement Instrumentation Lab 4 CR | Klemp, Stiller
This item will not influence the grade calculation of this parent.
T-MACH-105337 | Engine Laboratory 4 CR | Wagner
This item will not influence the grade calculation of this parent.
T-MACH-113488 | Lab Course Microcontrollers for Highly Automated Rail Vehicles 4 CR | Cichon
T-MACH-106707 | Workshop on Computer-based Flow Measurement Techniques 4 CR | Bauer
This item will not influence the grade calculation of this parent.
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
This item will not influence the grade calculation of this parent.
T-MACH-105343 | Lab Course Experimental Solid Mechanics 4 CR | Bohlke
This item will not influence the grade calculation of this parent.
T-MACH-108878 | Laboratory Production Metrology 4 CR | Lanza, Stamer
T-MACH-105813 | Practical Course “Tribology” 4 CR | Dienwiebel, Schneider
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,
This item will not influence the grade calculation of this parent. Furmans, Ovtcharova
T-MACH-110983 | Project Internship Aditive Manufacturing: Development and 4 CR | Zanger
Production of an Additive Component
T-MACH-106738 | ProVIL - Product Development in a Virtual Idea Laboratory 4 CR | Albers
This item will not influence the grade calculation of this parent.
T-MACH-105373 | Practical Training in Measurement of Vibrations 4 CR | Fidlin
This item will not influence the grade calculation of this parent.
T-MACH-108796 | Flow Measurement Techniques 4 CR | Kriegseis

This item will not influence the grade calculation of this parent.

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.

Prerequisites
none

Competence Goal
Students are able to:

» Model typical problems in the laboratory and use typical methods of mecanical science to inquire,

» Built experiment designs, while choosing appropriate system components and models,

* Accomplish experiments goal-oriented,
* Analyse and evaluate results of experiments.
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Content
see chosen practical training

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

Learning type
practical training, self-study
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10.14 Module: Major Field: Advanced Materials Modelling and Data Management
(SP 56) [M-MACH-105904]

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields) (Usage from 4/1/2022)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field) (Usage from 4/1/2022)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field)
(Usage from 4/1/2022)

Credits Grading scale Recurrence Duration Language Level Version

16 Grade to a tenth Each term 2 terms German 4 2
Mandatory
T-MACH-111537 | Mathematical Methods in Micro Mechanics 4 CR | Béhlke
T-MACH-111588 | Data Science and Scientific Workflows 3 CR | Gumbsch, Weygand
T-MACH-111603 | Data Science and Scientific Workflows (Project) 1 CR | Gumbsch, Weygand
Advanced Materials Modelling and Data Management (E) (Election: )
T-MACH-105459 | High Temperature Materials 4 CR | Heilmaier
T-MACH-105554 | Thin Film and Small-scale Mechanical Behavior 4 CR | Gruber, Kirchlechner,
Weygand
T-MACH-110957 | Hydrogen in Materials: from Energy Storage to Hydrogen 4 CR | Pundt
Embrittlement
T-MACH-113412 | Atomistic Simulations and Particle Dynamics 4 CR | Gumbsch, Schneider,
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.

Prerequisites
None

Competence Goal
After having finished this major field the students can

« list important concepts and models for describing material behaviour
» map different material models or concepts to different length scales
» understand concepts of data management, digital workflows and digital infrastructure

Content

The comprehensive topic of the major field is the knowledge of basic scientific methods and concepts for describing the material
behaviour of applied materials considering their microstructure.Hereby, methods of data management and digital workflows are
combined with concepts of material modelling and microstructure description within a unified approach. Together with
standardization processes synergies and increase of efficiency for cooperation of scientists can be realized.

The precise topics refer to the fields of mechanics, computational material science and material science.

Annotation
none

Workload
The work load is about 480 hours in the Master of Science program, whereof the presence time is 100 h

Learning type
Lectures, Tutorials, consultation hours
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m 10.15 Module: Major Field: Advanced Mechatronics (SP 01) [M-MACH-102598]

Responsible:
Organisation:

apl. Prof. Dr. Markus Reischl

KIT Department of Mechanical Engineering

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field (p))
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 13
Election notes
In the core area of each Major Field at least 8 ECTS have to be chosen.
Advanced Mechatronics (K) (Election: at least 8 credits)
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105335 | Measurement |l 4 CR | Stiller
Advanced Mechatronics (E) (Election: at most 9 credits)
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 llI
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen

T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-111260 | Dynamics of Electro-Mechanical Systems 5 CR | Altoé, Fidlin
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-105514 | Experimental Dynamics 5 CR | Fidlin
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
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 | Duser, Ott
T-MACH-105223 | Machine Vision 8 CR | Lauer, Stiller
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rdmer
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-101910 | Microactuators 4 CR | Kohl
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
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T-MACH-106691 | Modern Control Concepts |l 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-MACH-111249 | Optical Measuring Systems 4 CR | Sieber
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Duser, Zacharias
T-MACH-108878 | Laboratory Production Metrology 4 CR | Lanza, Stamer
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR | Asfour
T-ETIT-112860 Signals and Systems 7 CR | Kluwe, Wahls
T-MACH-105990 | Simulation of Optical Systems 4 CR | Sieber
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-105290 | Vibration Theory 5 CR | Fidlin
T-MACH-105985 | Ignition Systems 4 CR | Toedter
Advanced Mechatronics (l) (Election: at most 6 credits)
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Klemp, Stiller
T-INFO-112030 Practical Course: Smart Energy System Lab 6 CR | Waczowicz
Advanced Mechatronics (U) (Election: )
T-INFO-106257 Human-Machine-Interaction Pass 0 CR | Beigl
This item will not influence the grade calculation of this parent.

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.

Prerequisites
None

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.

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.

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.
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n 10.16 Module: Major Field: Applied Mechanics (SP 30) [M-MACH-102646]

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

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

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7

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

Applied Mechanics (K) (Election: at least 8 credits)
T-MACH-105351 | Computational Mechanics | 6 CR | Bohlke, Langhoff
T-MACH-105352 | Computational Mechanics |l 6 CR | Bohlke, Langhoff

Applied Mechanics (E) (Election: at most 1 item)
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR | Fidlin
T-MACH-112758 | experimental Characterisation of thermo-visco-elastic materials 4 CR | Bohlke, Kehrer
T-MACH-105324 | Foundations of Nonlinear Continuum Mechanics 4 CR | Kamlah
T-MACH-110378 | Mathematical Methods in Micromechanics 5 CR | Bohlke
T-MACH-105303 | Modelling of Microstructures 5 CR | August, Nestler
T-MACH-111026 | Nonlinear Continuum Mechanics 3 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 Plasticity 4 CR | Weygand
T-MACH-100532 | Scientific Computing for Engineers 4 CR | Gumbsch, Weygand

Applied Mechanics (U) (Election: )
T-MACH-111027 | Tutorial Nonlinear Continuum Mechanics 1 CR | Bohlke
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 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.

Prerequisites
None
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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

Content
See brick courses.

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

Learning type
Lectures, Tutorials, consultation hours
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m 10.17 Module: Major Field: Automation Technology (SP 04) [M-MACH-102601]

Responsible:
Organisation:

apl. Prof. Dr. Ralf Mikut
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field (p))
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 10
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Automation Technology (K) (Election: at least 8 credits)
T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
Automation Technology (E) (Election: at most 8 credits)
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen

T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105223 | Machine Vision 8 CR | Lauer, Stiller
T-MACH-105335 | Measurement 4 CR | Stiller
T-MACH-106691 | Modern Control Concepts |l 4 CR | Groell
T-MACH-106692 | Modern Control Concepts IlI 4 CR | Groell
T-MACH-111249 | Optical Measuring Systems 4 CR | Sieber
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Diser, Zacharias
T-MACH-113031 | Rapid Industrialization of Immature Products using the Example of 4 CR | Bauer
Electric Mobility
T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
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-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-110962 | Machine Tools and High-Precision Manufacturing Systems 8 CR | Fleischer
T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova
T-INFO-106270 Seminar: Energy Informatics 4 CR | Hagenmeyer
Automation Technology (P) (Election: at most 6 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller
T-MACH-108878 | Laboratory Production Metrology 4 CR | Lanza, Stamer
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Klemp, Stiller
T-INFO-112030 Practical Course: Smart Energy System Lab 6 CR | Waczowicz
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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.

Prerequisites
None

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.

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

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 5
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Cognitive Technical Systems (K) (Election: at least 8 credits)
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
Cognitive Technical Systems (E) (Election: at most 8 credits)
T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-108374 | Vehicle Ergonomics 4 CR | Ehrhardt
T-INFO-112194 Introduction to Artificial Intelligence 5 CR | Friederich, Neumann
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR | Kilger
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
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
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
Cognitive Technical Systems (P) (Election: at most 4 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller
This item will not influence the grade calculation of this parent.
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Klemp, Stiller
This item will not influence the grade calculation of this parent.

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.

Prerequisites
None
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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

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

10.19 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 (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field (p))
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 9
Mandatory
T-MACH-111550 | CO2-Neutral Combustion Engines and their Fuels | 4 CR | Koch
T-MACH-111685 | Hydrogen and reFuels - Energy Conversion in Combustion Engines 4 CR | Kubach
Combustion engines based powertrains (E1) (Election: )
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 | 5 CR | Koch, Kubach
T-MACH-113265 | Tools for HPC and Al in Engineering 4 CR | Braun
Combustion engines based powertrains (E2) (Election: )
T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines 4 CR | Gohl
T-MACH-111623 | Fuels and Lubricants for Engine Powertrains 4 CR | Kehrwald, Kubach
T-MACH-111560 | CO2-Neutral Combustion Engines and their Fuels I 5 CR | Koch
T-MACH-110817 | Development of Hybrid Drivetrains 4 CR | Koch
T-MACH-110816 | Large Diesel and Gas Engines for Ship Propulsions 4 CR | Kubach
T-MACH-105985 | Ignition Systems 4 CR | Toedter
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-100092 | Automotive Engineering | 8 CR | Gauterin, Gieller
T-MACH-102117 | Automotive Engineering | 4 CR | Gauterin, GieBller
T-MACH-105325 | Fundamentals of Combustion Il 4 CR | Bykov, Maas
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105224 | Machine Dynamics | 4 CR | Proppe
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105337 | Engine Laboratory 4 CR | Wagner
T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt
T-MACH-111578 | Sustainable Vehicle Drivetrains 4 CR | Koch, Toedter
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Duser, Zacharias
T-MACH-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,
Ziegahn
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR | Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-105531 | Tribology 8 CR | Dienwiebel, Scherge
T-MACH-111591 | Turbo Charging of Internal Combustion Engines 4 CR | Kech, Kubach
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
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Combustion engines based powertrains (P) (Election: at most 4 credits)
T-MACH-105337 | Engine Laboratory 4 CR | Wagner

This item will not influence the grade calculation of this parent.
Combustion engines based powertrains (U) (Election: )
T-MACH-109303 | Exercices - Tribology 0 CR | Dienwiebel

This item will not influence the grade calculation of this parent.

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.

Prerequisites
None

Competence Goal
After completion of SP 58 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

Content

Energy converting machines are a key issue of technical engineering. Design and working principle are subject of the core area
of SP 58. 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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m 10.20 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 (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field (p))

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 2

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

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

T-MACH-105338 | Numerical Fluid Mechanics 4 CR | Gatti, Magagnato
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105351 | Computational Mechanics | 6 CR | Bohlke, Langhoff
Computational Mechanics (E) (Election: at most 8 credits)
T-MACH-105390 | Application of Advanced Programming Languages in Mechanical 4 CR | Weygand
Engineering

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

T-MACH-105394 | Finite Volume Methods for Fluid Flow 4 CR | Gunther
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiel}|
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 |l 6 CR | Bohlke, Langhoff
T-MACH-113412 | Atomistic Simulations and Particle Dynamics 4 CR | Gumbsch, Schneider,
Weygand

Computational Mechanics (P) (Election: at most 4 credits)
T-MACH-105392 | FEM Workshop - Constitutive Laws 4 CR | Schulz, Weygand

This item will not influence the grade calculation of this parent.

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.

Prerequisites
None

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.

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

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field (p))
Specialization / Specialization: Production Technology (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 10

Election regulations
Elections in this module must be complete and require confirmation. Election is only possible until the lower bounds are

reached.
Mandatory
T-MACH-105229 | Appliance and Power Tool Design 2 CR | Matthiesen
T-MACH-110767 | Appliance and Power Tool Design Project Work 6 CR | Matthiesen
This item will not influence the grade calculation of this parent.
Development of innovative appliances and power tools (E) (Election: )
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-INFO-110819 Edge-Al in Software and Sensor Applications 4 CR | Pankratius
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105235 | Principles of Medicine for Engineers 4 CR | Pylatiuk
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-105221 | Lightweight Engineering Design 4 CR | Duser, Ott
T-MACH-105231 | Leadership and Management Development 4 CR | Albers, Matthiesen,

Ploch

Innovative Products

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 | Duser, Zacharias
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-111888 | Re:Invent - Revolutionary Business Models as the Basis for Product 4 CR | Schneider
Innovations
T-MACH-113031 | Rapid Industrialization of Immature Products using the Example of 4 CR | Bauer
Electric Mobility
T-MACH-105696 | Strategic Product Development - Identification of Potentials of 3 CR | Albers, Matthiesen,

Siebe

T-MACH-110396

Strategic Product Development - Identification of Potentials of
Innovative Products - Case Study

1CR

Albers, Matthiesen,
Siebe

This item will not influence the grade calculation of this parent.

T-MACH-111382 | Technical Acoustics 4 CR | Pantle, Walter

T-MACH-111840 | Reliability and Test Engineering 5 CR | Gwosch
Development of innovative appliances and power tools (P) (Election: at most 4 credits)

T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller

Competence Certificate

Performance review see individual partial performance.
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Prerequisites

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.

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.

Content
See brick courses.

Module grade calculation
When calculating the module grade, the partial performance T-MACH-105229 is weighted with 8 ECTS. All other partial
achievements are weighted with the specified ECTS.

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

Learning type
Lecture, exercise.

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024

Module Handbook, valid from Summer Term 2024 108



10 MODULES

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

m 10.22 Module: Major Field: Energy Converting Engines (SP 24) [M-MACH-102627]

Responsible:
Organisation:

Prof. Dr. Thomas Koch
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Credits Grading scale Recurrence Duration Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Energy Converting Engines (K) (Election: at least 8 credits)
T-MACH-111550 | CO2-Neutral Combustion Engines and their Fuels | 4 CR | Koch
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR | Pritz
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
Energy Converting Engines (E) (Election: at most 9 credits)
T-MACH-111623 | Fuels and Lubricants for Engine Powertrains 4 CR | Kehrwald, Kubach
T-MACH-111560 | CO2-Neutral Combustion Engines and their Fuels Il 5 CR | Koch
T-CIWVT-110571 | Design of a Jet Engine Combustion Chamber 6 CR | Harth
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz
T-MACH-110817 | Development of Hybrid Drivetrains 4 CR | Koch
T-MACH-105512 | Experimental Fluid Mechanics 4 CR | Kriegseis
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-110816 | Large Diesel and Gas Engines for Ship Propulsions 4 CR | Kubach
T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,
Grunwaldt, Kubach,
Lox
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-105325 | Fundamentals of Combustion Il 4 CR | Bykov, Maas
T-MACH-105338 | Numerical Fluid Mechanics 4 CR | Gatti, Magagnato
T-MACH-105337 | Engine Laboratory 4 CR | Wagner
T-MACH-111578 | Sustainable Vehicle Drivetrains 4 CR | Koch, Toedter
T-MACH-111022 | Physical Measurement Technology 4 CR | Buchenau
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR | Bernhardt, Kubach,
Pfeil, Toedter, Wagner
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-111591 | Turbo Charging of Internal Combustion Engines 4 CR | Kech, Kubach
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
T-MACH-111585 | Hydrogen and reFuels - Energy Conversion in Combustion Engines 4 CR | Kubach
T-MACH-105234 | Windpower 4 CR | Lewald
T-MACH-105784 | Vortex Dynamics 4 CR | Kriegseis, Leister
T-MACH-105985 | Ignition Systems 4 CR | Toedter

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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Prerequisites
None

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 Erganzungsféachern ausgewahlte Anwendungsfelder, sodass sie im
Anschluss in der Lage sind, Probleme aus diesem Anwendungsfeld selbststédndig 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.

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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10.23 Module: Major Field: Energy Technology for Buildings (SP 55) [M-
MACH-102648]

Responsible:  apl. Prof. Dr. Ron Dagan
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 5

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
Energy Technology for Buildings (K) (Election: at least 4 credits)
T-MACH-105560 | Technical Energy Systems for Buildings 2: System Concept | 4 CR | Schmidt
Energy Technology for Buildings (E) (Election: at most 8 credits)
T-ARCH-107406 | Energy and Indoor Climate Concepts 4 CR | Wagner
T-MACH-105408 | Energy Systems |: Renewable Energy 4 CR | Dagan
T-ETIT-100724 Photovoltaic System Design 3 CR|Grab
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105430 | Heatpumps 4 CR | Maas, Wirbser
T-MACH-105234 | Windpower 4 CR | Lewald
T-MACH-106493 | Solar Thermal Energy Systems 4 CR | Dagan
Energy Technology for Buildings (P) (Election: at most 6 credits)
T-INFO-112030 Practical Course: Smart Energy System Lab 6 CR | Waczowicz

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.

Prerequisites
None

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).

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

Responsible:
Organisation:

Prof. Dr.-Ing. Tobias Duser
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 8
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Engineering Design (K) (Election: at least 8 credits)
T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR | Duser, Ott
T-MACH-113405 | Drive System Engineering A: Automotive Systems 4 CR | Duser, Ott
T-MACH-105221 | Lightweight Engineering Design 4 CR | Duser, Oftt
Engineering Design (E) (Election: at most 8 credits)
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz,
Matthiesen
T-MACH-105311 | Design and Development of Mobile Machines 4 CR | Geimer
T-MACH-111398 | Design of Fuel Cell Systems 4 CR | HauBmann
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-108719 | Designing with numerical methods in product development 4 CR | Schnack
T-MACH-108374 | Vehicle Ergonomics 4 CR | Ehrhardt
T-MACH-102105 | Manufacturing Technology 8 CR | Schulze
T-MACH-100092 | Automotive Engineering | 8 CR | Gauterin, Giel3ler
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-111389 | Fundamentals in the Development of Commercial Vehicles 4 CR | Weber
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR | Harrer
T-MACH-105163 | Fundamentals of Automobile Development 2 CR | Harrer
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
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 | Albers, Matthiesen,
Ploch
T-MACH-105440 | Leadership and Conflict Management 4 CR | Hatzl
T-MACH-110984 | Production Technology for E-Mobility 4 CR | Fleischer
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-111888 | Re:Invent - Revolutionary Business Models as the Basis for Product 4 CR | Schneider
Innovations
T-MACH-105171 | Safety Engineering 4 CR | Kany
T-MACH-105696 | Strategic Product Development - Identification of Potentials of 3 CR | Albers, Matthiesen,
Innovative Products Siebe
T-MACH-110396 | Strategic Product Development - Identification of Potentials of 1 CR | Albers, Matthiesen,

Innovative Products - Case Study

Siebe
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This item will not influence the grade calculation of this parent.

T-MACH-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,
Ziegahn
T-MACH-111382 | Technical Acoustics 4 CR | Pantle, Walter
T-MACH-105361 | Technical Design in Product Development 4 CR | Albers, Matthiesen,
Schmid
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
T-MACH-110962 | Machine Tools and High-Precision Manufacturing Systems 8 CR | Fleischer
Engineering Design (P) (Election: at most 4 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller
This item will not influence the grade calculation of this parent.
T-MACH-111431 | Programming in CAE-Applications 4 CR | Karger
T-MACH-110960 | Project Internship Additive Manufacturing: Development and 4 CR | Zanger
Production of an Additive Component
Engineering Design (U) (Election: )
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.

Prerequisites
None

Competence Goal

The students are able to transfer their knowledge und abilities in product engineering to mechanical systems in research and

industrial practice.

Content
See brick courses.

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

Learning type
Lectures, Tutorials

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
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10.25 Module: Major Field: Engineering Thermodynamics (SP 45) [M-
MACH-102635]

Responsible:
Organisation:

Part of:

Prof. Dr. Ulrich Maas

KIT Department of Mechanical Engineering

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

General Mechanical Engineering (Major Fields)

Energy- and Environment Engineering (Major Field)

Vehicle Technology (Major Field)

Mechatronics and Microsystems Technology (Major Field)

Product Development and Engineering Design (Major Field)
Theoretical Mechanical Engineering (Major Field)

Materials and Structures for High Performance Systems (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
Grade to a tenth Each term 2 terms German/English 4 6

16

Election notes

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

Engineering Thermodynamics (K) (Election: at least 8 credits)

T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-105325 | Fundamentals of Combustion |l 4 CR | Bykov, Maas
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiel}|
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR | Cheng
Engineering Thermodynamics (E) (Election: at most 9 credits)
T-MACH-105428 | Selected Chapters of the Combustion Fundamentals 4 CR | Maas
T-MACH-111550 | CO2-Neutral Combustion Engines and their Fuels | 4 CR | Koch
T-MACH-111560 | CO2-Neutral Combustion Engines and their Fuels Il 5 CR | Koch
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-106373 | Experimental techniques in thermo- and fluid-dynamics 4 CR | Cheng
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR | Bykov
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

Combustion Processes

T-MACH-105422 | Flows with Chemical Reactions 4 CR | Class
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines I 6 CR | Bauer

T-MACH-105429

Combustion Diagnositics

4 CR | Maas, Schief3l

T-MACH-111585

Hydrogen and reFuels - Energy Conversion in Combustion Engines 4 CR | 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 individually choice.

Prerequisites
None

Competence Goal

After completion of SP 45 students are able to:

 apply the thermodynamic fundamentals of reversible and irreversible processes.
« outline the fundamentals of experimental investigations, 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. The major subject in this SP extends
the thermodynamic knowledge of the attendees in irreversible thermodynamic 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

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024 15
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m 10.26 Module: Major Field: Fluid Mechanic (SP 41) [M-MACH-102634]

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field (p))
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 10
Fluid Mechanics (K) (Election: at least 2 items as well as at least 8 credits)
T-MACH-105512 | Experimental Fluid Mechanics 4 CR | Kriegseis
T-BGU-110841 Fluid Mechanics of Turbulent Flows 6 CR | Uhlmann
T-MACH-105425 | Hydrodynamic Stability: From Order to Chaos 4 CR | Class
T-BGU-106758 Numerical Fluid Mechanics 6 CR [ Uhlmann
T-MACH-105338 | Numerical Fluid Mechanics 4 CR | Gatti, Magagnato
T-MACH-105400 | Scaling in Fluid Dynamics 4 CR | Blhler
T-MACH-105784 | Vortex Dynamics 4 CR | Kriegseis, Leister
Fluid Mechanics (E) (Election: at most 2 items)
T-MACH-112029 | Aerodynamics 4 CR
T-MACH-105437 | Aerothermodynamics 4 CR | Frohnapfel, Seiler
T-MACH-112719 | Dynamics of Unsteady Flows - Modelling and Control of Industrial 4 CR | Frohnapfel, Ohle
Processes
T-MACH-111507 | Fluid-Structure-Interaction with Python 4 CR | Mlhlhausen
T-MACH-111390 | Advanced CFD with OpenFOAM 4 CR | Samkhaniani
T-MACH-105375 | Industrial Aerodynamics 4 CR | Frohnapfel, Krober
T-MACH-105426 | Magnetohydrodynamics 4 CR | Buhler
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-113144 | Microscale Fluid Mechanics 4 CR | Marthaler
T-BGU-110842 Modeling of Turbulent Flows - RANS and LES 6 CR [ Uhlmann
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 | Grdtzbach
T-MACH-105422 | Flows with Chemical Reactions 4 CR | Class
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR | Schulenberg, Wérner
Fluid Mechanics (P) (Election: at most 4 credits)
T-MACH-110838 | Numerical Fluid Mechanics with PYTHON 4 CR | Frohnapfel
This item will not influence the grade calculation of this parent.

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.

Prerequisites
None

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.
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Content
See brick courses.

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

Learning type
Lectures, Tutorials

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024

Module Handbook, valid from Summer Term 2024 "7



10 MODULES Module: Major Field: Fundamentals of Energy Technology (SP 15) [M-MACH-102623]

10.27 Module: Major Field: Fundamentals of Energy Technology (SP 15) [M-
MACH-102623]

Responsible:
Organisation:

Prof. Dr.-Ing. Hans-J6rg Bauer

KIT Department of Mechanical Engineering
Institute of Thermal Turbomachinery

Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (mandatory)
Specialization / Specialization: Vehicle Technology (Major Field)

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

Part of:

Duration
2 terms

Recurrence
Each term

Credits Grading scale
16 Grade to a tenth

Language Level Version
German/English 4 9

Mandatory

T-MACH-105220

Fundamentals of Energy Technology

8 CR | Badea, Cheng

Fundamentals of Energy Technology (K) (Election: )

T-MACH-105525 | Introduction to Nuclear Energy 4 CR | Cheng
T-MACH-105325 | Fundamentals of Combustion Il 4 CR | Bykov, Maas
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR | Pritz
Fundamentals of Energy Technology (E) (Election: )

T-MACH-105462 | Selected Problems of Applied Reactor Physics and Exercises 4 CR | Dagan
T-MACH-111398 | Design of Fuel Cell Systems 4 CR | HauBmann
T-MACH-111623 | Fuels and Lubricants for Engine Powertrains 4 CR | Kehrwald, Kubach
T-MACH-111550 | CO2-Neutral Combustion Engines and their Fuels | 4 CR | Koch
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer

Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung
T-MACH-105408 | Energy Systems |: Renewable Energy 4 CR | Dagan
T-MACH-112755 | Energy Topology and Resilience 4 CR | Ottenburger
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 | Gatti, Magagnato
T-ETIT-101939 Photovoltaics 6 CR | Powalla
T-MACH-105537 | Physical and Chemical Principles of Nuclear Energy in View of 4 CR | Dagan

Reactor Accidents and Back-End of Nuclear Fuel Cycle
T-MACH-110984 | Production Technology for E-Mobility 4 CR | Fleischer
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 | Albers, Matthiesen,

Ziegahn
T-MACH-111382 | Technical Acoustics 4 CR | Pantle, Walter
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR | Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-105225 | Thermal Solar Energy 4 CR | Dagan
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105234 | Windpower 4 CR | Lewald
Fundamentals of Energy Technology (P) (Election: at most 6 credits)

T-MACH-105313 | CFD-Lab Using OpenFOAM 4 CR | Koch

This item will not influence the grade calculation of this parent.
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz

This item will not influence the grade calculation of this parent.
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T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser
This item will not influence the grade calculation of this parent.

T-MACH-106707 | Workshop on Computer-based Flow Measurement Techniques 4 CR | Bauer
This item will not influence the grade calculation of this parent.

T-INFO-112030 Practical Course: Smart Energy System Lab 6 CR | Waczowicz

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.

Prerequisites
None

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.

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

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 4
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Fusion Technology (K) (Election: at least 8 credits)
T-MACH-105411 | Fusion Technology A 4 CR | Perez Martin, Weiss
T-MACH-105433 | Fusion Technology B 4 CR|N.N.
Fusion Technology (E) (Election: at most 10 credits)
T-MACH-111824 | Applied Cryo-Technology 4 CR | Neumann, Weiss
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-105407 | CFD for Power Engineering 4 CR | Otic
T-MACH-112238 | Holistic Approach of Managing Power Plant Operation under 4 CR | Seidl
Uncertainty and Volatility
T-MACH-105408 | Energy Systems |: Renewable Energy 4 CR | Dagan
T-MACH-105434 | Magnet Technology of Fusion Reactors 4 CR | Weiss, Wolf
T-MACH-105426 | Magnetohydrodynamics 4 CR | Blhler
T-MACH-105456 | Ten Lectures on Turbulence 4 CR | Otic
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-108784 | Vacuum and Tritium Technology in Nuclear Fusion 4 CR | Giegerich, GroRle
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR | Schulenberg, Worner

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

Prerequisites
None

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.
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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.

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

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

Basic knowledge in fluid mechanics, material sciences and physics

Learning type
Lecture, presentation (transparencies nearly exclusivley in english) complemented by print-outs and exercises
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m 10.29 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 (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)

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

Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 8

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

Information Technology (K) (Election: at least 8 credits)

T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl

T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl

T-MACH-105317 | Digital Control 4 CR | Knoop

T-MACH-105223 | Machine Vision 8 CR | Lauer, Stiller

T-MACH-105335 | Measurement 4 CR | Stiller

Information Technology (E) (Election: at most 8 credits)
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems

T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer

T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling

T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller

T-MACH-102128 | Information Systems and Supply Chain Management 3 CR | Kilger

T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas

T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt

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

T-MACH-111821 Control of Mobile Machines 4 CR | Becker, Geimer

T-MACH-111820 | Control of Mobile Machines — Prerequisites 0 CR | Becker, Geimer

T-MACH-105185 | Control Technology 4 CR | Génnheimer

T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer

T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer

Information Technology (U) (Election: )
T-MACH-108889 | BUS-Controls - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.

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.

Prerequisites
none
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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.

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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10.30 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 (Major Fields)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 3

Mandatory

T-MACH-110771 | Logistics and Supply Chain Management 9 CR | Furmans
Information Technology of Logistic Systems (E) (Election: )

T-MACH-102128 | Information Systems and Supply Chain Management 3 CR | Kilger

T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas

T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans

T-MACH-105218 | Automotive Vision 6 CR | Lauer, 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.

Prerequisites
None

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.

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

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

Organisation: KIT Department of Mechanical Engineering

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

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms English 4 3

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

Innovation und Entrepreneurship (K) (Election: at least 8 credits)
T-WIWI-102866 Design Thinking 3 CR | Terzidis
T-WIWI-102864 Entrepreneurship 3 CR | Terzidis
T-MACH-109185 | Innovative Project 6 CR | Class, Terzidis
Innovation und Entrepreneurship (E) (Election: at most 11,5 credits)
T-WIWI-107501 Energy Market Engineering 4,5 CR | Weinhardt
T-WIWI-102865 Business Planning 3 CR | Terzidis
T-WIWI-100806 Renewable Energy-Resources, Technologies and Economics 4 CR | Jochem
T-MACH-111888 | Re:Invent - Revolutionary Business Models as the Basis for Product 4 CR | Schneider
Innovations

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.

Prerequisites
none

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.

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.

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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m 10.32 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 (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field (p))
Specialization / Specialization: Production Technology (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each winter term 1 term German 4 3
Mandatory
T-MACH-105401 | Integrated Product Development 16 CR | Albers

Competence Certificate
oral examination (60 minutes)

Prerequisites
None

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.

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 the course "Integrated Product Development" requires the simultaneous participation in the
lecture(2145156), the workshop (2145157) and the product development project (2145300).

For organizational reasons, the number of participants for the product development project is limited. Therefore, a selection
process will take place. Registration for the selection process is made by means of a registration form, which is available
annually from April to July on the homepage of the IPEK. Afterwards the selection itself will be discussed in personal interviews
with Professor Albers.

The rule here is:

» Students within the course of studies will be decided on the basis of their progress (not only with semesters), which will
be determined in a personal interview. The personal selection interviews take place in addition, in order to make the
students aware of the special project-oriented format and the time required in correlation with the ECTS points of the
course before the final registration for the course.

» With the same study progress after waiting period

« With same waiting time by lot.

» The same procedure is used for students from other courses.

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

Learning type

lecture

tutorial

product development project
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m 10.33 Module: Major Field: Lifecycle Engineering (SP 28) [M-MACH-102613]

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field (p))
Specialization / Specialization: Production Technology (Major Field (p))
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7
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 Il 4 CR | Ovtcharova
Lifecycle Engineering (E) (Election: )
T-MACH-109933 | Business Administration for Engineers and IT Professionals 4 CR | Sebregondi
T-MACH-113669 | Hot Research Topics in Al for Engineering Applications 4 CR | Meyer
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-105312 | CATIA Advanced 4 CR | Ovtcharova
T-MACH-111298 | Digital Transformation of Industrial Companies 4 CR | Deml
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-102209 | Information Engineering 3 CR | Meyer, Ovtcharova
T-MACH-106743 | loT Platform for Engineering 4 CR | Ovtcharova
T-MACH-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Kéarger, Liebig
and Practice
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MACH-102181 | PLM for Product Development in Mechatronics 4 CR | Eigner
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105171 | Safety Engineering 4 CR | Kany
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-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,

Ziegahn

T-MACH-106740 | Virtual Engineering Lab 4 CR | Ovtcharova
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-112121 | Seminar Application of Atrtificial Intelligence in Production 4 CR | Fleischer
Lifecycle Engineering, Practical Lab (Election: at most 1 item)

T-MACH-102187 | CAD-NX Training Course 2 CR | Ovtcharova

Competence Certificate
Written examination in "Virtual Engineering I" and written examination in "Virtual Engineering II" with a duration of 90 minutes

each.

Depending on the selected courses in the elective area, further performance assessments take place as "written examination”,

"oral examination",
performance".

Prerequisites
None
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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.

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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m 10.34 Module: Major Field: Lightweight Construction (SP 25) [M-MACH-102628]

Responsible:
Organisation:

Prof. Dr.-Ing. Frank Henning

KIT Department of Mechanical Engineering

Lightweight Design
Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 8

Election notes

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

Mandatory

T-MACH-105535

Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR | Henning
Products, Manufacturing Technologies

Lightweight Construction (K) (Election: at least 4 credits)

T-MACH-105237

Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning

T-MACH-105970

Structural Analysis of Composite Laminates 4 CR | Karger

Lightweight Construction (E) (Election: )

T-MACH-105971

Composite Structure

Simulation of the Process Chain of Continuously Fiber Reinforced 4 CR | Karger

T-MACH-110954

Theory and Practice

Lightweight Constructions with Fiber-Reinforced-Polymers — 4 CR | Karger, Liebig

T-MACH-113367

manufacturing processes

Modeling of polymer and suspension flows for industrial 4 CR | Karger, Wittemann

T-MACH-105221 Lightweight Engineering Design 4 CR | Duser, Ott
T-MACH-105211 Materials of Lightweight Construction 4 CR | Liebig
T-MACH-102137 Polymer Engineering | 4 CR | Liebig
T-MACH-110937 Materials Recycling and Sustainability 4 CR | Liebig
T-MACH-108844 Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-105212 CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-105320 Introduction to the Finite Element Method 3 CR | Bohlke, Langhoff
T-MACH-110330 Tutorial Introduction to the Finite Element Method 1 CR | Bohlke, Langhoff
T-MACH-110377 Continuum Mechanics of Solids and Fluids 3 CR | Bohlke, Frohnapfel
T-MACH-110333 Tutorial Continuum Mechanics of Solids and Fluids 1 CR | Bohlke, Frohnapfel
T-MACH-105330 Design with Plastics 4 CR | Liedel
T-MACH-113698 Beyond Conventional Materials - Metamaterials & Architected 4 CR | Bauer

Structures
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-CHEMBIO-100294 | Polymers 6 CR
T-MACH-105151 Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung

T-MACH-105157 Foundry Technology 4 CR | Glnther, Klan
T-MACH-108878 Laboratory Production Metrology 4 CR | Lanza, Stamer
T-MACH-110318 Product- and Production-Concepts for Modern Automobiles 4 CR | Kienzle, Steegmdiller
T-MACH-110960 Project Internship Additive Manufacturing: Development and 4 CR | Zanger

Production of an Additive Component
T-MACH-108721 Designing with Composites 4 CR | Schnack
T-MACH-108717 Mechanics of Laminated Composites 4 CR | Schnack
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T-MACH-105164 Laser in Automotive Engineering 4 CR | Schneider

T-MACH-112763 Laser Material Processing 4 CR | Schneider
Lightweight Construction (P) (Election: at most 4 credits)

T-MACH-111431 | Programming in CAE-Applications 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.

Prerequisites
None

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.

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.
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Recommendation
The following courses are recommended in the election block for:

1. Focus on methods and simulation
o T-MACH-105970 Structural Analysis of Composite Laminates

o T-MACH-105971 Simulation of the process chain of continuously fiber reinforced
composite structure

o T-MACH-110954 Lightweight constructions with fiber-reinforced-polymers —
theory and practice

o T-MACH-105221 Lightweight Engineering Design

2. Focus on materials science
o T-MACH-105211 Materials of Lightweight Construction

o T-MACH-102137 Polymer Engineering |

o T-MACH-110954 Lightweight constructions with fiber-reinforced-polymers —
theory and practice

o T-MACH-110937 Materials Recycling and Sustainability (as of WS 20/21)

3. Focus on production science
o T-MACH-108844 Automated Manufacturing Systems

o T-MACH-110954 Lightweight constructions with fiber-reinforced-polymers —
theory and practice

The following major fields are recommended in combination with SP 25 "Lightweight Construction" for:

1. Focus on methods and simulation
o SP 30 Applied Mechanics (Bbhlke)

o SP 56 Advanced Materials Modelling (Bohlke)
o SP 41 Fluid Mechanic (Frohnapfel)

2. Focus on materials science
o SP 36 Polymer Engineering (Elsner)
o SP 26 Materials Science and Engineering (Heilmaier)

3. Focus on production science
o SP 39 Production Technology (Schulze)

Learning type
Lectures, Tutorials
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10.35 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 (Major Fields)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field (p))

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7
Mandatory
T-MACH-110771 | Logistics and Supply Chain Management 9 CR | Furmans
Logistics and Material Flow Theory (E) (Election: )
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung
T-MACH-111003 | Global Logistics 4 CR | Furmans
T-MACH-110991 | Global Production 4 CR | Lanza
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR | Kilger
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,
Furmans, Ovtcharova
T-MACH-113031 | Rapid Industrialization of Immature Products using the Example of 4 CR | Bauer
Electric Mobility
T-MACH-105171 | Safety Engineering 4 CR | Kany

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.

Prerequisites
None

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.

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.
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Learning type
Lectures and practices; self-study
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10.36 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 (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field (p))

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7
Mandatory
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105519 | Human Factors Engineering |l 4 CR | Deml
Man - Technology - Organisation (E) (Election: at most 8 credits)
T-MACH-105830 | Human Factors Engineering lll: Empirical Research Methods 4 CR | Deml
T-MACH-111298 | Digital Transformation of Industrial Companies 4 CR | Deml
T-MACH-108374 | Vehicle Ergonomics 4 CR | Ehrhardt
T-MACH-106374 | Human-oriented Productivity Management: Personnel Management 4 CR | Stock
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105231 | Leadership and Management Development 4 CR | Albers, Matthiesen,
Ploch
T-MACH-113710 | Lean Production, Principles and Improvement Tools 4 CR | Deml
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-111888 | Re:Invent - Revolutionary Business Models as the Basis for Product 4 CR | Schneider
Innovations
T-MACH-113031 | Rapid Industrialization of Immature Products using the Example of 4 CR | Bauer
Electric Mobility
T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105171 | Safety Engineering 4 CR | Kany
T-MACH-105361 | Technical Design in Product Development 4 CR | Albers, Matthiesen,
Schmid

Competence Certificate
See chosen brick course

Prerequisites
None

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.

Content
See chosen 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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10.37 Module: Major Field: Materials Science and Engineering (SP 26) [M-
MACH-102611]

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field (p))
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 12
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Compulsory Elective Subjects (Election: 1 item)
T-MACH-110818 | Plasticity of Metals and Intermetallics 8 CR | Heilmaier, Kauffmann
T-MACH-105301 | Materials Science and Engineering Il 8 CR | Heilmaier
Materials Science and Engineering (E) (Election: at most 10 credits)
T-MACH-113412 | Atomistic Simulations and Particle Dynamics 4 CR | Gumbsch, Schneider,
Weygand
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-112158 | Thin Films — Preparation, Structure, Thermodynamics 4 CR | Wagner
T-MACH-105984 | Fatigue of Welded Components and Structures 3 CR | Farajian
T-MACH-107667 | Solid State Reactions and Kinetics of Phase 4 CR | Franke, Seifert
T-MACH-105157 | Foundry Technology 4 CR | Glnther, Klan
T-MACH-102111 Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
T-MACH-113598 | High Temperature Corrosion 4 CR | Gorr
T-MACH-105459 | High Temperature Materials 4 CR | Heilmaier
T-MACH-112159 | Hydrogen in Materials — Exercises and Lab Course 4 CR | Wagner
T-MACH-110923 | Hydrogen in Materials: from Energy Storage to Hydrogen 4 CR | Pundt
Embrittlement
T-MACH-100287 | Introduction to Ceramics 6 CR | Schell
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-112763 | Laser Material Processing 4 CR | Schneider
T-MACH-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Karger, Liebig
and Practice
T-MACH-111826 | Non-ferros metals and alloys 4 CR | Gorr, Heilmaier
T-MACH-110378 | Mathematical Methods in Micromechanics 5 CR | Béhlke
T-MACH-108717 | Mechanics of Laminated Composites 4 CR | Schnack
T-MACH-105333 | Mechanics and Strength of Polymers 4 CR | von Bernstorff
T-MACH-105303 | Modelling of Microstructures 5 CR | August, Nestler
T-MACH-111026 | Nonlinear Continuum Mechanics 3 CR | Bohlke
T-MACH-111391 Phase Transformations in Materials 4 CR | Heilmaier, Kauffmann
T-MACH-105516 | Multi-Scale Plasticity 4 CR | Greiner, Schulz
T-MACH-102137 | Polymer Engineering | 4 CR | Liebig
T-MACH-111431 | Programming in CAE-Applications 4 CR | Karger
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T-MACH-110960 | Project Internship Additive Manufacturing: Development and 4 CR | Zanger
Production of an Additive Component
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Schell
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-105170 | Welding Technology 4 CR | Farajian
T-MACH-112106 | Fatigue of Materials 4 CR | Guth
T-MACH-105970 | Structural Analysis of Composite Laminates 4 CR | Karger
T-MACH-105362 | Technology of Steel Components 4 CR | Schulze
T-MACH-107670 | Fundamentals in Materials Thermodynamics and Heterogeneous 4 CR | Franke, Seifert
Equilibria
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-112942 | Hydrogen in Materials — Exercises and Lab Course 4 CR | Wagner
T-MACH-110957 | Hydrogen in Materials: from Energy Storage to Hydrogen 4 CR | Pundt
Embrittlement
T-MACH-107684 | Materials Characterization 4 CR | Gibmeier, Schneider
T-MACH-105211 | Materials of Lightweight Construction 4 CR | Liebig
T-MACH-110165 | Materials in Additive Manufacturing 4 CR | Dietrich, Schulze
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticity 4 CR | Weygand
T-MACH-110937 | Materials Recycling and Sustainability 4 CR | Liebig
Materials Science and Engineering (P) (Election: at most 4 credits)
T-MACH-105651 | Biomechanics: Design in Nature and Inspired by Nature 4 CR | Mattheck
This item will not influence the grade calculation of this parent.
T-MACH-105447 | Metallographic Lab Class 4 CR | Heilmaier, Kauffmann
This item will not influence the grade calculation of this parent.
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
This item will not influence the grade calculation of this parent.
Materials Science and Engineering (U) (Election: at most 1 item)
T-MACH-111027 | Tutorial Nonlinear Continuum Mechanics 1 CR | Bohlke
T-MACH-107632 | Exercises for Solid State Reactions and Kinetics of Phase 2 CR | Franke, Seifert
Transformations
This item will not influence the grade calculation of this parent.
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 CR | Bohlke
T-MACH-107685 | Exercises for Materials Characterization 2 CR | Gibmeier, Schneider
This item will not influence the grade calculation of this parent.

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.

Prerequisites
None

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.

Content

The comprehensive topic of the major field are the thermodynamical and kinetic basics of materials science that the students
acquire within the compulsory parts (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 the compulsory
parts, at least 8 credits are to be chosen. Within the supplementary area, the students can select from a broad variation of
courses.

Workload
The work load is about 480 hours in the Master of Science program, whereof the presence time is 82 h.
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Learning type
WIthin the compulsory parts 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 10.38 Module: Major Field: Mechatronics (SP 31) [M-MACH-102614]

Responsible:
Organisation:

Prof. Dr. Veit Hagenmeyer
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field (p))
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 13
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Mechatronics (K) (Election: at least 8 credits)
T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
Mechatronics (E) (Election: at most 9 credits)
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-111260 | Dynamics of Electro-Mechanical Systems 5 CR | Altoé, Fidlin
T-MACH-105514 | Experimental Dynamics 5 CR | Fidlin
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Doppelbauer
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-108957 | Mathematical Fundamentals of Numerical Mechanics 4 CR | Schnack
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rdmer
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-INFO-101266 Human-Machine-Interaction 6 CR | Beigl
T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-MACH-105335 | Measurement |l 4 CR | Stiller
T-MACH-105557 | Microenergy Technologies 4 CR | Kohl
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-111249 | Optical Measuring Systems 4 CR | Sieber
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Diser, Zacharias
T-MACH-111888 | Re:Invent - Revolutionary Business Models as the Basis for Product 4 CR | Schneider
Innovations
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T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105990 | Simulation of Optical Systems 4 CR | Sieber
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
T-MACH-111821 Control of Mobile Machines 4 CR | Becker, Geimer
T-MACH-111820 | Control of Mobile Machines — Prerequisites 0 CR | Becker, Geimer
T-MACH-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,
Ziegahn
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-105290 | Vibration Theory 5 CR | Fidlin
Mechatronics (U) (Election: )
T-MACH-108889 | BUS-Controls - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.
T-INFO-106257 Human-Machine-Interaction Pass 0 CR | Beigl
This item will not influence the grade calculation of this parent.
Mechatronics (P) (Election: at most 6 credits)
T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller
T-MACH-108878 | Laboratory Production Metrology 4 CR | Lanza, Stamer
T-INFO-112030 Practical Course: Smart Energy System Lab 6 CR | Waczowicz
T-MACH-105373 | Practical Training in Measurement of Vibrations 4 CR | Fidlin
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.

Prerequisites
none

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.

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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m 10.39 Module: Major Field: Medical Technology (SP 32) [M-MACH-102615]

Responsible:
Organisation:

apl. Prof. Dr. Christian Pylatiuk
KIT Department of Mechanical Engineering

Transfer, Signal Processing, Neurophysiology and Therapy

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 8
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Medical Technology (K) (Election: at least 8 credits)
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 | Meisenbacher, Mikut,
Reischl
T-MACH-105694 Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,
Reischl
T-MACH-100535 Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105235 Principles of Medicine for Engineers 4 CR | Pylatiuk
T-ETIT-113607 Medical Measurement Technology 6 CR | Nahm
Medical Technology (E) (Election: at most 8 credits)
T-GEISTSOZ-103287 | Anatomy/Sports Medicine | 3 CR| Sell
T-GEISTS0Z-111188 | Anatomy/Sports Medicine I 3 CR| Sell
T-ETIT-101956 Bioelectric Signals 3 CR | Loewe
T-MACH-111807 Introduction to Bionics 4 CR | Holscher
T-MACH-105228 Organ Support Systems 4 CR | Pylatiuk
T-INFO-101262 Human Brain and Central Nervous System: Anatomy, Information 3 CR | Asfour, Spetzger

T-MACH-112882 Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice

T-MACH-113698 Beyond Conventional Materials - Metamaterials & Architected 4 CR | Bauer
Structures

T-MACH-105221 Lightweight Engineering Design 4 CR | Duser, Oft

T-ETIT-112147 Measurement Technology 5 CR | Heizmann

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

T-ETIT-113625 Medical Imaging Technology 6 CR | Spadea

T-MACH-111249 Optical Measuring Systems 4 CR | Sieber

T-MACH-105442 Intellectual Property Rights and Strategies in Industrial 4 CR | Duser, Zacharias
Companies

T-GEISTSO0Z-103290 | Physiology/Sports Medicine |l 3 CR|Bub

T-MACH-102164 Practical Training in Basics of Microsystem Technology 4 CR | Last

T-MACH-110960 Project Internship Additive Manufacturing: Development and 4 CR | Zanger
Production of an Additive Component

T-INFO-108014 Robotics | - Introduction to Robotics 6 CR | Asfour

T-MACH-105990 Simulation of Optical Systems 4 CR | Sieber

T-INFO-105723 Robotics Il - Humanoid Robotics 3 CR | Asfour
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T-INFO-101352 Robotics Ill - Sensors in Robotics 3 CR | Asfour
T-MACH-105555 System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach

Competence Certificate

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

Prerequisites
None

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.

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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10.40 Module: Major Field: Microactuators and Microsensors (SP 54) [M-
MACH-102647]

Responsible:
Organisation:

Prof. Dr. Manfred Kohl

KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 3
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Microactuators and Microsensors (K) (Election: at least 8 credits)
T-MACH-101910 | Microactuators 4 CR | Kohl
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
Microactuators and Microsensors (E) (Election: 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-111260 | Dynamics of Electro-Mechanical Systems 5 CR | Altoé, Fidlin
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-105782 | Micro Magnetic Resonannce 4 CR | Korvink, MacKinnon
T-MACH-105303 | Modelling of Microstructures 5 CR | August, Nestler
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR | Asfour
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-111814 | Introduction to Nanotechnology 4 CR | Hoélscher

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.

Prerequisites
none

Competence Goal
The Students achieved the following competence goals:

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
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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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Responsible:
Organisation:

Module: Major Field: Microsystem Technology (SP 33) [M-MACH-102616]

Prof. Dr. Jan Gerrit Korvink
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field (p))
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 2
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Mandatory
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 4 CR | Jouda, Korvink
Microsystem Technology (E) (Election: 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-111807 | Introduction to Bionics 4 CR | Holscher
T-MACH-111814 | Introduction to Nanotechnology 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-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Diser, 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-113827 | Quantum Machines | 4 CR|Utz
T-MACH-113826 | Quantum Machines I 4 CR | Utz
T-MACH-109122 | X-ray Optics 4 CR | Last
Microsystem Technology (P) (Election: at most 4 credits)
T-MACH-108407 | NMR Micro Probe Hardware Conception and Construction 4 CR | Korvink
This item will not influence the grade calculation of this parent.
T-MACH-105556 | Practical Course Polymers in MEMS 2 CR | Rapp, Worgull
This item will not influence the grade calculation of this parent.
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 4 CR | Last

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024
Module Handbook, valid from Summer Term 2024

145



10 MODULES Module: Major Field: Microsystem Technology (SP 33) [M-MACH-102616]

T-MACH-105782 | Micro Magnetic Resonannce 4 CR | Korvink, MacKinnon

This item will not influence the grade calculation of this parent.

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.

Prerequisites
none

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.

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 10.42 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 (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field (p))
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 4
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
Mobile Machines (E) (Election: )
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer
T-MACH-105311 | Design and Development of Mobile Machines 4 CR | Geimer
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung
T-MACH-108374 | Vehicle Ergonomics 4 CR | Ehrhardt
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-111389 | Fundamentals in the Development of Commercial Vehicles 4 CR | Weber
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer
T-MACH-111821 | Control of Mobile Machines 4 CR | Becker, Geimer
T-MACH-105423 | Tractors 4 CR | Geimer, Kremmer
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
Mobile Machines (U) (Election: )
T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.
T-MACH-108887 | Design and Development of Mobile Machines - Advance 0 CR | Geimer, Siebert
This item will not influence the grade calculation of this parent.
T-MACH-111820 | Control of Mobile Machines — Prerequisites 0 CR | Becker, 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.

Prerequisites
None

Competence Goal
The student

« knows and understands the basic structure of the machines,
» masters the basic skills to develop the selected machines
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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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10.43 Module: Major Field: Modeling and Simulation in Dynamics (SP 61) [M-
MACH-104434]

Responsible:  Prof. Dr.-Ing. Alexander Fidlin
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)

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

Specialization / Specialization: Theoretical Mechanical Engineering (Major Field (p))

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 5

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

Modeling and Simulation in Dynamics (K) (Election: at least 8 credits)

T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | R6mer
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR | Fidlin
T-MACH-105290 | Vibration Theory 5 CR | Fidlin

Modeling and Simulation in Dynamics (E) (Election: at most 9 credits)
T-MACH-111260 | Dynamics of Electro-Mechanical Systems 5 CR | Altoé, Fidlin
T-MACH-105514 | Experimental Dynamics 5 CR | Fidlin
T-MACH-110834 | Contact Mechanics for Dynamic Systems 4 CR | Rémer
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rdmer
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer
T-MACH-113412 | Atomistic Simulations and Particle Dynamics 4 CR | Gumbsch, Schneider,

Weygand

Modeling and Simulation in Dynamics (E) (Election: )

T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.

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.

Prerequisites
none

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.

Content

This module deals with procedure, methods and applications for mechanical dynamical systems. Subjects are different methods
to describe kinematics of multibody systems and to derive the equations of motion for such systems. Solutions of the equations
of motion are obtained analytically by mathematical methods or approximately by numerical integration. Applications range from
industrial systems like machines and cars down to atomistic simulation.
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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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10.44 Module: Major Field: Modeling and Simulation in Energy- and Fluid
Engineering (SP 27) [M-MACH-102612]

Responsible: Prof. Dr. Ulrich Maas
Organisation:  KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)

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

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 4

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

Modeling and Simulation in Energy- and Fluid Engineering (K) (Election: 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 | Gatti, Magagnato
Modeling and Simulation in Energy- and Fluid Engineering (E) (Election: at most 8 credits)
T-MACH-105407 | CFD for Power Engineering 4 CR | Otic
T-MACH-105313 | CFD-Lab Using OpenFOAM 4 CR | Koch
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR | Bykov
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
Combustion 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.

Prerequisites
None

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.

Content
See brick courses.

Workload
The work load is about 480 hours, corresponding to 16 credit points.
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Learning type
Lectures, Tutorials
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m 10.45 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 (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 2
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Nuclear Energy (K) (Election: 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
Nuclear Energy (E) (Election: at most 8 credits)
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-105407 | CFD for Power Engineering 4 CR | Otic
T-MACH-105530 | Fundamentals of Reactor Safety for the Operation and Dismantling of 4 CR | Sanchez-Espinoza
Nuclear Power Pants
T-MACH-105550 | Energy Systems Il: 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, Wérner
T-MACH-110331 | Nuclear Fusion Technology 4 CR | Badea
T-MACH-110332 | Nuclear Power and Reactor Technology 4 CR | Badea

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.

Prerequisites
None

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.

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

Responsible:  Dr.-Ing. Wilfried Liebig
Organisation:  KIT Department of Mechanical Engineering

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

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 3

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

Polymer Engineering (K) (Election: at least 8 credits)

T-MACH-102137 | Polymer Engineering | 4 CR | Liebig
T-MACH-102138 | Polymer Engineering Il 4 CR | Liebig
Polymer Engineering (E) (Election: 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-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Karger, Liebig
and Practice

T-MACH-105333 | Mechanics and Strength of Polymers 4 CR | von Bernstorff

T-MACH-113367 | Modeling of polymer and suspension flows for industrial 4 CR | Karger, Wittemann
manufacturing processes

T-MACH-111431 | Programming in CAE-Applications 4 CR | Karger

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-110937 | Materials Recycling and Sustainability 4 CR | Liebig

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.

Prerequisites
None

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.
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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

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024

Module Handbook, valid from Summer Term 2024 155



10 MODULES

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

m 10.47 Module: Major Field: Power Plant Technology (SP 23) [M-MACH-102610]

Responsible:
Organisation:

Prof. Dr.-Ing. Hans-Jorg Bauer

KIT Department of Mechanical Engineering
Institute of Thermal Turbomachinery

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 9
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Power Plant Technology (K) (Election: at least 8 credits)
T-MACH-105410 | Coal Fired Power Plants 4 CR | Schulenberg
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Banuti, Schulenberg
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR | Pritz
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines I 6 CR | Bauer
Power Plant Technology (E) (Election: )
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-113359 | Boosting the Modern Energy Landscape via Turbo Machines & 4 CR | Bauer
Machine Learning
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-105525 | Introduction to Nuclear Energy 4 CR | Cheng
T-MACH-105411 | Fusion Technology A 4 CR | Perez Martin, Weiss
T-MACH-105213 | Fundamentals of Combustion | 4 CR | Maas
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-105404 | Innovative Nuclear Systems 4 CR | Cheng
T-MACH-105338 | Numerical Fluid Mechanics 4 CR | Gatti, Magagnato
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Diser, Zacharias
T-MACH-112106 | Fatigue of Materials 4 CR | Guth
T-MACH-105445 | Simulator Exercises Combined Cycle Power Plants 2 CR | Banuti, Schulenberg
T-MACH-111382 | Technical Acoustics 4 CR | Pantle, Walter
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-113145 | Thermodynamics of the energy transition 4 CR | Banuti
T-MACH-105416 | Hydrogen Technologies 4 CR | Jedicke, Jordan
T-MACH-105234 | Windpower 4 CR | Lewald
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR | Schulenberg, Worner
T-MACH-113362 | Heat Transfer and Cooling at Thermally Highly Loaded Components 4 CR | Bauer, Schulz
T-MACH-106493 | Solar Thermal Energy Systems 4 CR | Dagan
Power Plant Technology (P) (Election: )
T-MACH-105313 | CFD-Lab Using OpenFOAM 4 CR | Koch
T-MACH-105515 | Introduction to Numerical Fluid Dynamics 4 CR | Pritz
This item will not influence the grade calculation of this parent.
T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser
This item will not influence the grade calculation of this parent.
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T-MACH-106707 | Workshop on Computer-based Flow Measurement Techniques 4 CR | Bauer

This item will not influence the grade calculation of this parent.

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.

Prerequisites

None

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.

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

Responsible:
Organisation:

Prof. Dr.-Ing. Tobias Duser
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 5
Election notes
In the core area of each Major Field at least 8 ECTS have to be chosen.
Powertrain Systems (K) (Election: at least 8 credits)
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer
T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR | Duser, Oftt
T-MACH-113405 | Drive System Engineering A: Automotive Systems 4 CR | Duser, Oft
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR | Fidlin
Powertrain Systems (E) (Election: at most 8 credits)
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz,

Matthiesen

T-MACH-110958

Design and Optimization of Conventional and Electrified Automotive 4 CR

Transmissions

Albers, Faust

T-MACH-111398 | Design of Fuel Cell Systems 4 CR | HauBmann
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Rémer
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Doppelbauer
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers

Corporate Practice
T-MACH-105231 | Leadership and Management Development 4 CR | Albers, Matthiesen,

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 | Diser, Zacharias
T-MACH-110984 | Production Technology for E-Mobility 4 CR | Fleischer
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-105696 | Strategic Product Development - Identification of Potentials of 3 CR | Albers, Matthiesen,

Innovative Products Siebe
T-MACH-110396 | Strategic Product Development - Identification of Potentials of 1 CR | Albers, Matthiesen,

Innovative Products - Case Study Siebe
T-MACH-111821 Control of Mobile Machines 4 CR | Becker, Geimer
T-MACH-111820 | Control of Mobile Machines — Prerequisites 0 CR | Becker, Geimer
T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,

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
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
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Powertrain Systems (U) (Election: )
T-MACH-109303 | Exercices - Tribology 0 CR | Dienwiebel

This item will not influence the grade calculation of this parent.

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.

Prerequisites
none

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

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

Responsible:
Organisation:

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field (p))
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 10
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Production Technology (K) (Election: at least 8 credits)
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-102105 | Manufacturing Technology 8 CR | Schulze
T-MACH-110337 | Global Production and Logistics 8 CR | Furmans, Lanza
T-MACH-108849 | Integrated Production Planning in the Age of Industry 4.0 8 CR | Lanza
T-MACH-110962 | Machine Tools and High-Precision Manufacturing Systems 8 CR | Fleischer
Production Technology (E) (Election: )
T-MACH-113647 | Digitalization from Product Concept to Production 4 CR | Wawerla
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 | Kramer, Schénung
T-MACH-105157 | Foundry Technology 4 CR | Glnther, Klan
T-MACH-111003 | Global Logistics 4 CR | Furmans
T-MACH-110991 | Global Production 4 CR | Lanza
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics Il 6 CR | Furmans
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-110334 | International Production Engineering A 4 CR | Fleischer
T-MACH-110335 | International Production Engineering B 4 CR | Fleischer
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-105231 | Leadership and Management Development 4 CR | Albers, Matthiesen,
Ploch
T-MACH-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Karger, Liebig
and Practice
T-MACH-105783 | Learning Factory “Global Production® 6 CR | Lanza
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Diser, Zacharias
T-MACH-110318 | Product- and Production-Concepts for Modern Automobiles 4 CR | Kienzle, Steegmiiller
T-MACH-110984 | Production Technology for E-Mobility 4 CR | Fleischer
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105441 | Development of Qil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-113031 | Rapid Industrialization of Immature Products using the Example of 4 CR | Bauer
Electric Mobility
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T-MACH-105170 | Welding Technology 4 CR | Farajian
T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-108737 | Seminar Data-Mining in Production 3 CR|Lanza
T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-113372 | Strategic Decision-Making in Global Production Network Design: A 4 CR | Benfer, Lanza
Seminar on Optimization and Simulation
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
T-MACH-110937 | Materials Recycling and Sustainability 4 CR | Liebig
Production Technology (P) (Election: at most 4 credits)
T-MACH-102099 | Experimental Lab Class in Welding Technology, in Groups 4 CR | Dietrich
This item will not influence the grade calculation of this parent.
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
This item will not influence the grade calculation of this parent.
T-MACH-108878 | Laboratory Production Metrology 4 CR | Lanza, Stamer
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,
This item will not influence the grade calculation of this parent. Furmans, Ovtcharova
T-MACH-110960 | Project Internship Additive Manufacturing: Development and 4 CR | Zanger
Production of an Additive Component

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.

Prerequisites
None

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 justifyi
» are able to de

ng their selection.
scribe 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.

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
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m 10.50 Module: Major Field: Rail System Technology (SP 50) [M-MACH-102641]

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field (p))
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 5

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 | Cichon
T-MACH-105353 | Rail Vehicle Technology 4 CR | Cichon
Rail System Technology (E) (Election: at most 10 credits)
T-MACH-105540 | Railways in the Transportation Market 4 CR | Cichon
T-MACH-113016 | Digitization in the Railway System 4 CR | Cichon
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-MACH-113069 | Vehicle Systems for Urban Mobility 4 CR | Cichon
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR | Henning
Products, Manufacturing Technologies
T-MACH-113068 | Innovation and Project Management in Rail Vehicle Engineering 4 CR | Cichon
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-108692 | Seminar for Rail System Technology 3 CR | Cichon

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.

Prerequisites
None
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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.

Content

1.

Railway System: railway as system, subsystems and interdependencies, definitions, laws, rules, railway and
environment, economic impact

2. Operation: Transportation, public transport, regional transport, long-distance transport, freight service, scheduling
3. Infrastructure: rail facilities, track alignment, railway stations, clearance diagram
4. Wheel-rail-contact: carrying of vehicle mass, adhesion, wheel guidance, current return
5. Vehicle dynamics: tractive and brake effort, driving resistance, inertial force, load cycles
6. 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, comparison electric traction and diesel traction, dc and ac networks,
system pantograph and contact wire, filling stations
8. Vehicle system technology: structure and main systems of rail vehicles
9. Car body: functions, requirements, design principles, crash elements, coupling, doors and windows
10. Bogies: forces, running gears, bogies, Jakobs-bogies, active components, connection to car body, wheel arrangement
11. Drives: priciples, electric drives (main components, asynchronous traction motor, inverter, with DC supply, with AC
supply, without line supply, multisystem vehicles, dual mode vehicles, hybrid vehicles), non-electric drives
12. Brakes: basics, principles (wheel brakes, rail brakes, blending), brake control (requirements and operation modes,
pneumatic brake, electropneumatic brake, emergency brake, parking brake)
13. Train control management system: definition of TCMS, bus systems, components, network architectures, examples,
future trends
14. Vehicle concepts: trams, metros, regional trains, intercity trains, high speed trains, double deck vehicles, locomotives,
freight wagons
15. Further contents in supplementary lectures
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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Module: Major Field: Reliability in Mechanical Engineering (SP 49) [M-MACH-102602]

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

Responsible:
Organisation:

Prof. Dr. Peter Gumbsch
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field (p))
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7
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
Reliability in Mechanical Engineering (E) (Election: )
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-MACH-105516 | Multi-Scale Plasticity 4 CR | Greiner, Schulz
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticity 4 CR | Weygand
T-MACH-100532 | Scientific Computing for Engineers 4 CR | Gumbsch, Weygand
T-MACH-110378 | Mathematical Methods in Micromechanics 5 CR | Bohlke
T-MACH-105971 | Simulation of the Process Chain of Continuously Fiber Reinforced 4 CR | Karger
Composite Structure
T-MACH-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Kéarger, Liebig
and Practice
T-MACH-105970 | Structural Analysis of Composite Laminates 4 CR | Karger
T-MACH-112106 | Fatigue of Materials 4 CR | Guth
T-MACH-113742 | Particle Dynamics and Atomistic Simulation 4 CR | Gumbsch, Schneider,
Weygand
Reliability in Mechanical Engineering (P) (Election: at most 4 credits)
T-MACH-105392 | FEM Workshop - Constitutive Laws 4 CR | Schulz, Weygand
This item will not influence the grade calculation of this parent.
T-MACH-105417 | Finite Element Workshop 4 CR | Mattheck, Weygand
This item will not influence the grade calculation of this parent.
Reliability in Mechanical Engineering (U) (Election: )
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 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.

Prerequisites
None
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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 competence goals depend on which further lectures are selected and are explicitly described there.

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.

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.

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).

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

Recommendation
preliminary knowlegde in mathematics, mechanics and materials science

Learning type
Lectures, Tutorials, Lab Courses and Seminars.
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m 10.52 Module: Major Field: Robotics (SP 40) [M-MACH-102633]

Responsible:
Organisation:

apl. Prof. Dr. Ralf Mikut
KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field (p))
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 7
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Robotics (K) (Election: at least 8 credits)
T-MACH-105314 | Computational Intelligence 4 CR | Meisenbacher, Mikut,
Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,

Reischl

T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-100535 | Introduction into Mechatronics 6 CR | Orth, Reischl
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR | Asfour
T-INFO-105723 Robotics Il - Humanoid Robotics 3 CR | Asfour
Robotics (E) (Election: at most 8 credits)
T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR | Duser, Oft
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-INFO-101351 Biologically Inspired Robots 3 CR|Roénnau
T-MACH-105317 | Digital Control 4 CR | Knoop
T-INFO-105142 Humanoid Robots - Practical Course 3 CR | Asfour
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-MACH-105221 | Lightweight Engineering Design 4 CR | Duser, Ott
T-MACH-112115 | Artificial Intelligence in Production 4 CR | Fleischer
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 | Baumann, Furmans
T-MACH-105335 | Measurement I 4 CR | Stiller
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-111249 | Optical Measuring Systems 4 CR | Sieber
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Duser, Zacharias
T-INFO-109931 Robotics Ill - Sensors and Perception in Robotics 3 CR | Asfour
T-MACH-112121 | Seminar Application of Artificial Intelligence in Production 4 CR | Fleischer
T-MACH-105990 | Simulation of Optical Systems 4 CR | Sieber
T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-105358 | Sustainable Product Engineering 4 CR | Albers, Matthiesen,
Ziegahn
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova
T-MACH-113838 | Biologically Inspired Robots 3 CR | Rénnau
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Robotics (P) (Election: at most 4 credits)

T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer, Stiller
T-MACH-108878 | Laboratory Production Metrology 4 CR | Lanza, Stamer
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Klemp, 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.

Prerequisites
None

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.

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

Responsible:
Organisation:

Prof. Dr. Michael Hoffmann

KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 1
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Technical Ceramics and Powder Materials (K) (Election: 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 | Schell
Technical Ceramics and Powder Materials (E) (Election: at most 8 credits)
T-MACH-102182 | Ceramic Processing Technology 4 CR | Binder
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Schell
T-MACH-102170 | Structural and Phase Analysis 4 CR | Wagner
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
Technical Ceramics and Powder Materials (P) (Election: at most 4 credits)
T-MACH-105178 | Practical Course Technical Ceramics 4 CR | Schell
This item will not influence the grade calculation of this parent.

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.

Prerequisites
None

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.

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

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 9

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

Technical Logistics (K) (Election: at least 8 credits)
T-MACH-112113 | Dynamic Systems of Technical Logistics 6 CR | Mittwollen
T-MACH-112841 Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics Il 6 CR | Furmans
Technical Logistics (E) (Election: at most 8 credits)
T-MACH-112114 | Dynamic Systems of Technical Logistics - Project 4 CR | Mittwollen
T-MACH-105151 | Energy Efficient Intralogistic Systems 4 CR | Kramer, Schénung
T-MACH-111003 | Global Logistics 4 CR | Furmans
T-MACH-105187 | IT-Fundamentals of Logistics 4 CR | Thomas
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-105171 | Safety Engineering 4 CR | Kany
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-113031 | Rapid Industrialization of Immature Products using the Example of 4 CR | Bauer
Electric Mobility

Competence Certificate
see brick courses

Prerequisites
None

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.

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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m 10.55 Module: Major Field: Thermal Turbomachines (SP 46) [M-MACH-102636]

Responsible:
Organisation:

Prof. Dr.-Ing. Hans-Jorg Bauer

KIT Department of Mechanical Engineering
Institute of Thermal Turbomachinery

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 6
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
Thermal Turbomachines (E) (Election: )
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-113359 | Boosting the Modern Energy Landscape via Turbo Machines & 4 CR | Bauer
Machine Learning
T-MACH-111193 | Data Driven Engineering 1: Machine Learning for Dynamical 4 CR | Bauer
Systems
T-MACH-111373 | Data Driven Engineering 2: Advanced Topics 4 CR | Bauer
T-MACH-105512 | Experimental Fluid Mechanics 4 CR | Kriegseis
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Banuti, Schulenberg
T-MACH-105221 | Lightweight Engineering Design 4 CR | Duser, Ott
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 | Duser, Zacharias
T-MACH-112106 | Fatigue of Materials 4 CR | Guth
T-MACH-105171 | Safety Engineering 4 CR | Kany
T-MACH-105290 | Vibration Theory 5 CR | Fidlin
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, Leister
T-MACH-113362 | Heat Transfer and Cooling at Thermally Highly Loaded Components 4 CR | Bauer, Schulz
Thermal Turbomachines (P) (Election: at most 4 credits)
T-MACH-105313 | CFD-Lab Using OpenFOAM 4 CR | Koch
T-MACH-106707 | Workshop on Computer-based Flow Measurement Techniques 4 CR | Bauer
This item will not influence the grade calculation of this parent.
T-MACH-105445 | Simulator Exercises Combined Cycle Power Plants 2 CR | Banuti, 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.

Prerequisites
None
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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.

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
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m 10.56 Mod
Responsible:  Prof.

Organisation:

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

ule: Major Field: Tribology (SP 47) [M-MACH-102637]

Dr. Martin Dienwiebel

KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field)
Specialization / Specialization: Materials and Structures for High Performance Systems (Major Field)
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 4
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
Tribology (E) (Election: )
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz,
Matthiesen
T-MACH-102141 | Constitution and Properties of Wearresistant Materials 4 CR | Ulrich
T-MACH-105786 | Contact Mechanics 4 CR | Greiner
T-MACH-102167 | Nanotribology and -Mechanics 4 CR | Dienwiebel, Hélscher
T-MACH-102137 | Polymer Engineering | 4 CR | Liebig
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-102103 | Superhard Thin Film Materials 4 CR | Ulrich
T-MACH-111814 | Introduction to Nanotechnology 4 CR | Hélscher
T-MACH-113412 | Atomistic Simulations and Particle Dynamics 4 CR | Gumbsch, Schneider,
Weygand
T-MACH-113405 | Drive System Engineering A: Automotive Systems 4 CR | Duser, Oftt
Tribology (P) (Election: at most 4 credits)
T-MACH-105813 | Practical Course “Tribology” 4 CR | Dienwiebel, Schneider
This item will not influence the grade calculation of this parent.

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.

Prerequisites
None
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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.

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.

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024

Module Handbook, valid from Summer Term 2024 173



10 MODULES Module: Major Field: Vehicle Technology (SP 12) [M-MACH-102607]

m 10.57 Module: Major Field: Vehicle Technology (SP 12) [M-MACH-102607]

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

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Vehicle Technology (Major Field (p))
Specialization / Specialization: Product Development and Engineering Design (Major Field)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 11
Mandatory
T-MACH-100092 |Automotive Engineering | 8 CR | Gauterin, GieBler
Automotive Technology (E) (Election:)
T-MACH-105655 | Alternative Powertrain for Automobiles 4 CR | Noreikat
T-MACH-110958 | Design and Optimization of Conventional and Electrified Automotive 4 CR | Albers, Faust
Transmissions
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-111550 | CO2-Neutral Combustion Engines and their Fuels | 4 CR | Koch
T-MACH-111560 | CO2-Neutral Combustion Engines and their Fuels Il 5 CR | Koch
T-MACH-112126 | Data-Driven Algorithms in Vehicle Technology 4 CR | Scheubner
T-MACH-108719 | Designing with numerical methods in product development 4 CR | Schnack
T-MACH-108721 | Designing with Composites 4 CR | Schnack
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR | Fidlin
T-MACH-110817 | Development of Hybrid Drivetrains 4 CR | Koch
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 | Ehrhardt
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning
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 | 4 CR | Gauterin, Gielller
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-111389 | Fundamentals in the Development of Commercial Vehicles 4 CR | Weber
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Doppelbauer
T-MACH-105375 | Industrial Aerodynamics 4 CR | Frohnapfel, Krober
T-MACH-112882 | Innovation2Business — Innovation Strategy in the Industrial 4 CR | Albers
Corporate Practice
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR | Schlichtenmayer
Performance Cars
T-MACH-105221 | Lightweight Engineering Design 4 CR | Duser, Oft
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-112763 | Laser Material Processing 4 CR | Schneider
T-MACH-110954 | Lightweight Constructions with Fiber-Reinforced-Polymers — Theory 4 CR | Karger, Liebig
and Practice
T-MACH-108717 | Mechanics of Laminated Composites 4 CR | Schnack
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Module: Major Field: Vehicle Technology (SP 12) [M-MACH-102607]

T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt
T-MACH-111578 | Sustainable Vehicle Drivetrains 4 CR | Koch, Toedter
T-MACH-108720 | Numerical Mechanics for Industrial Applications 4 CR | Schnack
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Duser, Zacharias
T-MACH-110984 | Production Technology for E-Mobility 4 CR | Fleischer
T-MACH-102155 | Product, Process and Resource Integration in the Automotive 4 CR | Mbang

Industry
T-MACH-110318 | Product- and Production-Concepts for Modern Automobiles 4 CR | Kienzle, Steegmidiller
T-MACH-102156 | Project Workshop: Automotive Engineering 6 CR | Frey, Gauterin, Giel3ler
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR | Geerling
T-MACH-110796 | Python Algorithm for Vehicle Technology 4 CR | Rhode
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105696 | Strategic Product Development - Identification of Potentials of 3 CR | Albers, Matthiesen,

Innovative Products

Siebe

T-MACH-110396

Strategic Product Development - Identification of Potentials of
Innovative Products - Case Study

1CR

Albers, Matthiesen,
Siebe

T-MACH-105358

Sustainable Product Engineering

4CR

Albers, Matthiesen,
Ziegahn

T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR | Bernhardt, Kubach,
Pfeil, Toedter, Wagner
T-MACH-102194 | Combustion Engines | 4 CR | Koch, Kubach
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
T-MACH-111585 | Hydrogen and reFuels - Energy Conversion in Combustion Engines 4 CR | Kubach
T-MACH-113597 | Decision-Making and Motion Planning for Automated Driving 6 CR | Naumann, Werling
T-MACH-113405 | Drive System Engineering A: Automotive Systems 4 CR | Duser, Ott
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR | Harrer
T-MACH-105163 | Fundamentals of Automobile Development I 2 CR | Harrer
T-MACH-113713 | Practical Course: Autonomous Driving 6 CR | Frey, GieBler

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.

Prerequisites

None

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,

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: Vibration Theory (SP 60) [M-MACH-104443]

n 10.58 Module: Major Field: Vibration Theory (SP 60) [M-MACH-104443]

Responsible:
Organisation:

Prof. Dr.-Ing. Alexander Fidlin

KIT Department of Mechanical Engineering

Part of:  Specialization / Specialization: General Mechanical Engineering (Major Fields)
Specialization / Specialization: Energy- and Environment Engineering (Major Field)
Specialization / Specialization: Vehicle Technology (Major Field)
Specialization / Specialization: Mechatronics and Microsystems Technology (Major Field)
Specialization / Specialization: Product Development and Engineering Design (Major Field)
Specialization / Specialization: Production Technology (Major Field)
Specialization / Specialization: Theoretical Mechanical Engineering (Major Field (p))
Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 2 terms German/English 4 4
Election notes
In the core area of Major Field at least 8 ECTS have to be chosen.
Vibration Theory (K) (Election: 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 6 CR | Fidlin, Hollig, Romer
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
Vibration Theory (E) (Election: at most 9 credits)
T-MACH-105224 | Machine Dynamics I 4 CR | Proppe
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR | Fidlin
T-MACH-111260 | Dynamics of Electro-Mechanical Systems 5 CR | Altoé, Fidlin
T-MACH-105514 | Experimental Dynamics 5 CR | Fidlin
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR | Fidlin
T-MACH-110834 | Contact Mechanics for Dynamic Systems 4 CR | Rémer
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.

Prerequisites
none

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.

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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10 MODULES Module: Master's Thesis [M-MACH-102858]

m 10.59 Module: Master's Thesis [M-MACH-102858]

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

Part of: Master's Thesis

Credits Grading scale Recurrence Duration Language Level Version
30 Grade to a tenth Each term 1 term German 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 six 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 three months. 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 KITGor
habilitated members of the KIT Faculty of Mechanical Engineering 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.

Prerequisites

The prerequisite for admission to the master's thesis module is that the student has successfully passed module examinations
totaling 74 CP and has met all requirements according to the notification of admission/ access statutes (e.g. proof of
professional internship).

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 have earned at least 74 credits in the following fields:
o Advanced Engineering Fundamentals
o Specialization

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.

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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10 MODULES Module: Mathematical Methods (MSc-Modul 08, MM) [M-MACH-102594]

m 10.60 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 Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each term 1 term German/English 4 2
Mathematical Methods (Election: 1 item)
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Fidlin, Hollig, Rémer
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MATH-102242 | Numerical Mathematics for Students of Computer Science 6 CR | Rieder, Weil}, Wieners
T-MATH-109620 Probability Theory and Statistics 6 CR | Bauerle, Ebner,
Fasen-Hartmann, Hug,
Klar, Last, Trabs,
Winter
T-MACH-110375 | Mathematical Methods in Continuum Mechanics 4 CR | Béhlke
T-MACH-110378 | Mathematical Methods in Micromechanics 5 CR | Bohlke
Tutorial Mathematical Methods (Election: )
T-MACH-110376 | Tutorial Mathematical Methods in Continuum Mechanics 2 CR | Bohlke
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 CR | Bohlke

Competence Certificate
written exam, duration 3 h

Prerequisites
none

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.

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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10 MODULES Module: Modeling and Simulation (MSc-Modul 05, MS) [M-MACH-102592]

m 10.61 Module: Modeling and Simulation (MSc-Modul 05, MS) [M-MACH-102592]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Prof. Dr.-Ing. Marcus Geimer
Prof. Dr.-Ing. Luise Karger
Prof. Dr.-Ing. Carsten Proppe

Organisation:  KIT Department of Mechanical Engineering

Part of:  Advanced Engineering Fundamentals

Credits Grading scale Recurrence Duration Language Level Version
7 Grade to a tenth Each winter term 1 term German/English 4 1
Mandatory
T-MACH-105297 | Modeling and Simulation 7 CR | Furmans, Geimer,
Karger, Proppe

Competence Certificate
written exam, 3 hours

Prerequisites
none

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.

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.

Annotation

From SoSe 25, the previous course (7 ECTS) will be replaced by two courses (4 ECTS + 3 ECTS).

One course will be offered in summer semester (Numerical Methods for Engineering Applications (NuMIA), T-MACH-113699,
Karger, 4 ECTS)

and one course is offered in winter semester (Geimer, 3 ECTS, from WiSe 25/26)

Workload
Regular attendance: 42 hours

Self-study: 168 hours

Learning type
Lecture and Tutorials
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10 MODULES Module: Product Development - Dimensioning of Components (MSc-Modul 06, PE-B) [M-MACH-102593]

10.62 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 Grading scale Recurrence Duration Language Level Version
7 Grade to a tenth Each summer term 1 term German/English 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).

Prerequisites
none

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.

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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10 MODULES Module: Product Development — Methods of Product Engineering [M-MACH-102718]

10.63 Module: Product Development — Methods of Product Engineering [M-
MACH-102718]

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

Part of:  Advanced Engineering Fundamentals

Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each summer term 1 term German/English 4 2
Mandatory
T-MACH-109192 | Methods and Processes of PGE - Product Generation Engineering 6 CR | Albers, Burkardt,
Matthiesen

Competence Certificate
Written examination (processing time: 120 min + 10 min reading time)

Prerequisites
None

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.

e o o o

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
1. Time of presence lecture: 15 * 3h=45 h

2. Preparef/follow-up lecture: 15*4,5h=67,5h
3. Time of presence exercise: 4 * 1,5h =6 h
4. Prepare/follow-up exercise: 4 *3h=12h

5. Exam preparation and time of presence: 49,5 h
Total: 180 h =6 LP

Learning type
Lecture

Tutorial
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10 MODULES Module: Product Development — Methods of Product Engineering [M-MACH-102718]

Literature

Lecture documents

Pahl, Beitz: Konstruktionslehre, Springer-Verlag 1997

Hering, Triemel, Blank: Qualitatssicherung fur Ingenieure; VDI-Verlag, 1993
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10 MODULES Module: Supplementary Studies on Science, Technology and Society [M-FORUM-106753]

10.64 Module: Supplementary Studies on Science, Technology and Society [M-
FORUM-106753]

Responsible: Dr. Christine Mielke
Christine Myglas

Organisation:
Part of:  Additional Examinations (Usage from 10/1/2024)

Credits Grading scale Recurrence Duration Language Level Version
16 Grade to a tenth Each term 3 terms German 4 1

Election notes

Students have to self-record the achievements obtained in the Supplementary Studies on Science, Technology and Society in
their study plan. FORUM (formerly ZAK) records the achievements as "non-assigned" under "UQ/SQ-Leistungen". Further
instructions on self-recording of achievements can be found in the FAQ at https://campus.studium.kit.edu/ and on the FORUM
homepage at https://www.zak.kit.edu/english/16495.php. The title of the examination and the amount of credits override the
modules placeholders.

If you want to use FORUM achievements for both your Interdisciplinary Qualifications and for the Supplementary Studies,
please record them in the Interdisciplinary Qualifications first. You can then get in contact with the FORUM study services
(stg@zak.kit.edu) to also record them in your Supplementary Studies.

In the Advanced Unit you can choose examinations from three subject areas: "About Knowledge and Science", "Science in
Society" and "Science in Social Debates". It is advised to complete courses from each of the three subject areas in the
Advanced Unit.

To self-record achievements in the Advanced Unit, you have to select a free placeholder partial examination first. The
placeholders' title do not affect which achievements the placeholder can be used for!

Mandatory
T-FORUM-113578 | Lecture Series Supplementary Studies on Science, Technology and 2 CR | Mielke, Myglas
Society - Self Registration
T-FORUM-113579 | Basic Seminar Supplementary Studies on Science, Technology and 2 CR | Mielke, Myglas

Society - Self Registration

Advanced Unit Supplementary Studies on Science, Technology and Society (Election: at least 12 credits)

T-FORUM-113580 | Elective Specialization Supplementary Studies on Science, 3 CR | Mielke, Myglas
Technology and Society / About Knowledge and Science - Self-
Registration

T-FORUM-113581 | Elective Specialization Supplementary Studies on Science, 3 CR | Mielke, Myglas
Technology and Society / Science in Society - Self-Registration
T-FORUM-113582 | Elective Specialization Supplementary Studies on Science, 3 CR | Mielke, Myglas

Technology and Society / Science in Public Debates - Self
Registration

Mandatory

T-FORUM-113587 | Registration for Certificate Issuance - Supplementary Studies on 0 CR [ Mielke, Myglas
Science, Technology and Society

Competence Certificate
The monitoring is explained in the respective partial achievement.

They are composed of:

- Protocols

- Reflection reports

- Presentations

- Preparation of a project work
- Anindividual term paper

- An oral examination

- Awritten exam

Upon successful completion of the supplementary studies, graduates receive a graded report and a certificate issued by the
FORUM.
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10 MODULES Module: Supplementary Studies on Science, Technology and Society [M-FORUM-106753]

Prerequisites

The course is offered during the course of study and does not have to be completed within a defined period. Enroliment is
required for all assessments of the modules in the supplementary studies.

Participation in the supplementary studies is regulated by § 3 of the statutes. KIT students register for the supplementary studies
by selecting this module in the student portal and booking a performance themselves. Registration for courses, assessments,
and exams is regulated by § 8 of the statutes and is usually possible shortly before the start of the semester.

The course catalog, module description (module manual), statutes (study regulations), and guidelines for creating the various
written performance requirements can be downloaded from the FORUM homepage at https://www.zak kit.edu/begleitstudium-
witg.

Competence Goal

Graduates of the Supplementary Studies on Science, Technology, and Society gain a solid foundation in understanding the
interplay between science, the public, business, and politics. They develop practical skills essential for careers in media, political
consulting, or research management. The program prepares them to foster innovation, influence social processes, and engage
in dialogue with political and societal entities. Participants are introduced to interdisciplinary perspectives, encompassing social
sciences and humanities, to enhance their understanding of science, technology, and society. The teaching objectives of this
supplementary degree program include equipping participants with both subject-specific knowledge and insights from
epistemological, economic, social, cultural, and psychological perspectives on scientific knowledge and its application in various
sectors. Students are trained to critically assess and balance the implications of their actions at the intersection of science and
society. This training prepares them for roles as students, researchers, future decision-makers, and active members of society.

Through the program, participants learn to contextualize in-depth content within broader frameworks, independently analyze and
evaluate selected course materials, and communicate their findings effectively in both written and oral formats. Graduates are
adept at analyzing social issues and problem areas, reflecting on them critically from a socially responsible and sustainable
standpoint.
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10 MODULES Module: Supplementary Studies on Science, Technology and Society [M-FORUM-106753]

Content

The Supplementary Studies on Science, Technology and Society can be started in the 1st semester of the enrolled degree
programme and is not limited in time. The wide range of courses offered by FORUM makes it possible to complete the program
usually within three semesters. The supplementary studies comprises 16 or more credit points (LP). It consists of two modules:
the Basic Module (4 LP) and the Advanced Module (12 LP).

The Advanced Module is divided into 3 thematic subject areas:
Subject area 1: About Knowledge and Science

This is about the internal perspective of science: students explore the creation of knowledge, distinguishing between scientific
and non-scientific statements (e.g., beliefs, pseudo-scientific claims, ideological statements), and examining the prerequisites,
goals, and methods of knowledge generation. They investigate how researchers address their own biases, analyze the structure
of scientific explanatory and forecasting models in various disciplines, and learn about the mechanisms of scientific quality
assurance.

After completing courses in the "Knowledge and Science" area, students can critically reflect on the ideals and realities of
contemporary science. They will be able to address questions such as: How robust is scientific knowledge? What are the
capabilities and limitations of predictive models? How effective is quality assurance in science, and how can it be improved?
What types of questions can science answer, and what questions remain beyond its scope?

Subject area 2: Science in Society

This focuses on the interactions between science and different areas of society, such as how scientific knowledge influences
social decision-making and how social demands impact scientific research. Students learn about the specific functional logics of
various societal sectors and, based on this understanding, estimate where conflicts of goals and actions might arise in transfer
processes—for example, between science and business, science and politics, or science and journalism. Typical questions in
this subject area include: How and under what conditions does an innovation emerge from a scientific discovery? How does
scientific policy advice work? How do business and politics influence science, and when is this problematic? According to which
criteria do journalists incorporate scientific findings into media reporting? Where does hostility towards science originate, and
how can social trust in science be strengthened?

After completing courses in the "Sciene in Society" area, students can understand and assess the goals and constraints of
actors in different societal sectors. This equips them to adopt various perspectives of communication and action partners in
transfer processes and to act competently at various social interfaces with research in their professional lives.

Subject area 3: Science in Public Debates

The courses in this subject area provide insights into current debates on major social issues such as sustainability, digitalization,
artificial intelligence, gender equality, social justice, and educational opportunities. Public debates on complex challenges are
often polarized, leading to oversimplifications, defamation, or ideological thinking. This can hinder effective social solution-
finding processes and alienate people from the political process and from science. Debates about sustainable development are
particularly affected, as they involve a wide range of scientific and technological knowledge in both problem diagnosis (e.g., loss
of biodiversity, climate change, resource consumption) and solution development (e.g., nature conservation, CCS, circular
economy).

By attending courses in "Science in Public Debates," students are trained in an application-oriented way to engage in factual
debates—exchanging arguments, addressing their own prejudices, and handling contradictory information. They learn that
factual debates can often be conducted more deeply and with more nuance than is often seen in public discourse. This training
enables them to handle specific factual issues in their professional lives independently of their own biases and to be open to
differentiated, fact-rich arguments.

Module grade calculation
The overall grade of the supplementary course is calculated as a credit-weighted average of the grades that were achieved in
the advanced module.
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10 MODULES Module: Supplementary Studies on Science, Technology and Society [M-FORUM-106753]

Annotation

Climate change, biodiversity crisis, antibiotic resistance, artificial intelligence, carbon capture and storage, and gene editing are
just a few areas where science and technology can diagnose and address numerous social and global challenges. The extent to
which scientific findings are considered in politics and society depends on various factors, such as public understanding and
trust, perceived opportunities and risks, and ethical, social, or legal considerations.

To enable students to use their expertise as future decision-makers in solving social and global challenges, we aim to equip
them with the skills to navigate the interfaces between science, business, and politics competently and reflectively. In the
Supplementary Studies, they acquire foundational knowledge about the interactions between science, technology, and society.

They learn:

- How reliable scientific knowledge is produced,

- how social expectations and demands influence scientific research, and
- how scientific knowledge is adopted, discussed, and utilized by society.

The program integrates essential insights from psychology, philosophy, economics, social sciences, and cultural studies into
these topics. After completing the supplementary studies programme, students can place the content of their specialized studies
within a broader social context. This prepares them, as future decision-makers, to navigate competently and reflectively at the
intersections between science and various sectors of society, such as politics, business, or journalism, and to contribute
effectively to innovation processes, public debates, or political decision-making.

Additional credit points (supplementary achievements), up to a maximum of 12, can be earned from interdisciplinary
achievements and can be included in the supplementary course. Upon request, these supplementary achievements are listed in
the certificate of the accompanying course, marked as such, and recorded with their grades as specified in paragraph 9.
However, these supplementary achievements are not included in the calculation of the overall grade for the accompanying
course.

The statutes for the accompanying study programme Science, Technology and Society apply.

Workload
The workload is made up of the number of hours of the individual modules:

- Basic Module approx. 120 hours
- Advanced Module approx. 390 hours
> Total: approx. 510 hours

In the form of supplementary services, up to approximately 390 hours of work can be added.

Recommendation

It is recommended to complete the supplementary study program in three or more semesters, beginning with the lecture series
on science, technology, and society in the summer semester. Alternatively, you can start with the basic seminar in the winter
semester and then attend the lecture series in the summer semester.

Courses in the Advanced Module can be taken simultaneously. It is also advised to complete courses from each of the three
subject areas in the advanced unit.

Learning type

- Lectures

- Seminars/Project Seminars
- Workshops
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11 COURSES

11 Courses

11.1 Course: Actuators and Sensors in Nanotechnology [T-MACH-105238]

Responsible:  Prof. Dr. Manfred Kohl
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102616 - Major Field: Microsystem Technology
M-MACH-102647 - Major Field: Microactuators and Microsensors

Type Credits Grading scale Recurrence
Oral examination 4 Grade to a third Each winter term

Version

1

Exams

ST 2024 76-T-MACH-105238 | Actuators and Sensors in Nanotechnology

Kohl, Sommer

Competence Certificate
oral exam

Prerequisites
none
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11 COURSES Course: Advanced CFD with OpenFOAM [T-MACH-111390]

11.2 Course: Advanced CFD with OpenFOAM [T-MACH-111390]

Responsible:  Dr. Nima Samkhaniani
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102634 - Major Field: Fluid Mechanic

Type Credits Grading scale Recurrence Expansion Version
Oral examination 4 Grade to a third Each winter term 1 terms 1
Events
WT 24/25 | 2153470 | Advanced CFD with OpenFOAM |2 SWS | Lecture / €3 | Stroh, Gatti
Exams
ST 2024 | 76-T-MACH-111390 | Advanced CFD with OpenFOAM | Frohnapfel, Stroh

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, app. 30 min

Prerequisites
None

Recommendation
The content of lecture "Introduction to Computational Fluid Dynamis" (LVNr. 2157444)

Below you will find excerpts from events related to this course:

Advanced CFD with OpenFOAM Lecture (V)
2153470, WS 24/25, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Content

OpenFOAM ® software toolbox provides a collection of ready-to-go solvers and libraries for
application in different fields of fluid mechanics. In spite of the great variety of available tools,
research-oriented application of OpenFOAM ® is often linked to the necessity of significant
modifications in boundary conditions and governing transport equations due to the novelty of
the proposed models rarely available “out-of-the-box”. In this course we approach the
development and extension of numerical models in the framework of OpenFOAM ®. The
course focuses on:

e modification/implementation of boundary conditions

(e.g. time-dependent boundary conditions),

e extension of implemented transport equations

(e.g. extension of momentum equation with a source term for representation of a solid

body in the fluid domain - porosity or immersed boundary method),

e solver extension with additional transport equations

(e.g. solver extension with passive scalar equation for computation of temperature),

e implementation of new models

(e.g. modification or implementation of a new turbulence model).

The course is based on lectures, tutorials and assignments, which will have to be
independently accomplished by the course participants.

Course content:

e basic OpenFOAM ® mathematics (tensorial operations, discretization),

e advanced customization of boundary conditions and pre/post-processing with

third-party tools (swak4Foam: groovyBC, funkySetField, funkyDoCalc),

e introduction to C++,

e advanced run-time OpenFOAM ® modification with codeStream,

e customizing solvers or developing new solvers in OpenFOAM ®,

e git for code development.
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11 COURSES Course: Advanced CFD with OpenFOAM [T-MACH-111390]

Literature

Moukalled, Fadl, L. Mangani, and Marwan Darwish. The finite volume method in
computational fluid dynamics. Vol. 113. Berlin, Germany:: Springer, 2016.

Versteeg, Henk Kaarle, and Weeratunge Malalasekera. An introduction to computational fluid
dynamics: the finite volume method. Pearson education, 2007.
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11 COURSES Course: Aerodynamics [T-MACH-112029]

11.3 Course: Aerodynamics [T-MACH-112029]

Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-102634 - Major Field: Fluid Mechanic

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 24/25 |2153481 Aerodynamics 3 SWS | Lecture / Practice (/ | Kriegseis, Gatti
Exams
ST 2024 76-T-MACH-111032 | Aerodynamics | | Kriegseis, Gatti

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam of 30 minutes

Recommendation
Contents of the following lectures:

"Mathematical Methods in Fluid Mechanics" (LVNr. 2154432)
"Vortex Dynamics" (LVNr. 2153438)

"Fluid Mechanics I" (LVNr. 3154510)

"Fluid Mechanics II" (LVNr. 3153511)

Below you will find excerpts from events related to this course:

Aerodynamics Lecture / Practice (VU)
2153481, WS 24/25, 3 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

The students are able to derive, understand phenomenologically and apply the basic equation of incompressible aerodynamics
based on the potential and boundary layer theory and vortex dynamics. The students are able to calculate the forces and
moments occurring on an airfoil or wing with the airfoil theory and the finite wing theory and to justify them physically. The design
principles, operation and factors that can limit the performance of airfoils and wings are discussed. The students know the
limitations of these theories and know approaches to circumvent them. The students can explain the effects of different
unsteady effects on the lift and drag characteristics of wings with the basics of transient aerodynamics and also discuss and
describe them using the example of wind turbines.

Students will be able to use their knowledge of the fundamentals of flight mechanics to explain how different manoeuvres are
performed for an aircraft and how the available measurement technology from the cockpit perspective can support the correct
executions of such manoeuvres. Weather permitting, students will have the opportunity to experience and solidify the
fundamentals of aircraft aerodynamics and flight mechanics themselves by flying in a glider.

This lecture is designed and carried out jointly with the student university group "Akaflieg".

Literature
Literatur:

Anderson, J.D.: Fundamentals of Aerodynamics, McGraw-Hill 2017
Tropea, C., Eder, S., Weismdller, M.: Aerodynamik |, Shaker 2011
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11 COURSES Course: Aerothermodynamics [T-MACH-105437]

11.4 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 - Compulsory Elective Module Mechanical Engineering
M-MACH-102634 - Major Field: Fluid Mechanic

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1

Competence Certificate
oral exam 30 minutes

Prerequisites
none
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11 COURSES Course: Alternative Powertrain for Automobiles [T-MACH-105655]

11.5 Course: Alternative Powertrain for Automobiles [T-MACH-105655]

Responsible:  Prof.Dipl.-Ing. Karl Ernst Noreikat
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102607 - Major Field: Vehicle Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 1
Events
WT 24/25 (2133132 Sustainable Vehicle Drivetrains |2 SWS | Lecture / @ Toedter
Exams
ST 2024 76-T-MACH-105655 | Sustainable Vehicle Drivetrains (Alternative Powertrain for Toedter
Automobiles)

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam

Below you will find excerpts from events related to this course:

Sustainable Vehicle Drivetrains Lecture (V)
2133132, WS 24/25, 2 SWS, Language: German, Open in study portal On-Site

Content
Sustainability

Environmental balance
Legislation

Alternative fuels

BEV

Fuel cell

Hybrid drives
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11 COURSES Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines [T-MACH-105173]

T 11.6 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 - Compulsory Elective Module Mechanical Engineering
M-MACH-102650 - Major Field: Combustion Engines Based Powertrains

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2024 2134150 Gas, lubricating oil and operating 2SWS |Lecture / @ Gohl

media analysis in drive train
development

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

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:

Gas, lubricating oil and operating media analysis in drive train development Lecture (V)
2134150, SS 2024, 2 SWS, Language: German, Open in study portal On-Site

Literature
Die Vorlesungsunterlagen werden vor jeder Veranstaltung an die Studenten verteilt.
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11 COURSES Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

11.7 Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

Responsible:  Jirgen Pfeil
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering
M-MACH-102612 - Major Field: Modeling and Simulation in Energy- and Fluid Engineering
M-MACH-102623 - Major Field: Fundamentals of Energy Technology
M-MACH-102635 - Major Field: Engineering Thermodynamics
M-MACH-102650 - Major Field: Combustion Engines Based Powertrains
M-MACH-102650 - Major Field: Combustion Engines Based Powertrains

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2024 2134134 Analysis tools for combustion 2SWS |Lecture / @ Pfeil
diagnostics
Exams
ST 2024 76-T-MACH-105167 | Analysis Tools for Combustion Diagnostics Koch

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

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 Lecture (V)
2134134, SS 2024, 2 SWS, Language: German, Open in study portal On-Site
Literature

Skript, erhaltlich in der Vorlesung
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11 COURSES Course: Anatomy/Sports Medicine | [T-GEISTSOZ-103287]

11.8 Course: Anatomy/Sports Medicine | [T-GEISTSOZ-103287]

Responsible:  Prof. Dr. Stefan Sell
Organisation:
Partof: M-MACH-102615 - Major Field: Medical Technology

Type Credits Grading scale Version
Written examination 3 Grade to a third 1
Exams
ST 2024 7400126 Anatomy/Sports Medicine Il Sell
WT 24/25 | 7400066 Anatomy/sports medicine || Sell
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11 COURSES

Course: Anatomy/Sports Medicine Il [T-GEISTSOZ-111188]

11.9 Course: Anatomy/Sports Medicine Il [T-GEISTS0Z-111188]

Responsib

le:  Prof. Dr. Stefan Sell
Organisation:

Part of: M-MACH-102615 - Major Field: Medical Technology
Type Credits Grading scale Recurrence  Version
Written examination 3 Grade to a third Each term 1
Events
ST 2024 5016107 Foundations of anatomy/sports 2SWS |Lecture / € Sell
medicine I
Exams
ST 2024 7400126 Anatomy/Sports Medicine Il Sell
WT 24/25 |7400066 Anatomy/sports medicine Il Sell

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled
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11 COURSES Course: Appliance and Power Tool Design [T-MACH-105229]

11.10 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 - Major Field: Development of Innovative Appliances and Power Tools

Type Credits Grading scale Recurrence Version
Oral examination 2 Grade to a third Each summer term 3
Events
ST 2024 2145164 Appliance and Power Tool 2SWS |Lecture / € Matthiesen
Design
Exams
ST 2024 | 76-T-MACH-105229 | Appliance and Power Tool Design Matthiesen

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Approx. 30 min oral exam

The Appliance and Power Tool Design Project Work will be examined in conjunction with the concurrent
lecture. To ensure that the impact on the overall grade is appropriate, the weighting of the exam is 8
credits.

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.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-110767 - Appliance and Power Tool Design Project Work must have been started.

Below you will find excerpts from events related to this course:

Appliance and Power Tool Design Lecture (V)
2145164, SS 2024, 2 SWS, Language: German, Open in study portal On-Site

Organizational issues

« Teilnahme an der Lehrveranstaltung Geratekonstruktion bedingt die gleichzeitige Teilnahme an der Projektarbeit
Geratetechnik.

» Aus organisatorischen Griinden ist die Teilnehmerzahl begrenzt. Ein Anmeldeformular wird Anfang August auf der
Homepage des IPEK bereitgestellt. Bei zu groRer Zahl an Bewerbern findet ein Auswahlverfahren statt. Eine friihe
Anmeldung ist von Vorteil.
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11 COURSES Course: Appliance and Power Tool Design Project Work [T-MACH-110767]

11.11 Course: Appliance and Power Tool Design Project Work [T-MACH-110767]

Responsible:  Prof. Dr.-Ing. Sven Matthiesen
Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-102642 - Major Field: Development of Innovative Appliances and Power Tools

Type Credits Grading scale Recurrence Expansion Version
Completed coursework 6 pass/fail Each summer term 1 terms 2
Events
ST 2024 2145165 Appliance and Power Tool 4 SWS | Project (P / @ Matthiesen
Design Project Work
Exams
ST 2024 | 76-T-MACH-110767 | Appliance and Power Tool Design Project Work | Matthiesen

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The Appliance and Power Tool Design Project Work will be examined in conjunction with the concurrent
lecture.

Prerequisites

The participation in the project work requires the participation in “Appliance and power tool design”.

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 Project Work Project (PRO)
2145165, SS 2024, 4 SWS, Open in study portal On-Site

Organizational issues

» Teilnahme an der Lehrveranstaltung Geratekonstruktion bedingt die gleichzeitige Teilnahme an der Projektarbeit
Geratetechnik.

» Aus organisatorischen Griinden ist die Teilnehmerzahl begrenzt. Ein Anmeldeformular wird Anfang August auf der
Homepage des IPEK bereitgestellt. Bei zu groRer Zahl an Bewerbern findet ein Auswahlverfahren statt. Eine friihe
Anmeldung ist von Vorteil.

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024

Module Handbook, valid from Summer Term 2024 198


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xDF56762DE53143E3BF20DB4EC91D0B1E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE3AA3A7DFF134EA9966FEA7D7851AAD5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xDF56762DE53143E3BF20DB4EC91D0B1E

11 COURSES Course: Application of Advanced Programming Languages in Mechanical Engineering [T-MACH-105390]

11.12 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-102604 - Major Field: Computational Mechanics

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 2
Exams
WT 24/25 |76-T-MACH-105390 | Application of Advanced Programming Languages in Mechanical | Weygand
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.

Annotation
The lecture is no longer offered.

Remaining examinations must be taken by summer semester 2022 at the latest.
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11 COURSES Course: Applied Chemistry [T-CHEMBIO-100302]

11.13 Course: Applied Chemistry [T-CHEMBIO-100302]

Organisation:  KIT Department of Chemistry and Biosciences
Part of: M-MACH-102595 - Compulsory Elective Module Natural Science/Computer Science/Electrical

Engineering
Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each term 1

Exams

ST 2024 7100019 Applied Chemistry, 1st written exam Deutschmann,
Grunwaldt, Meier,
Théato

WT 24/25 | 7100006 Applied Chemistry, 2nd written exam Grunwaldt, Théato,
Deutschmann, Meier

Master's Program Mechanical Engineering (M.Sc.), Date: 29/08/2024

Module Handbook, valid from Summer Term 2024 200


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x20FEA6C8C8CF4677A93333B0FC16510A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8C945B81C7974C7DB61FDAD796F35E27

11 COURSES

Course: Applied Cryo-Technology [T-MACH-111824]

11.14 Course: Applied Cryo-Technology [T-MACH-111824]

Responsible:  Dr. Holger Neumann
Dr. Klaus-Peter Weiss

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102643 - Major Field: Fusion Technology

Type Credits
Oral examination 4

Grading scale
Grade to a third

Recurrence Version
Each term 1

Events

ST2024 |2190421 | Applied Cryo-Technology

2SWS |Lecture/ @ |Weiss, Neumann

Exams

ST 2024 | 76-T-MACH-111824 | Applied Cryo-Technology

| Weiss

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination of about 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Applied Cryo-Technology

Lecture (V)

2190421, SS 2024, 2 SWS, Language: German/English, Open in study portal On-Site
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11 COURSES Course: Applied Cryo-Technology [T-MACH-111824]

Content
Description

Cryogenic technology is an indispensable part of an industrialized society with continuous growing importance. Until a few
decades ago cryo-technology was essentially limited to specific applications in medicine, aerospace, superconducting magnets,
and diagnostics, today the spectrum has expanded substantially including food-sector, energy transport, and energy storage, for
example LNG (at = 110 Kelvin) or liquid hydrogen (at = 20 Kelvin). It is foreseeable that the operation of cryogenic
infrastructures will be of central importance to society.

The term cryogenics describes the techniques for generating and operating systems with fluids at temperatures below 120
Kelvin and covers a wide range of liquids as well as gaseous cryogens such as helium (4.2 Kelvin), hydrogen (20 Kelvin) up to
natural gas (LNG 110 Kelvin).

The operation of cryo-plants requires fundamental knowledge of the heat and phase transition of fluids in order to be able to
map energetically efficient processes and plan them technically. This requires basic knowledge from various disciplines of
systems engineering, process technology, and metrology with special consideration of low temperatures. The effects of low
temperatures not only influence the design and dimensioning of components and piping, but also affect the dynamics of
cryogenic systems and must be taken into account accordingly in process measuring and control technology. The safety
engineering of cryogenic systems also differs from that of conventional piping or chemical carrier networks. For example, high
pressures can build up in cryogenic systems in the event of a thermal collapse, so suitable measures must be taken into
account at the planning stage.

Another aspect in the realization of cryogenic plants is the consideration of the specific material properties at low temperatures,
which differ from those of conventional engineering. Thermal and mechanical parameters for further design can be derived from
the thermodynamic relationships as well as the microstructural properties. In addition to metallic alloys, composite materials are
also considered as structural and functional materials.

Scope

The aim of the lecture is to teach the basics of refrigeration and liquefaction of fluids with a boiling temperature below 120 K. For
this purpose, the essentials of thermodynamics, phase transitions and heat transfer mechanisms must be understood and it
should be possible to balance the main components of such a cryogenic system.

The relationship of thermal and mechanical material properties at cryogenic temperatures to the physical background is
established. Practical examples are used to illustrate the influence on the design.

The basic design of cryostats is explained in detail and illustrated by examples. The essential design principles and standard
components of the measurement and control technology, as well as the essential standards and safety devices are explained.

Content
* Introduction to cryo-technology

» Thermodynamic process and technology of cryogenic generation (Joule-Thompson/Brayton/Claude/Stirling)
» Cryogenic fluids
» Examples of cryogenic applications and their components (bath-, forced-flow-, contact cooling)

» Thermal insulation (vacuum-, super-insulation) and thermal shields

» Storage and transfer of cryogenic fluids (e.g. canister, truck, pipeline, ship)

» Requirements for process measuring and control technology within cryogenic environment
» Specific design features for cryostat systems

» Impact of low temperature on metallic alloys and composite materials
» Requirements and qualification of structural and functional materials for cryogenic temperature regime
» Equipment for material characterization at low temperature
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11 COURSES

Course: Applied Materials Simulation [T-MACH-105527]

11.15 Course: Applied Materials Simulation [T-MACH-105527]

Responsible:

Organisation:

Prof. Dr. Peter Gumbsch

Dr.-Ing. Johannes Schneider

KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering
Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term

Events
ST 2024 2182614 Applied Materials Simulation 4 SWS | Lecture / Practice (/ | Gumbsch
Exams
ST 2024 76-T-MACH-105527 | Applied Materials Modelling Gumbsch, Schulz
WT 24/25 | 76-T-MACH-105527 | Applied Materials Modelling Gumbsch, Schulz

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 minutes

no tools or reference materials

Prerequisites )
The successful participation in Ubungen zu Angewandte Werkstoffsimulation is the condition for the admittance to the oral exam
in Angewandte Werkstoffsimulation.

T-MACH-110928 — Exercises for Applied Materials Simulation has not been started.

T-MACH-110929 — Applied Materials Modelling has not been started.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-107671 - Exercises for Applied Materials Simulation must have been passed.
2. The course T-MACH-110929 - Applied Materials Simulation must not have been started.
3. The course T-MACH-110928 - Exercises for Applied Materials Simulation must not have been started.

Below you will find excerpts from events related to this course:

Applied Materials Simulation
2182614, SS 2024, 4 SWS, Language: German, Open in study portal
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11 COURSES Course: Applied Materials Simulation [T-MACH-105527]

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.

The student can

« define different numerical methods and distinguish their range of application
» approach issues by applying the finite element method and discuss the processes and results
» understand complex processes of metal forming and crash simulation and discuss the structural and material behavior
» define and apply the physical fundamentals of particle-based simulation techniques to applications of materials science
« illustrate the range of application of atomistic simulation methods and distinguish between different models

preliminary knowlegde in mathematics, physics and materials science recommended

regular attendance: 34 hours

exercise: 11 hours

self-study: 165 hours

oral exam ca. 35 minutes

no tools or reference materials

admission to the exam only with successful completion of the exercises

Organizational issues
Die Vorlesung wir nur als Aufzeichnung angeboten!

Bitte besuchen Sie die englischsprachige Veranstaltung "Applied Materials Simulation" (2182616)!
Weitere Informationen finden Sie in ILIAS.
Kontakt: johannes.schneider@kit.edu

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

POON~
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11 COURSES Course: Applied Materials Simulation [T-MACH-110929]

11.16 Course: Applied Materials Simulation [T-MACH-110929]

Responsible:  Prof. Dr. Peter Gumbsch
Dr.-Ing. Johannes Schneider

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2024 2182616 Applied Materials Simulation 4 SWS |Lecture / Practice (/ | Gumbsch
’s

Exams

ST 2024 76-T-MACH-110929 | Applied Materials Simulation Gumbsch

WT 24/25 | 76-T-MACH-110929 | Applied Materials Simulation Gumbsch, Schulz

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 minutes

no tools or reference materials

Prerequisites

The successful participation in Exercises for Applied Materials Simulation is the condition for the admittance to the oral exam in
Applied Materials Simulation.

T-MACH-107671 — Ubungen zu Angewandte Werkstoffsimulation has not been started.

T-MACH-105527 — Angewandte Werkstoffsimulation has not been started.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-110928 - Exercises for Applied Materials Simulation must have been passed.
2. The course T-MACH-105527 - Applied Materials Simulation must not have been started.
3. The course T-MACH-107671 - Exercises for Applied Materials Simulation must not have been started.

Below you will find excerpts from events related to this course:

Applied Materials Simulation Lecture / Practice (VO)
2182616, SS 2024, 4 SWS, Language: English, Open in study portal On-Site
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11 COURSES Course: Applied Materials Simulation [T-MACH-110929]

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.

The student can

« define different numerical methods and distinguish their range of application
» approach issues by applying the finite element method and discuss the processes and results
» understand complex processes of metal forming and crash simulation and discuss the structural and material behavior
» define and apply the physical fundamentals of particle-based simulation techniques to applications of materials science
« illustrate the range of application of atomistic simulation methods and distinguish between different models

preliminary knowlegde in mathematics, physics and materials science recommended

regular attendance: 34 hours

exercise: 11 hours

self-study: 165 hours

oral exam ca. 35 minutes

no tools or reference materials

admission to the exam only with successful completion of the exercises

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

Pob=
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11 COURSES Course: Applied Mathematics in Natural Science: Flows with chemical reactions [T-MACH-108847]

11.17 Course: Applied Mathematics in Natural Science: Flows with chemical
reactions [T-MACH-108847]

Responsible:  apl. Prof. Dr. Andreas Class
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102595 - Compulsory Elective Module Natural Science/Computer Science/Electrical

Engineering
Type Credits Grading scale Recurrence Version
Completed coursework (oral) 6 pass/fail Each winter term 1
Events
WT 24/25 | 2153406 | Flows with chemical reactions |2 SWS [ Lecture / £3 | Class
Exams
ST 2024 |76-T-MACH-105422 | Flows with Chemical Reactions | Class

Legend: @ Online, Q Blended (On-Site/Online), @: On-Site, X Cancelled

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 24/25, 2 SWS, Language: German/English, Open in study portal Blended (On-Site/Online)

Content

The students can describe flow scenarios, where a chemical reaktion is confined to a thin layer. They can choose simplifying
approaches for the underlying chemistry and discuss the problems with focus on the fluid mechanic aspects. The students are
able to solve simple problems analytically. Furthermore, they are qualified to discuss simplifications as relevant for an efficent
numerical solution of complex problems.

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.

Literature
Vorlesungsskript

Buckmaster, J.D.; Ludford, G.S.S.: Lectures on Mathematical Combustion, SIAM 1983
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11 COURSES Course: Applied Tribology in Industrial Product Development [T-MACH-105215]

T 11.18 Course: Applied Tribology in Industrial Product Development [T-
MACH-105215]

Responsible:  Prof. Dr.-Ing. Albert Albers
Dr.-Ing. Benoit Lorentz
Prof. Dr.-Ing. Sven Matthiesen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering
M-MACH-102599 - Major Field: Powertrain Systems
M-MACH-102605 - Major Field: Engineering Design
M-MACH-102637 - Major Field: Tribology

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 2

Competence Certificate
oral exam (20 min)

Prerequisites
None
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11 COURSES Course: Artificial Intelligence in Production [T-MACH-112115]

11.19 Course: Artificial Intelligence in Production [T-MACH-112115]

Responsible:  Prof. Dr.-Ing. Jiirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering
M-MACH-102600 - Major Field: Man - Technology - Organisation
M-MACH-102601 - Major Field: Automation Technology
M-MACH-102609 - Major Field: Cognitive Technical Systems
M-MACH-102613 - Major Field: Lifecycle Engineering
M-MACH-102614 - Major Field: Mechatronics
M-MACH-102618 - Major Field: Production Technology
M-MACH-102624 - Major Field: Information Technology
M-MACH-102633 - Major Field: Robotics

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 1
Events
WT 24/25 |2149921 Artificial Intelligence in 2 SWS | Lecture / € Fleischer
Production
Exams
ST 2024 | 76-T-MACH-112115 | Artificial Intelligence in Production Fleischer

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written Exam (90 min)

Prerequisites

none

Below you will find excerpts from events related to this course:

Artificial Intelligence in Production Lecture (V)
2149921, WS 24/25, 2 SWS, Language: German, Open in study portal On-Site
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11 COURSES Course: Artificial Intelligence in Production [T-MACH-112115]

Content

The module Al in Production is designed to teach students the practical, holistic integration of machine learning and artificial
intelligence methods in production. The course is oriented towards the phases of the CRISP-DM process with the aim of
developing a deep understanding of the necessary steps and content-related aspects (methods) within the individual phases. In
addition to teaching the practical aspects of integrating the most important machine learning methods, the focus is primarily on
the necessary steps for data generation and data preparation as well as the implementation and validation of the methods in an
industrial environment.

The lecture"Artificial Intelligence in Production" deals with the theoretical basics in a practical context. Here, the six phases of
the CRISP-DM process are run through sequentially and the necessary basics for the implementation of the respective phases
are taught. The course first deals with the data sources that are prevalent in the production environment. Subsequently,
possibilities for target-oriented data acquisition as well as data transfer and data storage are introduced. Possibilities for data
filtering and data preprocessing are discussed and production-relevant aspects are pointed out. The course then covers in detail
the necessary algorithms and procedures for implementing Al in production, before techniques and fundamentals for making the
models permanent in production (deployment) are discussed.

Learning Outcomes:
The students

» understand the relevance for the application of Al in production and know the main drivers and challenges.

» will understand the CRISP-DM process for implementing Al projects in manufacturing. Students will be able to name the
main data sources, data ingestion methods, communication architectures, models and methods for data processing.

» will understand the main machine learning techniques and be able to contrast and select them in the context of industrial
issues.

 are able to assess whether a specific problem in the context of production can be solved in a target-oriented manner
using machine learning methods, as well as what the necessary steps are for implementation.

» are able to assess the most important challenges and name possible approaches to solve them.

 are able to apply the phases of the CRISP-DM to a problem in production. Students will know the steps necessary to
build a data pipeline and will be able to do so theoretically in the context of a real-world use case.

» are able to evaluate the results of common deep learning methods and, based on this, to theoretically elaborate and
theoretically apply proposed solutions (from the field of machine learning).

Workload:

MACH:

regular attendance: 31,5 hours
self-study: 88,5 hours

WING:

regular attendance: 31,5 hours
self-study: 118,5 hours

Organizational issues
Vorlesungstermine freitags 14:00 Uhr, begleitet durch Online-Programmieriibungen.

Zur Vertiefung des im Rahmen der Lehrveranstaltung erworbenen Wissens werden die theoretischen Vorlesungseinheiten durch
Praxiseinheiten im Umfeld der Karlsruher Forschungsfabrik (https://www.karlsruher-forschungsfabrik.de) unterstitzt.

The theoretical lectures are complemented by practical lectures in the Karlsruhe Research Factory (https://www.karlsruher-
forschungsfabrik.de/en.html) to deepen the acquired knowledge.

Literature
Skript zur Veranstaltung wird Uber llias (https://ilias.studium.kit.edu/) bereitgestellt.

Lecture notes will be provided in llias (https://ilias.studium.kit.edu/).
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11 COURSES Course: Atomistic Simulations and Particle Dynamics [T-MACH-113412]

11.20 Course: Atomistic Simulations and Particle Dynamics [T-MACH-113412]

Responsible:  Prof. Dr. Peter Gumbsch
Dr.-Ing. Johannes Schneider
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering
M-MACH-102604 - Major Field: Computational Mechanics
M-MACH-102611 - Major Field: Materials Science and Engineering
M-MACH-102637 - Major Field: Tribology
M-MACH-104434 - Major Field: Modeling and Simulation in Dynamics
M-MACH-105904 - Major Field: Advanced Materials Modelling and Data Management

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1

Events

ST 2024 2181740 Particle Dynamics and 3 SWS | Lecture / Practice (/ | Weygand, Gumbsch

Atomistic Simulations @

Exams

ST 2024 76-T-MACH-105308 Atomistic Simulations and Particle Dynamics Gumbsch, Weygand
ST 2024 76-T-MACH-105308-W | Atomistic Simulations and Particle Dynamics Weygand, Gumbsch

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

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:

Particle Dynamics and Atomistic Simulations Lecture / Practice (VO0)
2181740, SS 2024, 3 SWS, Language: English, Open in study portal On-Site
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11 COURSES Course: Atomistic Simulations and Particle Dynamics [T-MACH-113412]

Content

Particle-based methods are numerical techniques used to simulate and analyse systems consisting of many discrete particles.
They are particularly useful in fields where traditional continuum mechanical approaches are insufficient, such as granular
materials, complex fluids, and defects in solids. In the lecture, the Discrete Element Method (DEM) for particles and Molecular
Dynamics (MD) for the atomistic description of material behaviour will be covered. These methods span different length and time
scales.

1. Introduction to Particle-Based Methods
a) origin and application
b) classification of particle-based methods
2. Fundamentals of Particle Dynamics
a) Newtonian mechanics and conservation laws
b) contact mechanics and friction laws
c) kinematics and dynamics of particles
3. Discrete Element Method (DEM)
a) principles and fundamentals
b) numerical implementation: discretizing space and time
c) particle detection and contact modelling
d) application examples
4. Atomistic Methods: Molecular Dynamics (MD) and Statics (MS)
a) fundamentals of atomistic models
b) interaction: interatomic potentials
i. pair potentials and their limits
ii. many-body potentials
¢) integration methods (e.g., Verlet, Leap-Frog)
d) periodic boundary conditions and neighbour lists
e) applications in materials scienc
5. Structural Analysis:
a) classification of neighbourhoods, distribution functions
b) defect energy
c) stresses, strains
6. Statistical Aspects of Atomistic Models
a) phase space
b) physical ensembles: microcanonical, canonical, grand canonical
c¢) control of temperature, pressure, stresses: thermostats and barostats
d) fluctuations and physical properties

The lecture covers both fundamental and advanced aspects of particle-based methods, with a particular focus on simple
atomistic approaches. The accompanying computer exercises are designed to deepen and complement the lecture content
through practical examples using the freely available particle simulation tool "LAMMPS" and to serve as a forum for detailed
questions from students.

Objective: The student will be able to

» explain the physical principles of particle-based simulations,

» describe the application areas of particle-based simulation methods,

» apply particle-based simulation methods to address problems in materials science, materials engineering, and process
engineering.

Recommended Prerequisites: mathematics, physics, and materials science
Lecture: 22.5 hours

Exercises: 12 hours
Self-study: 85.5 hours

Oral exam: approximately 30 minutes

Organizational issues
Die Vorlesung wird auf Englisch angeboten!

Literature

1. Understanding Molecular Simulation: From Algorithms to Applications, Daan Frenkel and Berend Smit (Academic Press,
2001) wie alle guten MD Blucher stark aus dem Bereich der physikalischen Chemie motiviert und auch aus diesem
Bereich mit Anwendungsbeispielen gefiillt, trotzdem fiir mich das beste Buch zum Thema!

2. Computer simulation of liquids, M. P. Allen and Dominic J. Tildesley (Clarendon Press, Oxford, 1996) Immer noch der
Klassiker zu klassischen MD Anwendungen. Weniger stark im Bereich der Nichtgleichgewichts-MD.

3. Computational Granular Dynamics. T. Péschel, T. Schwager, Springer, 2005. Diskrete Element Methoden.

4. Lecture Slides and Exercises.
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11 COURSES Course: Automated Manufacturing Systems [T-MACH-108844]

11.21 Course: Automated Manufacturing Systems [T-MACH-108844]

Responsible:  Prof. Dr.-Ing. Jiirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102598 - Major Field: Advanced Mechatronics
M-MACH-102601 - Major Field: Automation Technology
M-MACH-102607 - Major Field: Vehicle Technology
M-MACH-102618 - Major Field: Production Technology
M-MACH-102628 - Major Field: Lightweight Construction
M-MACH-102633 - Major Field: Robotics
M-MACH-102640 - Major Field: Technical Logistics
M-MACH-102650 - Major Field: Combustion Engines Based Powertrains

Type Credits Grading scale Recurrence Version
Oral examination 8 Grade to a third Each summer term 1
Events
ST 2024 2150904 Automated Manufacturing 6 SWS | Lecture / Practice (/ |Fleischer
Systems Q:
Exams
ST 2024 | 76-T-MACH-108844 | Automated Manufacturing Systems | Fleischer

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam (40 minutes)

Prerequisites
"T-MACH-102162 - Automatisierte Produktionsanlagen" must not be commenced.

Below you will find excerpts from events related to this course:

Automated Manufacturing Systems Lecture / Practice (VO)
2150904, SS 2024, 6 SWS, Language: German, Open in study portal On-Site
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11 COURSES Course: Automated Manufacturing Systems [T-MACH-108844]

Content
The lecture gives an overview of the structure and functioning of automated production plants. In a basic chapter, fundamental
elements for the realisation of automated production systems are taught. These include:

» Drive and control technology

» Handling technology for handling workpieces and tools

« Industrial robot technology

» Quality assurance in automated production plants

» Automated machines, cells, centres and systems for production and assembly
» Structures of multi-machine systems

» Project planning of automated production plants

An interdisciplinary view of these sub-areas results in interfaces to Industry 4.0 approaches. The basic chapters are
supplemented by practical application examples and live demonstrations in the Karlsruhe Forschungsfabrik.

In the second part of the lecture, the fundamentals taught will be clarified using practically executed production processes for
manufacturing and disassembling components, and the automated production facilities for manufacturing these components will
be analyzed. In the field of automotive powertrain technology, the automated production process for both the manufacture and
disassembly of batteries is considered. In the powertrain area, automated production facilities for the disassembly of electric
motors are considered. Furthermore, automated production systems for the field of additive manufacturing are considered.

Within tutorials, the contents from the lecture are deepened and applied to concrete problems and tasks.

Learning Outcomes:
The students ...

 are able to analyze implemented automated manufacturing systems and describe their components.

» are capable to assess the implemented examples of implemented automated manufacturing systems and apply them to
new problems.

+ are able to name automation tasks in manufacturing plants and name the components which are necessary for the
implementation of each automation task.

» are capable with respect to a given task to plan the configuration of an automated manufacturing system and to
determine the necessary components to its realization.

* are able to design and select components for a given use case of the categories: "Handling Technology", "Industrial
Robotics", "Sensory" and "Controls".

» are capable to compare different concepts for multi-machine systems and select a suitable concept for a given use case.

Workload:

MACH:

regular attendance: 63 hours
self-study: 177 hours

WING:

regular attendance: 63 hours
self-study: 207 hours

Organizational issues )
Vorlesungstermine dienstags 8:00 Uhr und donnerstags 8:00 Uhr, Ubungstermine donnerstags 09:45 Uhr.
Bekanntgabe der konkreten Ubungstermine erfolgt in der ersten Vorlesung.

Zur Vertiefung des im Rahmen der Lehrveranstaltung erworbenen Wissens werden die theoretischen Vorlesungseinheiten durch
Praxiseinheiten im Umfeld der Karlsruher Forschungsfabrik (https://www.karlsruher-forschungsfabrik.de) unterstuitzt.

The theoretical lectures are complemented by practical lectures in the Karlsruhe Research Factory (https://www.karlsruher-
forschungsfabrik.de/en.html) to deepen the acquired knowledge.

Literature
Medien:
Skript zur Veranstaltung wird Uber (https:/ilias.studium.kit.edu/) bereitgestellt.

Media:
Lecture notes will be provided in llias (https://ilias.studium.kit.edu/).
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11 COURSES Course: Automated Visual Inspection and Image Processing [T-INFO-101363]

T

11.22 Course: Automated Visual Inspection and Image Processing [T-
INFO-101363]

Responsible:  Prof. Dr.-Ing. Jirgen Beyerer
Organisation:  KIT Department of Informatics

Part of: M-MACH-102595 - Compulsory Elective Module Natural Science/Computer Science/Electrical

Engineering
Type Credits Grading scale Recurrence Version

Written examination 6 Grade to a third Each winter term 2
Events
WT 24/25 |24169 Automated Visual Inspection and 4 SWS Lecture / @ Beyerer, Zander

Image Processing

Exams
ST 2024 7500003 Automated Visual Inspection and Image Processing Beyerer
WT 24/25 | 7500008 Automated Visual Inspection and Image Processing Beyerer

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Below you will find excerpts from events related to this course:

Automated Visual Inspection and Image Processing Lecture (V)
24169, WS 24/25, 4 SWS, Language: German, Open in study portal On-Site

Content
Topics covered:

sensors and concepts for image acquisition

light and colour

image signals (system theory, Fourier transformation, stochastic processes)
excursion to wave optics

pre-processing and image enhancement

image restoration

segmentation

morphological image processing

texture analysis

detection

image pyramids, multi scale analysis and wavelet-transform

Educational objective:

Students have a sound knowledge regarding the basic concepts and methods of image processing (pre-processing and
image enhancement, image restoration, image segmentation, morphological filtering, texture analysis, detection, image
pyramids, multi-scale analysis and the wavelet transform)

Students are in the position to work out and to evaluate solution concepts for problems of automated visual inspection
Students have a sound knowledge of the different sensors and methods for the acquisition of image data as well as of
the relevant optical principles

Students know different concepts to describe image data and they know the essential system theoretical concepts and
interrelations

Organizational issues
Die Erfolgskontrolle wird in der Modulbeschreibung erlgutert.

Empfehlungen:

Grundkenntnisse der Optik und der Signalverarbeitung sind hilfreich.

Literature

Weiterfiihrende Literatur

- R. C. Gonzalez und R. E. Woods, Digital Image Processing, Prentice-Hall, Englewood Cliffs, New Jersey, 2002
- B. Jahne, Digitale Bildverarbeitung, Springer, Berlin, 2002
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11 COURSES Course: Automotive Engineering | [T-MACH-100092]

11.23 Course: Automotive Engineering | [T-MACH-100092]

Responsible: Prof. Dr. Frank Gauterin
Dr.-Ing. Martin GieRler

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102605 - Major Field: Engineering Design
M-MACH-102607 - Major Field: Vehicle Technology
M-MACH-102650 - Major Field: Combustion Engines Based Powertrains

Type Credits Grading scale Recurrence Expansion Language Version
Written examination 8 Grade to a third Each winter term 1 terms 3

Events
WT 24/25 |2113805 Automotive Engineering | 4 SWS | Lecture / @ GieRler
WT 24/25 (2113809 Automotive Engineering | 4 SWS | Lecture / € Giel3ler
Exams
ST 2024 76-T-MACH-100092 | Automotive Engineering Gauterin, Gieller
WT 24/25 | 76-T-MACH-100092 | Automotive Engineering Gielller

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

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 24/25, 4 SWS, Language: German, Open in study portal On-Site

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
Learning Objectives:

The students know the movements and the forces at the vehicle and are familiar with active and passive safety. They have
proper knowledge about operation of engines and alternative drives, the necessary transmission between engine and drive
wheels and the power distribution. They have an overview of the components necessary for the drive and have the basic
knowledge, to analyze, to evaluate, and to develop the complex system "vehicle".
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11 COURSES Course: Automotive Engineering | [T-MACH-100092]

Organizational issues
Das Vorlesungsmaterial wird auf ILIAS bereitgestellt. Das ILIAS-Passwort erhalten Sie unter https://fast-web-01.fast.kit.edu/
Passwoerterllias/

Kann nicht mit der Veranstaltung [2113809] kombiniert werden.
Can not be combined with lecture [2113809].

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.: Scriptum zur Vorlesung "Grundlagen der Fahrzeugtechnik I", KIT, Institut fir
Fahrzeugsystemtechnik, Karlsruhe, jahrlich aktualisiert

Automotive Engineering | Lecture (V)
2113809, WS 24/25, 4 SWS, Language: English, Open in study portal On-Site

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

Learning Objectives:

The students know the movements and the forces at the vehicle and are familiar with active and passive safety. They have
proper knowledge about operation of engines and alternative drives, the necessary transmission between engine and drive

wheels and the power distribution. They have an overview of the components necessary for the drive and have the basic
knowledge, to analyze, to evaluate, and to develop the complex system "vehicle".

Organizational issues
You will find the lecture material on ILIAS. To get the ILIAS password, KIT students refer to https.//fast-web-01.fast.kit.edu/
Passwoerterllias/, students from eucor universities send an e-mail to martina.kaiser@pkit.edu

Kann nicht mit LV Grundlagen der Fahrzeugtechnik | [2113805] kombiniert werden.
Can not be combined with lecture [2113805] Grundlagen der Fahrzeugtechnik .

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./ GieRler, M./ Gnadler, R.: Scriptum zur Vorlesung 'Automotive Engineering I', KIT, Institut fir
Fahrzeugsystemtechnik, Karlsruhe, jahrlich aktualisiert
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11 COURSES Course: Automotive Engineering Il [T-MACH-102117]

11.24 Course: Automotive Engineering Il [T-MACH-102117]

Responsible: Prof. Dr. Frank Gauterin
Dr.-Ing. Martin GieRler

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-102597 - Compulsory Elective Module Mechanical Engineering
M-MACH-102607 - Major Field: Vehicle Technology
M-MACH-102650 - Major Field: Combustion Engines Based Powertrains

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 1

Events

ST 2024 2114835 Automotive Engineering Il 2SWS |Lecture / @ GieRler

ST 2024 2114855 Automotive Engineering Il 2 SWS | Lecture / € Giel3ler

Exams

ST 2024 76-T-MACH-102117 Automotive Engineering Il Gauterin, Gieller
ST 2024 76T-MACH-102117_mdl. | Automotive Engineering GieBler

WT 24/25 |[76-T-MACH-102117 Automotive Engineering Il GieBler

WT 24/25 | 76T-MACH-102117-2 Automotive Engineering Il Giel3ler

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

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 2024, 2 SWS, Language: German, Open in study portal On-Site

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

Learning Objectives:

The students have an overview of the modules which are necessary for the tracking of a motor vehicle and the power
transmission between vehicle bodywork and roadway. They have knowledge of different wheel suspensions, tyres, steering
elements, and brakes. They know different design versions, functions and the influence on driving and braking behavior. They
are able to correctly develop the appropriate components. They are ready to analyze, to evaluate, and to optimize the complex
interaction of the different components under consideration of boundary conditions.

Organizational issues
Kann nicht mit der Veranstaltung [2114855] kombiniert werden.

Can not be combined with lecture [2114855]
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11 COURSES Course: Automotive Engineering Il [T-MACH-102117]

Literature
1. HeiBing, 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. Unrau, H.-J./ Gnadler, R.: Scriptum zur Vorlesung 'Grundlagen der Fahrzeugtechnik II' KIT, Institut fir
Fahrzeugsystemtechnik, Karlsruhe, jahrliche Aktualisierung

Automotive Engineering Il Lecture (V)
2114855, SS 2024, 2 SWS, Language: English, Open in study portal On-Site

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 the designs

Learning Objectives:

The students have an overview of the modules which are necessary for the tracking of a motor vehicle and the power
transmission between vehicle and roadway. They have knowledge of different wheel suspensions, tyres, steering elements, and
brakes. They know different design versions, functions and the influence on driving and braking behavior. They are able to
correctly develop the appropriate components. They are ready to analyze, to evaluate, and to optimize the complex interaction
of the different components under consideration of boundary conditions.

Literature
Elective literature:

1. Robert Bosch GmbH: Automotive Handbook, 9th Edition, Wiley, Chichester 2015

2. Heifding, B. / Ersoy, M.: Chassis Handbook - fundamentals, driving dynamics, components, mechatronics, perspectives,
Vieweg+Teubner, Wiesbaden 2011

3. GielBler, M. / Gnadler, R.: Script to the lecture "Automotive Engineering 11", KIT, Institut of Vehicle System Technology,
Karlsruhe, annual update
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11 COURSES

Course: Automotive Vision [T-MACH-105218]

11.25 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 - Compulsory Elective Module Mechanical Engineering

M-MACH-102598 - Major Field: Advanced Mechatronics
M-MACH-102607 - Major Field: Vehicle Technology

M-MACH-102609 - Major Field: Cognitive Technical Systems

M-MACH-102614 - Major Field: Mechatronics
M-MACH-102624 - Major Field: Information Technology

M-MACH-102625 - Major Field: Information Technology of Logistic Systems

M-MACH-102630 - Major Field: Mobile Machines
M-MACH-102633 - Major Field: Robotics
M-MACH-102641 - Major Field: Rail System Technology

Type Credits Grading scale
Written examination 6 Grade to a third

Recurrence
Each summer term

Version
3

Events

ST2024 |[2138340 | Automotive Vision 3 SWS

Lecture / @

| Lauer, Fehler

Exams

ST 2024 | 76-T-MACH-105218 | Automotive Vision

| stiller, Lauer

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

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
2138340, SS 2024, 3 SWS, Language: English, Open in study portal

Content
Lernziele (EN):

Lecture (V)
On-Site

Machine perception and interpretation of the environment for the basis for the generation of intelligent behaviour. Especially
visual perception opens the door to novel automotive applications. First driver assistance systems can already improve safety,
comfort and efficiency in vehicles. Yet, several decades of research will be required to achieve an automated behaviour with a
performance equivalent to a human operator. The lecture addresses students in mechanical engineering and related subjects
who intend to get an interdisciplinary knowledge in a state-of-the-art technical domain. Machine vision, vehicle kinematics and
advanced information processing techniques are presented to provide a broad overview on Reeing vehicles'. Application

examples from cutting-edge and future driver
assistance systems illustrate the discussed subjects.

Lehrinhalt (EN):

. 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

O~NOOOTHAWN =

Nachweis: Written examination 60 minutes
Arbeitsaufwand (EN): 120 hours
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11 COURSES Course: Automotive Vision [T-MACH-105218]

Literature
Foliensatz zur Veranstaltung wird als kostenlose pdf-Datei bereitgestellt. Weitere Empfehlungen werden in der Vorlesung

bekannt gegeben.
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