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The standard period of study for Master´s programmes amounts to three theoretical semesters whereby
the third semester shall be primarily for the completion of the Master’s thesis. The programme shall be
offered as a full-time course (Picture 1). Within the range of subjects, students are conveyed an in-depth
and detailed theoretical, technical and practical understanding of production systems in the automotive
sector. This understanding goes beyond the strategic, planning and operative development processes
of these systems with regard to product development.

Picture 2: Programme structure
In the first semester (see Picture 2), knowledge, skills and competencies in the field of Technology
Development & Innovation Management, Engineering Processes, Production and Logistics Networks,
Scientific Research Seminar, Advanced Manufacturing Technologies and Cost Engineering & Rik Management in Automotive are conveyed.
The second semester includes following compulsory modules: Production System and Plant Design,
Automation and Equipment Technologies, Production Management and Optimisation and Digital Technologies in Engineering. In Group Project students practising working on a bigger task as part of a
project team are given the opportunity to try out all project stages.
Additionally Individual Elective, can be selected either in the first or second semester.
The Master´s programme concludes with the Master’s thesis in the third and last semester. The thesis
Picture 1: Programme structure

is complemented by seminars.
There are practical elements in all modules, stressing the application-oriented profile of this Master´s
programme, e.g. by providing project and thesis topics set by partner companies (especially for the dual
programme).
In preparation for the Master´s programme, there is an optional annual preparatory course on offer for
international students in advance with courses on German language and culture and on self-reliant academic working methods. Language and culture courses are offered throughout while the university is
in session. German students have the opportunity to learn another foreign language.
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In the course of the dual study programme, students having entered a contract with a company, are
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Objectives of the study programme

advised to spend their internships there during their semester breaks with the option of complementing
their practical experience with an entire semester before their Master´s thesis. The companies are responsible for organising and devising the internship, but are advised to refer to the curriculum.

On the basis of their completed Bachelor’s programme, graduates acquire and expand their knowledge,
skills and competencies in order to understand automotive production systems in their complexity theoretically, technically and practically. Furthermore, they shall understand development processes in product development to be able to plan, develop, implement, operate and develop such systems further in
an entire technical, strategic and managerial manner.
There is an emphasis on the graduate´s qualification enabling them to in highly linked processes, recognise, plan and execute tasks, assess the need and scope for action as well as take part in developing
and managing. They are in a position to recognise the interdependency of technical, strategic, managerial, social and further non-technical topics and integrate their actions responsibly. In particular, students
acquire following knowledge, skills and competencies during their studies:
1. Knowledge
Graduates of the Master´s programme Automotive Production Engineering acquire in-depth knowledge
of production technologies and systems, engineering, project and process management as well as personnel and leadership.
Following modules convey the technologies essentially relevant to the field of production:

-

 Advanced Manufacturing Technologies
Automation and Equipment Technologies
Knowledge of entire production systems including logistics, competence and supply chain strategies and
therefore also relevant managerial knowledge are conveyed by following modules:

-

Production and Logistics Networks,
Procurement, Cost and Innovation Management
These modules convey in‐depth knowledge of process management focussing on engineering during the
development of production systems in connection with simultaneous product development including
quality management:

-

Engineering Processes in Automotive Industry
Digital Technologies in Engineering (specialised compulsory elective module)
Technology Development and Management (specialised elective module)
Following modules convey the knowledge of planning, operating and optimising production systems and
plants

-

Production System and Plant Design
Production Management and Optimisation (specialised elective module)
Students acquire experience and knowledge of engineering‐oriented working techniques and methods as
well as project management and execution in connection with extra sociological skills enabling them to
manage projects and staff

5

Scientific Research Seminar
Project II (Group Project)
6
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This is a selection of skills:

Personnel and Leadership (specialised elective module)
In the last module students acquire in‐depth knowledge in the field of research/development as well as
theoretical scientific models and independent scientific working methods including scientific reasoning
and documentation:

-
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-

Master´s thesis
The knowledge and skills which are conveyed in the individual modules, are interlinked in such a way, that
graduates are getting to know the entire system production in its complex structure and interconnected‐
ness via strategy (company, product, production, competencies, etc.), technologies, personnel, manage‐
ment, and processes.

-

On one hand they are to gain a deeper understanding of planning, development, structure, start-up and
quality management of production systems in connection with product development. On the other hand
they acquire knowledge and skills about the company, the organisation, management and optimisation

-

of such a product system for technically challenging products (Picture 3).

-

-

-

-

Picture 3: Structure of programme contents
2. Skills
Graduates of the Master´s programme Automotive Production Engineering have all skills enabling them

-

to work as an engineer in the development of a production system at the company at their disposal.
These skills enable them to work as production planner (with strategic, technological, managerial and
process-related focus), plant engineer/engineer for equipment technologies as well as plant developer,
planning/production manager and manufacturing developer.
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-

analysis, understanding and design of complex technical and non‐technical systems in the field of
production
All modules;
understanding, design and calculation of manufacturing methods and technologies and there in‐
terdependency
with
vehicle
concepts
Modules: Manufacturing Technologies in Automotive Industry; Automation and Equipment Tech‐
nologies;
management, layout and development of manufacturing technologies and processes
Modules: Technology Development and Management, Production Management and Optimisation,
Production System and Plant Design;
technical and managerial planning and design of production facilities ‐ factories, manufacturing
areas,
plants,
automation,
equipment,
personnel,
etc.
Modules: Procurement, Cost and Innovation Management; Engineering Processes in Automotive
Industry; Digital Technologies in Engineering Engineering; Production System and Plant Design; Au‐
tomation and Equipment Technologies; Production and Logistics Networks;
planning, collaboration, controlling as well as management of projects and processes in complex
and
multilayered
development
processes
Modules: Production and Logistics Networks; Procurement, Cost and Innovation Management; En‐
gineering Processes in Automotive Industry; Digital Technologies in Engineering Engineering; Indi‐
vidual Project; Group Project; Personnel and Leadership; Master’s Thesis;
understanding, execution and design of engineering processes such as simultaneous engineering,
that is the simultaneously interlinked development of product and production system with con‐
struction
suitable
for
production
by
means
of
product
impact
Modules: Engineering Processes in Automotive Industry; Digital Technologies in Engineering Engi‐
neering; Technology Development and Management; Production System and Plant Design; Produc‐
tion and Logistics Networks; Procurement, Cost and Innovation Management
understanding and application of computer systems relevant to production such as digital planning
and CAx‐systems (CAD, CAE, process simulation, manufacturing simulation, digital factory, etc.),
PLM‐/PDM‐systems, data base and process management systems and further IT‐systems
Modules: Digital Technologies in Engineering Engineering; Automation and Equipment Technolo‐
gies
understanding and design of competency strategies and procurement processes
Modules: Production and Logistics Networks; Procurement, Cost and Innovation Management;
Technology Development and Management
understanding and execution of managerial calculations for example for investment and other de‐
cisions
Modules: Production and Logistics Networks; Procurement, Cost and Innovation Management
understanding, execution and design of quality and start‐up management in production in connec‐
tion
with
vehicle
and
product
development
Modules: Engineering Processes in Automotive Industry; Automation and Equipment Technologies;
Production Management and Optimisation; Production System and Plant Design
co‐operation within and management of intercultural and interdisciplinary teams
Modules: Group Project; Personnel and Leadership; Master’s Thesis
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academic research and others by collecting and interpreting relevant technical and managerial
data as well as information from primary and secondary sources with scientific methods
Modules: Individual Project, Group Project; Master’s Thesis
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Objectives of the study programme ‐ Dual option

The dual variant of the master programme has a special focus on practical stages in companies or
industry partners of our university. In particular, dual students acquire following knowledge, skills and
competencies during their dual studies:

3. Competencies



-

-

-

-

-

-

Graduates of the Master´s programme Automotive Production Engineering are able to apply
their in‐depth knowledge in complex tasks with regard to the development and operation of
production systems. On the basis of their completed Bachelor´s programme, their first profes‐
sional qualification, they acquire amongst others following competencies:
Analysis and evaluation skills: The graduates are able to analyse complex tasks/problems in the
area of complex production systems and their development, to identify their key factors and to
carry out evaluations as well as hedgings.
Problem solving skills: The graduates are able to solve problems relating to the development and
operation of production systems, which are incompletely defined and demonstrate competing re‐
quirements by using scientific, theoretical as well as application‐oriented methods. They are in the
position to formulate and abstract problems and to put problem solving techniques into practice.
Planning and development skills: The Master’s graduates master the rules of project and process
management, production systems planning, development and operation as well as their use on
technical, strategic, planning and economic problems and questions in practice, especially in the
automotive production inc. suppliers. They can structure tasks from planning and development
and store as well as process work contents and also control these in a team environment.
(Engineer) methodological skills: The graduates can use tried‐and‐tested and new production,
planning, engineering, procurement, logistics, project management and staff management meth‐
ods, as well as their use in production systems development and operation. Amongst others, cre‐
ativity techniques, technology management methods, methodical development and construction,
materials technology, digital planning and CAx systems (CAD, CAE, process simulation, production
simulation, digital factory, etc.), PLM/PDM systems, database and process management systems
and other IT systems belong to further working methods and techniques for engineers.
Skills for academic work and research: The graduates have the ability to quickly, methodically and
systematically learn the ropes of a new, unfamiliar field of activity as well as to organise, select,
interpret and present varied information. They can develop academic ideas, establish theories,
and check and further develop these with academic methods.
Decision‐making and responsibility skills: The graduates can easily get around strongly networked
processes in particular, understand, plan and carry out tasks, assess the need for action and scope
as well as contribute to the shaping of tasks in a managing role, too. They are in the position to
understand interactions of technical, strategic, economic, social and other non‐technical issues
and to include these in their action responsibly.
Generic skills, intercultural skills, social competence and leadership skills: The graduates of this
course of studies are able to manage national and international teams, which can consist of differ‐
ent disciplines and levels. In the practical seminars (e.g. project), the students develop their skills
in the areas of project, conflict and time management, team building, moderating and presenting.
The technical seminar presentations also require their rhetoric skills, creativity and endurance in
addition to their academic expertise.
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1. Knowledge
Graduates of the Master´s programme “Automotive Production Engineering” – Dual option acquire indepth practical knowledge of minimum one of the following thematic fields: production, automation and
equipment technologies, production systems, logistics, technical procurement, engineering, digital technologies/engineering, project and process management, production planning, technology development,
production (operational), personnel and leadership. They acquire and deepen their knowledge by
cooperating with employees from different departments or individually working on one of the subjects
mentioned above. Dual students learn to combine the practical experiences with the theoretical knowledge they acquire during the regular period of study. In particular, dual students acquire knowledge
about operational integration and practical administration as well as about different levels of developing
and/or applying knowledge in the thematic fields, about everyday management and development steps
including the interdependency of different thematic fields in the practical activities.
2. Skills
Dual students develop during their practical activities in companies the ability to solve engineering tasks
and problems in an industrial environment. In particular they are able to analyse, design solutions and
solve practical problems by using their theoretical background and knowledge of research methodology.
There are also developed a wide range of skills that help dual graduates to reach specific results within
well-defined time budgets and by working within hierarchic structures in intercultural, interdisciplinary
teams.
3.

Competencies

Dual students extend their competencies mentioned above (s. chapter 1.2) by the capacity to apply their
knowledge, skills and competencies in the practical industrial environment. In this respect they extend
the following competencies:


Analysis and assessment in industrial environment;



Solving problems in industrial environment;



Planning and developing in industrial environment;



Engineering methods in industrial environment;



Scientific work and research in industrial environment;



Decision-making and resolute action in industrial environment;



Interdisciplinary and intercultural competencies, communication and leading competencies in industrial environment.
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A special focus lies on the advanced competencies of dual graduates to work in real/practical processes
strongly connected to each other, to recognize, design and organize tasks, to appreciate the need and

Master - Automotive Production Engineering SPO ab 2017

2

Description of Modules

2.1

Compulsory subjects (Pflichtfächer)

Wintersemester
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the room for action as well as to be able to play a decisive role in the organization processes. Dual
students extend their practical capacities in the fields of project, conflict and time management, team
development, moderation and presentation.
The exact breakdown of the module aims and contents can be found in the next chapter “Course descriptions”.

Technology Development & Innovation Management
Module abbreviation:

TDevInnM_M‐APE

Curriculum:

Language of instruction:

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

Compulsory Sub‐
ject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Technology Development & Innovation Management (TDevInnM_M‐APE)

Lecture types:

TDevInnM_M‐APE: SU ‐ lecture

47 h
48 h
30 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
None
Objectives:


Know the significance, methods, elements and processes of innovation and technology management.



Understand the involvement in corporate and product development processes.



Can independently use methods of innovation and technology management.



Can install processes suited for systematic technology development and use methods.



Know about the significance, effect and limits of IP protection (Intellectual Property) and its targeted ap‐
plication as well as patenting processes

Content:


Technology and innovation management



Technology development: processes, methods, examples



Benchmarking

12
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Production System and Plant Design

schrP90 ‐ written exam, 90 minutes
Module abbreviation:

PS&PD_M‐APE

Curriculum:

Language of instruction:

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

Compulsory Sub‐
ject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Production System and Plant Design (PS&PD_M‐APE)

Lecture types:

PS&amp;PD_M‐APE: SU ‐ lecture

60 h
25 h
30 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
Fundamental knowledge of production planning and control (PPS) as well as factory planning at bachelor level,
MTM basic knowledge, REFA GA2.0 basic knowledge
Objectives:
Knowledge and skills in
‐ production systems in the automotive industry with their concepts and forms
‐ explanatory variables and aims of design and control (added value, motivation, work load, ergonomics,
etc.)
‐ influence of the product on production costs (DFMA)
‐ processes, structures and elements of a production system
‐ assess processes in production capacity‐ and costwise and develop best practice implementations using
methodical approaches (MTM, REFA, ORTIM Zeit)
‐ procedures and methods of manufacturing planning
‐ implementation, operation and optimization of flow production in the automotive industry
‐ methods of ergonomics (e.g. workplace evaluation and design)
‐ shopfloor organization and smart manufacturing
Content:
‐ Production systems and their development
‐ Production and factory planning processes and strategies (Added value, motivation, ergonomics)
‐ Ergonomics (Industrial Engineering/work preparation)
‐ MTM, REFA target time determination
‐ Design for manufacturing and assembly (DFMA)
‐ Shopfloor management
‐ Manufacturing planning
‐ Assembly planning
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Automation and Equipment Technologies

schrP90 ‐ written exam, 90 minutes
Module abbreviation:

A&ET_M‐APE

Curriculum:

Language of instruction:

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

Compulsory Sub‐
ject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Automation and Equipment Technologies (A&ET_M‐APE)

Lecture types:

A&amp;ET_M‐APE: SU ‐ lecture

47 h
48 h
30 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
None
Objectives:
The students

15



Get to know the fields of application of automation technologies in automotive production including sup‐
pliers. They can determine suitable application‐oriented levels of automation (economic and technologi‐
cal).



Know the structure and individual components of automation systems and their interaction in automo‐
tive production (amongst others, steerings, software, clamping systems, robots, transport technology,
systems, factory …)



Can derive and assess interactions between automation technology and manufacturing technology/pro‐
cesses, product design, production design, productivity/availability etc.



Can interpret robot systems in particular (single robot, robotic cells and gardens) mathematically and
with planning (possibly do it themselves and programme using exercises/practical exercises in the lab??)



Know the planning and development processes of automation systems and equipment in automotive
production (e.g. robot offline programming, accessibility simulations, virtual commissioning, tooling
methods planning, forming simulation etc.) and their involvement in product/production development
processes.



Know the involvement, processes and technology of equipment manufacture for the development, con‐
struction and production of tools and systems.



Learn the methods for the construction, commissioning and quality optimisation of systems and tools in
conjunction with the production start‐up processes.
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Get to know the tool machines used in automotive production and can assess these both technologically
and economically (e.g. for procurement processes).



Robotics, automation and control technology in automotive manufacturing



Equipment manufacturing: system manufacturing, tool and mould making, tool machines

Production Management and Optimisation
Module abbreviation:

Content:

ProdMO_M‐APE

Curriculum:

Examinations:
schrP90 ‐ written exam, 90 minutes

Wintersemester
2020/21

Language of instruction:

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

Compulsory Sub‐
ject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Production Management and Optimisation (ProdMO_M‐APE)

Lecture types:

ProdMO_M‐APE:

47 h
48 h
30 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
None
Objectives:
The students:


Are familiar with the principles, models and components of quality management (e.g. TQM, Six‐Sigma,
EFQM) and operative quality assurance



Are able to analyse quality impacts of manufacturing processes by using suitable methods (i.e. P‐FMEA)



Learn to understand any production system as a value stream and get knowledge to document, to ana‐
lyse and to improve such a system on a data based approach



Are in the position to use methods, tools and principles (i.e. value stream mapping, SMED, 5S) in or‐
der to optimise production systems (i.e. machining, assembly, tool room) as well as elements (e.g. topol‐
ogy, manufacturing and handling processes, provision of materials) of the production system



Know the aspects and significance of information management in production and the fundamental func‐
tions of the systems used for it (e.g. visual management, IT, industry 4.0)



Know basic principles of shop floor management and the meaning of process data visualization



Are aware of the integration of new processes in existing manufacturing systems caused by product
changes or completely new start‐ups

Content:
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Quality management models



P‐FMEA and quality assurance on process level



Principles and methods to analyse manufacturing operations

18
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Process data with focus on productivity and quality



Optimisation of work stations and production systems



Information and personnel management in production



Integration of product and process changes



Additional practical exercises and field trips
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Digital Technologies in Engineering
Module abbreviation:
Curriculum:

Examinations:
mdlP ‐ oral exam, 15 minutes

Language of instruction:

Reg.no.:

DigiTEng_M‐APE
Programme

Module type

Semester

Automotive Production Engineer‐
ing

Compulsory Sub‐
ject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Digital Technologies in Engineering (DigiTEng_M‐APE)

Lecture types:

DigiTEng_M‐APE:

47 h
48 h
30 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
CAx knowledge such as CAD systems, FEM etc.
Objectives:
The students:
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Can assess the considerable significance of PLM/PDM as a means of communication in the product devel‐
opment process.



Are familiar with the management of product and production data in the engineering process.



Know and understand models, concepts and methods of PLM/PDM



Can handle exemplary, specific PLM/PDM systems.



Get to know and understand CAx strategies (amongst others, for CAD, CAQ, CAE, CAM, DMU etc.) and
their interactions on corporate processes.



Know possibilities and systems of the “digital factory“ for production and factory design, planning and
development, in particular for Simultaneous Engineering, and their involvement in the product develop‐
ment process.



Understand the theory behind different simulation methods such as discrete event simulation, continu‐
ous simulation, FEM simulation as well as the according modelling steps



Can handle exemplary, specific systems of the digital factory (e.g. system layout, process/availability sim‐
ulation, robot offline programming, system simulation, assembly and ergonomics simulation).



Know foundations (FEM methodology) and different systems of (physical) manufacturing process simula‐
tion (e.g. forming simulation, casting simulation, joining simulation, painting simulation etc.) and their
fields of application as well as limits.
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Product Life Cycle Management (PLM)



Product Data Management (PDM)



CAx strategies



Digital factory (planning) and manufacturing (process) simulation
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Group Project
Module abbreviation:

Project_M‐APE

Curriculum:

Examinations:
Language of instruction:

schrP90 ‐ written exam, 90 minutes

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

Compulsory Sub‐
ject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Group Project (Project_M‐APE)

Lecture types:

Project_M‐APE: Prj ‐ project

47 h
78 h
0h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
None
Objectives:
The students:


Can successfully work on and solve a complex, professional task in a team during the course of a semes‐
ter.



Can independently learn the ropes of a new, demanding professional theme, unfamiliar to them, and
work on this using academic methods and engineering and economic expert knowledge gained so far.



Can competently discuss and convincingly present the obtained project results and document these ac‐
cording to the technical and academic standards.



Can develop interdisciplinary connections and understand the interaction of different specialist disci‐
plines in engineering.



Has distinctive methodological and social skills in areas such as teamwork, communication, leadership,
creative techniques, project management and time management

Content:

21



Working on a project task in a team during a semester; the project tasks differ from semester to semes‐
ter.



The project is generally a complex task from the area of production systems and their development pro‐
cesses and is carried out in small teams with divided responsibilities, put together by the students them‐
selves

22
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In this type of work, knowledge acquired so far can be practically implemented by means of a practical
task.



In addition, the ability of the students to organise, carry out, document and present a project is pro‐
moted.



Key qualifications in the area of teamwork, project management as well as social skills are consolidated.

2.2

Electives (Individuelle Wahlpflichtmodule)

Ausgewählte Kapitel der Digitalisierung
Module abbreviation:

Examinations:
Projektarbeit

Wintersemester
2020/21

WMod_AgKDigi_M‐APE

Curriculum:

Language of instruction:

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

General Elective
Subject

2

German/English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Subjects of the module:

Selected Chapters of Digitalization (WMod_AgKDigi_M‐APE)

Lecture types:

WMod_AgKDigi_M‐APE:

47 h
78 h
0h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
None
Objectives:
Die Studierenden


verstehen die Aufgaben der Digitalisierungen der Fabrik, die sich ergebenen Herausforderungen und
möglichen Lösungsansätze bei Industrie 4.0,



vertiefen dabei Kenntnisse im Datenmanagement, Softwareschnittstellen und der Optimierung der Or‐
ganisation,



lernen die Treiber der Digitalisierung ebenso wie die typischen Phasen der Digitalisierung, von der Digital‐
isierung bestehender Prozesse bis hin zu neuen digitalen Geschäftsmodellen und Ökosystemen
(Wertschöpfungsnetzwerken) an Beispielen kennen,



arbeiten in Übungsteilen mit aktueller Software



sind in der Lage, sich selbstständig unter Anwendung einer systematischen Herangehensweise in
konkrete Problemstellungen aus dem Bereich Digitalisierung einzuarbeiten, diese zu analysieren und Lö‐
sungsalternativen aufzuzeigen.

Content:
Industrie 4.0 (Bernhard Axmann)


23

Motivation zur Digitalisierung und Einordnung von Industrie 4.0 in den historischen Kontext
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Übersicht zu Software‐Anwendungen und deren Vernetzung im Industriebetrieb (Entwicklungs‐ und
Produktionsbetrieb)

Sustainability in SCM



Herausforderungen (warum sind viele Softwareprojekte im Industriebetrieb nicht erfolgreich)

Module abbreviation:



Lösungsansätze

Curriculum:

Digitale Transformation (Cornelia Zehbold)


WMod_SustSCM_M‐APE

Disruptive Technologien



Treiber der Digitalisierung



Dimensionen der Digitalisierung im Überblick: Geschäftsmodelle, Prozesse, Produkte, Vernetzung von
Produkten mit der Umwelt, Mensch‐Maschine‐Schnittstelle



Digitale Geschäftsmodelle und Wertschöpfungsnetzwerke



Digitale Geschäftsprozesse

Language of instruction:

LN – Studienarbeit ohne Präsentation

Reg.no.:

Programme

Module type

Semester

Automotive Production Engineer‐
ing

General Elective
Subject

2

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Exam preparation time
Total:

Examinations:

Wintersemester
2020/21

Subjects of the module:

Sustainability in SCM (WMod_SustSCM_M‐APE)

Lecture types:

WMod_SustSCM_M‐APE: SU ‐ lecture

47 h
48 h
30 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
None
Objectives:
The students will get an


understanding of the meaning of sustainability in supply chain management



understanding of economical, environmental and social issues of sustainability



understanding of the Objectives, tasks, tools to analyse, design and to optimize sustainable supply chains

Content:


individual group projects with specific topics in sustainability



discussions in plenum (all students)



preparation of presentations (approx 15 min/student) for selected topics



preparation of a final essay (approx. 10 pages/student) for specific topics

Examinations:
LN ‐ Presentation (15 min), written essay (10 pages): each 50 percent of the total exam

25
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Master - Automotive Production Engineering SPO ab 2017

Wintersemester
2020/21

Inhalte des Moduls

Gründercoaching / Entrepreneurship‐Coaching
Gründercoaching / Entre‐
preneurship‐Coaching

Art der Lehrveranstaltung

Wahlfach Methodenkompetenz

Dauer des Moduls / Häufigkeit
des Angebots des Moduls

1 Semester

Lehrveranstaltungen des Mo‐
duls

Gründercoaching / Entrepreneurship‐Coaching (AMM GC)

Lehr‐ und Lernmethoden des
Moduls

Seminaristischer Unterricht / Coaching von Gründungsinteressierten oder ‐
Teams anhand eines eigenen Gründungsvorhaben oder eines vom Doz‐
enten vorgeschlagenen Gründungsthemengebiets zwecks Aufbau Grün‐
dungserfah‐ rung

Voraussetzungen für die Teil‐
nahme laut SPO

Keine

Empfohlene Voraussetzungen

Entweder ist bereits eine Geschäftsidee vorhanden oder die Studierenden inte‐
ressieren sich für Themenvorschläge des Dozenten (siehe Hinweis).

Verwendbarkeit des Modules
innerhalb des eigenen sowie
für andere Studiengänge

Dieses Modul ist für alle Master‐Studiengänge der THI geöffnet, soweit im Mo‐
dulhandbuch des jeweiligen Studiengangs angeboten.

Gesamtarbeitsaufwand und
seine Zusammensetzung

SWS

ECTS

Präsenz‐
zeit

WBT‐Auf‐
wand

Selbststu‐
dium

Gesamtauf‐
wand

4

5

47 h

0h

78 h

125 h

Modulnummer






Hinweis

Winter‐ und Sommersemester

Art der Prüfung / Vorausset‐
zungen für die Vergabe von
Leistungspunkten

LN ‐ Projektarbeit

Gewichtung der Einzelnote in
der Gesamtnote

Siehe SPO

Qualifikationsziele des Mo‐
duls

Nach erfolgreicher Teilnahme an der Modulveranstaltung sind die Stud‐
ierenden in der Lage…










4.2

Modulbezeichnung



Master - Automotive Production Engineering SPO ab 2017

Wintersemester
2020/21

Ideation
Value Proposition Design
Business Model Canvas
Business Model Innovation
Minimal Viable Product & Preto‐/Prototyping
Business Planning
Pitching

Das Coaching wird (soweit möglich) in Kooperation mit einem Business‐Partner
als Wirtschaftspaten durchgeführt. Durch diese Kooperation erhält jedes Team
neben der Betreuung durch den THI‐Dozierenden einen Praxis‐Paten.

eine Geschäftsidee selbst zu entwickeln, zu beurteilen und zu einem
kon‐ sistenten Businessplan auszudifferenzieren.
die Erfolgsfaktoren für bestimmte Geschäftsarten zu identifizieren
und entsprechende Maßnahmen für die Umsetzung abzuleiten.
die Umsetzung konsequent vorzubereiten und die Geschäftsidee
durch eine Gründung im Markt anzubahnen bzw. tatsächlich ein‐
zuführen.
sich auf die Teilnahme in Gründungswettbewerben gezielt vorzu‐
bereiten und die dort auftauchenden Herausforderungen zu erfüllen.
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Master - Automotive Production Engineering

Wintersemester
2020/21

Master - Automotive Production Engineering




Wintersemester
2020/21

potentials of electrified drivetrains according to fuel consumption and emission generation
energy storage systems for vehicle applications

Power Train
Module abbreviation:

Reg.no.:

IAE_PT

Curriculum:

3

Programme

Module type

Semester

International Automotive Engineer‐
ing ‐ Master

General elective
Subject

1

Language of instruction:

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Total:

Subjects of the module:

Power Train

Lecture types:

SU/Ü ‐ lecture with integrated exercises

Examinations:

schrP90 ‐ written exam, 90 minutes

47 h
78 h
125 h

Prerequisites according examination regulation:
None
Recommended prerequisites:
basic knowledge of physics (Work, Power, Forces, Torques, ...), engineering mathematics (differential and in‐
tegral calculus), engineering mechanics
Objectives:
After successfully completing the module the students
 know details about legal framework conditions for current and future powertrain developments (CO2‐
and emission legislation, test procedures, test cycles, ...)
 understand advantages and disadvantages of different drivetrain concepts according to driving perfor‐
mance and energy consumption
 show detailed knowledge of internal combustion engine design principles and operation strategies
 are able to explain the operating principles of different gearbox constructions and know advantages and
disadvantages of the different concepts
 have a detailed understanding of hybrid drivetrain architectures and know about the potentials of hybrid
drivetrain technology
 know different energy storage systems for vehicle applications and their advantages and disadvantages
Content:









basics of vehicle movement and driving resistances
market‐specific test procedures for series‐production vehicles / certification
design principles of internal combustion engines (ICE)
advantages/disadvantages of different IC‐engine concepts (diesel/gasoline, ...)
concepts for fuel consumption reduction in modern IC‐engines
emission generation in IC‐engines / exhaust gas aftertreatment
gearbox concepts and start‐up elements
hybrid and electric drivetrain concepts
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Master - Automotive Production Engineering

Wintersemester
2020/21

Sensor Technology and Signal Processing
Module abbreviation:


Reg.no.:

IAE_ST&SP

Curriculum:

7.2.3

Programme

Module type

Semester

International Automotive Engineer‐
ing ‐ Master

General Elective
Subject

1

Language of instruction:

English

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Total:

Subjects of the module:

Sensor Technology and Signal Processing

Lecture types:

SU/Ü ‐ lecture with integrated exercises

Examinations:

LN ‐ written exam, 90 minutes
Prerequisites:
 Linear algebra
 Probability theory
 Basics of signal processing

Master - Automotive Production Engineering



Wintersemester
2020/21

o Kalman Filter
Sensor Data Fusion
o Data Association
o Track‐To‐Track Fusion
Analog and Digital Processing of Signals
o Analog Filters, Amplifiers and A/D Converters
o Fourier Series and Transform, Laplace‐ and z‐Transform
o Digital Filters

47 h
78 h
125 h

Prerequisites according examination regulation:
Mathematics for Engineers
Recommended prerequisites:
Basics of Signal Processing; Basics of Control Theory; Basics Matlab
Objectives:
After successfully completing the module the students are able to
 describe major trends in the automotive sensor market;
 categorize automotive sensors with respect to the underlying physical effects;
 to analyze sensor signals in the time‐ and frequency‐domain;
 apply statistical signal processing algorithms (e. g., Kalman filter) to automotive sensor data;
 to evaluate algorithms for sensor data fusion;
 to design and apply simple machine learning algorithms
 to implement statistical signal processing algorithms in Matlab.
Content:




Introduction to Automotive Sensors
o Automotive Sensor Market
o Sensor Technologies
o Sensor Types and Characteristics
o Multi‐Modal Sensor Systems
Statistical Signal Processing
o Signal Types and Characteristics
o Basics of Statistical Signal Processing
o Pattern Recognition
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Master - Automotive Production Engineering

Automotive Electronics
Module abbreviation:

Reg.no.:

Module abbreviation:

5

Programme

Module type

Semester

International Automotive Engineer‐
ing ‐ Master

General elective
Subject

1

Reg.no.:

IAE_PSED

Curriculum:

Module type

Semester

International Automotive Engineer‐
ing ‐ Master

General elective
Subject

1

English

Language of instruction:

English

Credit points / SWS:

5 ECTS / 4 SWS

Credit points / SWS:

5 ECTS / 4 SWS

Workload:

Contact hours:
Self‐study:
Total:

Workload:

Contact hours:
Self‐study:
Total:

Subjects of the module:

47 h
78 h
125 h

Automotive Electronics

Subjects of the module:

Power Supply and Energy Distribution

Lecture types:

SU/Ü ‐ lecture with integrated exercises

Lecture types:

SU/Ü ‐ lecture with integrated exercises

Examinations:

schrP90 ‐ written exam, 90 minutes

Examinations:

schrP90 ‐ written exam, 90 minutes

Prerequisites according examination regulation:

47 h
78 h
125 h

Prerequisites according examination regulation:

None

None

Recommended prerequisites:

Recommended prerequisites:

Electrics/electronics basic course; bachelor course in technical mathematics (Fourrier, Laplace, ...); bachelor
course in physics; bachelor course in technical mechanics; Matlab/Simulink
Objectives:
After successfully completing the module, the students have a
 knowledge of automotive electronics architectures
 knowledge of the architecture of automotive control units and applied integrated circuits
 knowledge of automotive sensor technologies
 kowledge of automotive actuator technologies
 comprehension of the functional dependencies
 ability to apply the knowledge to specify and design control units
Content:






7.1.2

Programme

Language of instruction:





Wintersemester
2020/21

Power Supply and Energy Distribution

IAE_AES

Curriculum:

Master - Automotive Production Engineering

Wintersemester
2020/21

basics of electrical and electronic engineering
recapitulation of microcontroller technology
control unit circuits for input and sensor signal conditioning, output drivers and controlling actuators,
power supply
physical layer of automotive communication networks and onboard communication
introduction to automotive electric standards
basics of automotive sensors and actuators
basics of automotive software engineering

33

Basic knowledge of electronics
Objectives:
After successfully completing the module the students should
 have good knowledge in the field of modern energy distribution systems in cars and of the components
used in the automotive energy nets
 understand why energy management systems are important for the operation of electric energy nets in
cars
 understand the operation principle of power electronic converters for automotive applications
 understand and to use methods to develop steady‐state and dynamic models of power electronic con‐
verters for given type of problems
 analyze and judge the steady‐state and dynamic performance of automotive electrical energy nets with
power electronic components according to given targets
 understand the operation principle of modern electric machines for electric and hybrid electric vehicles
including the control of the electric machines
 be able to use steady‐state and dynamic models of electric machines in order to analyze the energy flow
in automobile electrical energy nets dependent on the operation strategy of the vehicle
 be able to derive models of given automotive energy nets and the components and to perform simula‐
tions for optimization purposes
Content:







Power Devices and Converter Topologies
14V / 48V Power Supply and Energy Distribution
Generation of electric Power in Vehicles
Energy management Systems
High Voltage electric Energy Distribution for Hybrid Vehicles
Electric motor Drives and motion Control
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Master - Automotive Production Engineering




Wintersemester
2020/21

Starter / Generator
Simulation
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