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Study and Examination Regulations flir Masters Programs in Buisiness Administration,
Engineering and Natural Scienes, December 9, 2025

Applied Surface and Materials Science SPO (OMM, SPO Version 6.0)

(1) The degree program is run in cooperation with

¢ Esslingen University of Applied Sciences, Faculty of Applied Natural Sciences, Energy and Building Technology
¢ Aalen University of Applied Sciences, Faculty of Mechanical Engineering.

Esslingen University of Applied Sciences is in charge of the program.

(2) The program combines the two fields of knowledge

e Materials and their properties,

 Interfaces and surface technology and their process engineering.

This enables graduates to develop new materials, composite materials, and entire components with surfaces that are
optimally adapted to the application.

(3) By acquiring management skills and knowledge of product management, master's graduates can work as liaisons in
interdisciplinary teams in which business economists, mechanical engineers, electrical engineers, physicists,

physicists, designers, and others, work together on the development of new products, and

they can take on leadership positions.

Graduates of the program should be qualified to work in the following professional fields:

* Chemical industry, in particular manufacturers of coating materials, metallic and ceramic coatings, printing inks, adhesives,
and sealants

e Companies that produce coatings for the functionalization of surfaces, e.g. automotive engineering, wood, metal and
plastics processing, electrical and electronics industry, construction industry, packaging industry,

® Public service,

¢ Engineering offices.

(4) Theory semester 1 takes place entirely at Esslingen University of Applied Sciences, theory semester 2 entirely at
Aalen University of Applied Sciences. The two theory semesters can be studied in any order. The master's thesis
can be completed at either of the two universities or at a company in the industry.

(5) Admission requires a bachelor's degree in

e Chemistry

* Chemical engineering

® Physics

* Materials science

¢ Surface engineering

or a related scientific/technical degree program. Further details are regulated by the admission regulations.

(6) Admission to the master's thesis requires that all modules of theory semesters 1 and 2 have been passed with a maximum
of one exception.

(7) A laboratory journal must be kept for all laboratory courses.

(8) All module examinations are offered each semester during the official examination period. There is no repeat date at
the beginning of the semester.

(9) The examination board shall consist of three members from each of the two universities and the chairperson from one
of the universities.

(10) The right to take the examination and admission to the degree program shall expire if the coursework and examinations
for the master's examination have not been completed after six semesters at the latest, unless the student is not responsible
for exceeding the deadline. This period is extended to seven semesters for students whose bachelor's degree comprises
fewer than 210 credits and who therefore have to make up 30 credits before registering for the master's thesis.

(11) Students choose the elective modules from a catalog published by the faculty before the start of the
lecture period. The catalog lists the corresponding coursework and examinations.



Study and Examination Plan for the Masters Program in Applied Surface and

Materials Sciences
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In the first semester (winter semester in Esslingen), two elective modules (1 and 2) must be chosen. The following options
will be offered in the 2026/27 winter semester:

- Process engineering of surface coating

- Modern coating systems

- Interdisciplinary project laboratory
In the second semester (SS in Aalen), 2 elective modules (3 and 4) must be chosen. The following will be offered in the
summer semester 2026:

- Metal physics

- Product and innovation management

- Research module

- In elective module 4, additional subjects from the faculty's range of courses can be chosen with the approval

of the program director.



Overall Objective of the Program

Knowledge:
e Sound theoretical and practical knowledge of
e Functional coatings
e Modern coating systems
¢ Construction materials
e Functional materials
e Corrosion and corrosion protection
e Surface coating process engineering
e Organic materials
e Electroplating technology
¢ Thin-film technology
e Surface and materials analysis
® Product and innovation management

¢ Knowledge and understanding based on a bachelor's degree in chemistry or chemical engineering or materials and
surface technology, forming the basis for originality in the development and implementation of ideas within the field of
surface and materials science

e Have an overview of the most important materials and processes in surface and materials engineering and be able to
assess their practical applications

Skills:
e Ability to correctly select and evaluate materials, surfaces, and coating systems depending on their subsequent use
¢ Ability to modify or develop new materials, functional coatings, modern coating systems, and surface coating processes

¢ Ability to independently develop scientific and technical knowledge on new issues

Competencies:

e Ability to formulate solutions to complex problems and tasks in science or in fields of application in industry and society,
to critically question them, and to develop them further.

e Ability to apply their knowledge and understanding to solve problems in new and unfamiliar situations relating to
surface and materials science

¢ Ability to independently apply specialist knowledge, deal with complex issues, and make decisions based on incomplete
or limited information, taking into account the ethical implications of their decisions

e Ability to design further learning processes and work independently in a research- or application-oriented manner



Modules in Theory Semester 1 in Esslingen

Module Desciption: Funktional Coatings IT_IOCHSCHULE

ESSLINGEN

Nahan Mensch und Technik.

1| Module number | Course of study Semester Begin in Duration Module type | Workload (h) | ECTS Credits
oMM 1 XIws [JSS 1 Semester Obligation 300 10
2| Courses Teaching and learning Contact time Self study Language
format
(sws) (h) (h)
a) Functional Coatings Lecture 2 30 150 German
b)  Surface Analysis Lecture 2 30
c) Seminar Corrosion Protection Seminar 2 30
d) Lab Course Corrosion Protection| Laboratory 4 60
3| Learning outcomes and competencies

After successfully completing the module, students will be able to...

Knowledge and Understanding

.. understand and describe the chemistry, production, and mechanisms of action of functional coatings.
.. understand and describe the corrosion protection behavior of metals.

.. understand and describe corrosion protection measures and their mechanisms of action.

.. understand and explain methods for selecting and evaluating the corrosion behavior of materials.

.. understand and explain methods for selecting and evaluating the corrosion protection of materials.
...understand methods of chemical and structural surface analysis.

Use, application and generation of knowledge

Utilization and transfer

... slect and evaluate suitable functional coatings for selected applications.

... evaluate the influencing factors and the risk of corrosion processes in practice.

... select and evaluate suitable materials for practical application conditions.

... select and evaluate suitable corrosion protection measures.

... familiarize themselves with new ideas and topics based on their basic knowledge.

.. consider different perspectives and points of view on a given issue, weigh them up against each other, and make an

assessment.

... evaluate and interpret measurement data from chemical and structural surface analysis.
... select surface analysis methods for addressing issues arising from practical application.

Scientific innovation

.. develop concepts for selecting materials and corrosion protection measures.

.. apply the approaches learned to new practical problems.

.. independently develop approaches for new concepts and assess their suitability.
.. apply surface analysis methods for the development of materials and coatings.

Communication and Cooperation

... apply the knowledge, skills, and competencies learned to evaluate corrosion and corrosion protection and interpret
them according to other criteria.
.. interpret experimental results in the field of corrosion and corrosion protection and draw valid conclusions.
.. present content and discuss it in a professional manner.
.. communicate and cooperate in a group in order to find adequate solutions for the task at hand.
.. actively communicate within an organization and obtain information.
.. collaborate on interdisciplinary development projects.

Scientific self-image/professionalism

... justify the developed solution theoretically and methodologically.
... reflect on and assess their own abilities in comparison with the group.
... develop and present the state of research/technology in an engineering problem.




Contents
a) Lecture Functional coatings:
Chemistry, production, analysis, application, and evaluation of functional coatings.
Corrosion protection measures, in particular the use of functional coatings for corrosion protection.
Methods for evaluating corrosion protection measures.
Application of the methods to practical problems (some from industry).

b) Lecture on Surface Analysis:

Basic knowledge: crystallography, X-rays, interfacial thermodynamics, adsorption isotherms.
Methods of chemical and structural surface analysis, e.g., SEM, XRD, zeta potential measurements.
Selection of suitable methods depending on the analytical issues.

Qualitative and quantitative evaluation of measurement data.

¢) Seminar on corrosion protection:

- Corrosion protection using inhibitors

- Electrochemical corrosion protection

- Surface preparation for passive corrosion protection
- Chemical surface pretreatment

- Corrosion protection using organic coatings

- Formulation of coating materials

d) Corrosion protection laboratory:

Methods of electrochemistry and classic test procedures
- Potential measurements

- Potentiometry

- Electrochemical noise

- Electrochemical impedance spectroscopy

- Electron microscopy

- Accelerated weathering procedures

- Damage analysis

5| Participation requirements
Mandatory: Solid knowledge of physical chemistry and paint technology
Recommended: Basic knowledge of corrosion and corrosion protection
6| Examination types and requirements for awarding credit points
a) Presentation 20 min (graded)
b), c), and d) Written exam 90 min (graded)
d) All experiments successfully completed with report (ungraded)
7| Use of the module
Compulsory module in the Master's program in Applied Surface and Materials Sciences
g| Module coordinator and full-time lecturer
Prof. Dr. Renate Lobnig, Prof. Dr. Stephan Appel
9| Literature
Current publications and patents
Lecture notes
D.A.Jones, Principles and Prevention of Corrosion, Macmillan Publishing Company, 2013
Egon Kunze, Korrosion und Korrosionsschutz, Band 1 bis 6, Wiley-VCH, 2001
D.J. O’Connor, B. A. Sexton, R. C. Smart, Surface analysis methods in materials science, Springer, New York, 2006
H. Bubert, H.Jennet, Surface and thin film analysis, Wiley-VCH, Weinheim, 2002
W. Gopel, C. Ziegler, Struktur der Materie: Grundlagen, Mikroskopie und Spektroskopie, Teubner, Stuttgart, Leipzig, 1994
10| Last update

18.02.2026




Module Desciption: Organic Materials

THOCHSCHULE
ESSLINGEN

Nahan Menschund Technik.

1| Module number | Courseofstudy | gemester | Beginin Duration | Module type | Workload (h) | ECTS Credits
OMM 1/2 XIws [JSS 1 Semester Obligation 240 8
2| Courses Teaching and learning Contact time Self study Language
format
(sws) (h) (h)
a) Renewable Raw Materials | Seminar 2 30 120 German
and Biopolymers
b) Seminar Polymer Materials | Seminar 30
c) Lab Course Polymer Laboratory 4 60
Materials




Learning outcomes and competencies
After successfully completing the module, students will be able to...

Knowledge and Understanding

e .. understand the procedures involved in the manufacture, characterization, and technological testing of polymer materials
based on the knowledge and understanding gained in the bachelor's program.

e ... recognize and understand the relationships between the composition, production, processing, and properties of polymer
materials.

e .. understand the influence of external factors on the material behavior of polymer materials.

e .. represent the importance of the field of renewable raw materials and biopolymers.

e ...demonstrate a broad, detailed, and critical understanding of the latest knowledge in the field of applied polymer
sciences and biopolymers.

e .. define and interpret technical specifics, terminology, and doctrines in the field of renewable raw materials and
biopolymers.

Use, application and generation of knowledge

Utilization and transfer

e .. apply technical standards in the preparation, implementation, and follow-up of materials testing.

e .. prepare laboratory reports according to a specified requirement profile.

e .. create and deliver presentations on current topics in polymer materials science, renewable raw materials, and
biopolymers. Critically evaluate technical articles on these topics and present them in class.

e .. discuss and analyze technical solutions to the challenges of sustainable action.

e ...recognize and classify economic and ecological relationships within the module subjects.

e ... adopt different perspectives and points of view on the goals of economic efficiency and environmental protection,
weigh them against each other, and reflect on them critically.

e ...independently acquire new knowledge from scientific literature.

Scientific innovation

e ..develop, critically examine, and discuss research questions in order to gain new insights in the field of polymers and
biopolymers.

e .. optimize the use and disposal of polymers and biopolymers.

e ..independently develop approaches for this and assess their suitability.

Communication and Cooperation
e ..actively communicate within a team of experts and gather information.
e .. present technical content and discuss it with representatives from different fields of activity.

Scientific self-image/professionalism

e .. critically reflect on and further develop one's own professional actions in relation to social expectations and
consequences in the development and handling of polymer materials and biopolymers.

e .. justify one's own professional actions with theoretical and methodological knowledge and reflect on alternatives.

e ..develop a professional self-image that is oriented toward the goals and standards of professional conduct..

10




Contents
a) Seminar on renewable raw materials/biopolymers:

Resource-saving synthesis methods for the production and modification of biopolymers: principles of green chemistry, catalysis,
sunlight as an energy source for chemical reactions, new methods from current research.

Natural biopolymers: carbohydrates, lignin, proteins, terpenes.
Technical biopolymers: derivatives of starch and cellulose, polyester, drop-in polymers.

Possible applications and examples of biopolymers, comparison with fossil and recycled polymers, recycling.

b) Seminar on polymer materials
- Overview of polymer structures

- Production of polymers

- Modification of polymers

- Properties of polymer materials

- Plastics processing

- Coating of plastics

c) Polymer materials laboratory

A. Synthesis:

Polymethyl methacrylate, polystyrene, polyamides 66 and 610, polypyrrole, polyurethane elastomer, polyurethane foam, fiber
composites based on EP, UP, CF, GF, AF.

B. Characterization and materials testing:

Capillary viscometry, tensile test, flexural test, impact strength test, shore hardness, polarization microscopy, dynamic differential
thermal analysis (DSC), Vicat softening temperature, thermal mechanical analysis (TMA), melt mass flow rate (MFR), solubility,

swelling, stress crack resistance, water absorption, electrical continuity and surface resistance, contact angle determination,
residual stress testing

C. Processing, surface treatment, and coating:
Casting, reinforcement, foaming, extrusion, injection molding, surface cleaning and grinding, activation by low-pressure plasma,
coating with 1K/2K and UV-curable paints, testing of paint adhesion and scratch resistance.

Participation requirements

Solid knowledge in the following subjects: general chemistry, organic chemistry, macromolecular chemistry (polymer chemistry),
physics

Examination types and requirements for awarding credit points

a) 20-minute presentation (graded, weighted 25%) on the contents of the seminar — Renewable raw materials and Biopolymers —
independent research of a topic through literature review.

b) and c) 90-minute written exam on the contents of the seminar Polymer materials and the Polymer materials laboratory (graded,
weighting: 75%)

c) Report on the Polymer materials laboratory (ungraded)

Use of the module

Compulsory module in the Master's program in Applied Surface and Materials Sciences

Module coordinator and full-time lecturer

Prof. Dr. Guido Wilke, Prof. Dr. Michael Imrich

11




Literature

a)
- O. Turk, Stoffliche Nutzung nachwachsender Rohstoffe; Grundlagen - Werkstoffe — Anwendungen, Springer Verlag, 2014

- A. Behr, T. Seidensticker, Einfihrung in die Chemie nachwachsender Rohstoffe - Vorkommen, Konversion, Verwendung; Springer
Verlag, 2018

- J. Clayden, N. Greeves, S. Warren, Organic Chemistry, Oxford University Press, 2012

- Current scientific articles

b)

- W. Kaiser, Kunststoffchemie fiir Ingenieure, 6. Auflage, Carl Hanser Verlag, Miinchen Wien, 2023

- R. Dahlmann, E. Haberstroh, G. Menges, Werkstoffkunde Kunststoffe, 7. Aufl., Hanser, Minchen Wien, 2021
- W. Michaeli, Einfihrung in die Kunststoffverarbeitung, 8. Auflage, Carl Hanser-Verlag, Miinchen Wien, 2017
- B. Tieke, Makromolekulare Chemie, 4. Aufl., Wiley-Verlag Chemie, Weinheim, 2024

- W. Grellmann, S. Seidler, Kunststoffpriifung, 4. Auflage, Carl Hanser Verlag, Miinchen Wien, 2024

- L.H. Sperling, Introduction to Physical Polymer Science, 4th ed., Wiley, New York, 2005
- G. Wilke, Skript zum Seminar

c)

- W. Hellerich, G. Harsch, E. Baur, Werkstofffiihrer Kunststoffe, 11.Auflage, Carl Hanser-Verlag, Miinchen Wien, 2019
- H. Saechtling, Kunststoff Taschenbuch, 32. Auflage, Carl Hanser-Verlag, Miinchen Wien, 2022

- G. Wilke, Laborskript

10

Last update
03.03.2026
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Module Desciption: r
Process Engineering of Surface Coatings (Elective Module) HOCHSCHULE

ESSLINGEN

Nahan Mensch und Technik.

1| Module number | Courseofrstudy | gemester | Beginin Duration | Module type | Workload (h) | ECTS Credits
OMM 1 XIwWsS [ISS 1 Semester Elective 180 6
2| Courses Teaching and learning Contact time Self study Language
format
(sws) (h) (h)
a) Process engineering Lecture 4 60 90 German
fundamentals and applications
b) Selected process modelingand | | octure 2 30
simulation

Learning outcomes and competencies
After successfully completing the module, students will be able to...

Knowledge and Understanding
e .. understand selected process engineering principles of the application of coating materials a)
.. understand selected process engineering principles of the plant technology used a)
.. recognize the physical/technical interaction of all relevant sub-processes in terms of optimized production a)
.. understand the fundamentals of numerical mathematics and its application to process simulation b)
... evaluate surface engineering processes in terms of design and optimization, including the possibilities for optimization

Use, application and generation of knowledge
Utilization and transfer
e .. weigh up and evaluate the advantages and disadvantages of the various process engineering approaches and possible
solutions a)
e .. interpret and, if necessary, optimize process engineering solutions in terms of availability, flexibility, and costs a)
e .. recognize the effects of the processes on the environment a)
e ..adapt and apply numerical solutions for process simulations to other technical issues b)
e ... transfer or adapt approaches and solutions from related fields to the conditions of coating processes a), b)

Scientific innovation

o .. identify future plant and application technology concepts, design them in a practical manner, and develop proposals
for their implementation a)

e .. apply quality assurance methods, such as statistical test planning or measurement capability, and interpret their
results a)

e .. identify possible approaches for simulation methods and their integration into a digitalized environment b)

Scientific self-image/professionalism

e .. select and design application-oriented processes based on acquired knowledge a)

e .. justify the selection and design on a scientific and engineering basis a)

e ..acquire knowledge and procedures from related process engineering fields and assess their potential for organic
coating a)

e .. acquire knowledge and procedures from related process simulations and assess their potential for organic coating b)

e .. Application of the canon of competencies of the modern process engineer based on current issues from planned and
ongoing research projects at the university (format name: “Blitzlicht Forschung” [Flashlight Research])

e .. apply and handle research projects (both academic and industrial), including third-party funding acquisition

13




Contents
a) Lecture on process engineering fundamentals and applications:
Broad knowledge base of process engineering methods in plant and application technology
Understanding of the interrelationships between the sub-processes of various coating processes
Ability to calculate process-specific variables, e.g., application efficiency, cost-benefit analyses, etc.
Ability to plan and optimize processes independently
Ability to assess current and future developments in modern coating technology

b) Lecture Selected process modeling and simulations:

Building a knowledge base regarding the simulation methods used in coating technology
Knowledge of the technological and physical fundamentals

Ability to assess the applicability and performance of various simulation approaches

Participation requirements

Recommended: Solid knowledge of physics, physical chemistry, paint technology, and various process engineering subdisciplines
such as fluid mechanics or heat and mass transfer.

Examination types and requirements for awarding credit points
a) and b) Written exam 90-minute (graded)

Use of the module

Elective module in the Master's program in Applied Surface and Materials Sciences

Module coordinator and full-time lecturer

Prof. Dr. Hendrik Dubbe, Prof. Dr. Andreas Scheibe

Literature

H. Kittel, Lehrbuch der Lacke und Beschichtungen, Bd. 9: Verarbeitung von Lacken und Beschichtungsstoffen, S. Hirzel Verlag,
Stuttgart, 2005

A. Goldschmidt, H.-J. Streitberger, BASF-Handbuch Lackiertechnik, 2.Auflage, Vincentz-Verlag, Hannover, 2014

T. Brock, M. Groteklaes, P. Mischke, B. Strehmel Lehrbuch der Lacktechnologie, 5. Auflage, Vincentz-Verlag Hannover, 2016
P. Svejda; Prozesse und Applikationsverfahren in der industriellen Lackiertechnik, Vincentz-Verlag, Hannover, 2003

W. PreuR, Lehr- und Ubungsbuch Numerische Mathematik. Fachbuchverlag Leipzig, 2001

10

Last update
18.02.2026
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Module Desciption:

Modern Coatings Systems (Elective Module) I-Eggl_ll_slﬁl_(l;UELNE

Nahan Mensch und Technik.

1| Module number | Courseofstudy | gemester | Beginin Duration | Module type | Workload (h) | ECTS Credits
OMM (Master) 1/2 XIws [Iss 1 Semester Elective 180 6
2| Courses Teaching and learning Contact time Self study Language
format
(SWS) (h) (h)
a) Waterborne coatings Lecture 2 30 90 German/
b) Printing inks and printing Lecture 2 30 Englisch
processes
c) Radiation curing Lecture 2 30

15



Learning outcomes and competencies
After successfully completing the module, students will be able to...

Knowledge and Understanding

.. understand and classify the ecological challenges of coating technology.

.. demonstrate knowledge of the composition, properties, and applications of aqueous coating systems.

.. demonstrate in-depth knowledge in the field of printing inks and printing processes.

.. demonstrate knowledge of the raw material base and the plant technology of radiation curing.

.. understand the structure, formulation, and behavior of radiation-curable systems.

.. use the basic knowledge described above to develop and apply independent ideas.

.. represent the importance of the field.

... demonstrate a broad, detailed, and critical understanding of the latest knowledge in the field of aqueous coating
systems, printing processes, and radiation curing.

... weigh the technical accuracy of facts in the field, taking scientific and methodological considerations into account.

Use, application and generation of knowledge

Utilization and transfer
e .. describe application-specific requirement profiles for low-emission coating systems.
e .. classify and comparatively evaluate aqueous coating systems as a solution for reducing emissions and in comparison to
other low-VOC coating systems.
e .. gain in-depth knowledge of printing processes on different substrates.
e .. formulate radiation-curable systems.
e ... develop requirements for the design of radiation curing systems.
e ...compare and evaluate water-based coatings, radiation-curable coatings, solvent-based coatings, and other coatings.
e ...independently work on topics in the field of coating systems learned.
... independently acquire new knowledge and skills.
Scientific innovation

e .. apply methods to develop modern coatings.

e .. analyze and optimize the behavior of modern coating systems.

e .. independently develop approaches for new concepts and assess their suitability.
e .. develop concepts for optimizing modern coatings.

Communication and Cooperation

e .. actively communicate within an organization and obtain information.

e ..interpret results and draw valid conclusions.

e .. apply the knowledge, skills, and competencies learned to problem analysis or new development and interpret them
from other perspectives.

e .. explain and critically interpret research results.

e .. present technical content and discuss it in a professional manner.

... communicate and cooperate within the group in order to find adequate solutions for the task at hand.

Scientific self-image/professionalism

e .. derive recommendations for decisions from the analyses and evaluations, including from a social and ethical
perspective.

e .. derive and develop solutions to existing ecological challenges based on the knowledge acquired and reflect on
alternatives.

e .. justify the developed solution theoretically and methodologically.

e .. develop a professional self-image that is oriented toward the goals and standards of professional conduct.

16




Contents

@) Lecture on waterborne coatings:

Possibilities and limitations of water-based paints in meeting ecological challenges.

Physical principles (stabilization, film formation) of water-based coatings, aspects of the area of application that determine the
choice of coating concept (substrates, indoor/outdoor use, single-layer or multi-layer structure, spray, brush, roller, spin or dip
application). Material concepts: Air-drying and curing aqueous coatings and inks, stoving coatings.

b) Lecture on printing inks and printing processes:

A wide range of printing processes for different substrates and applications: Gravure, offset, flexographic, screen, pad, transfer, and
digital printing, production and properties of modern printing inks and new developments, drying techniques for printing inks,
process-specific properties of printing inks, application and testing of printed coatings, decoration and color communication,
printing as a selective functional coating, adaptations of technology and materials due to new regulatory constraints.

c) Lecture on radiation curing:

Electron beam and UV technology, raw materials for radiation-curable systems (photoinitiators, reactive thinners, binders, etc.),
formulations of coating systems for various applications (e.g., for films, wooden furniture, printing inks, automobiles, glass, electrical
and electronic components)

Application and curing technology (UV systems, ESH, protective gas technology, etc.)

Analysis methods, mechanistic concepts of curing, conversion, shrinkage, internal stresses

Applications of radiation curing, advantages and disadvantages of the technology, and comparison with alternative technologies

Participation requirements

Mandatory: Solid basic knowledge of the fundamental subjects of chemistry, physics, and the technology of coatings.

Examination types and requirements for awarding credit points
a), b) und c) Written exam 90 min (graded)

Use of the module

Elective module in the Master's program in Applied Surface and Materials Sciences

Module coordinator and full-time lecturer

Prof. Dr. Matthias Schumacher, Prof. Dr. Guido Wilke

Literature

Waterborne Coatings:

Lecture notes and script

J. Akkerman, D. Mestach et al., Resins for Water-borne coatings, Vincentz, Hannover, 2021.

B. Miiller, U. Poth, Coatings Formulation, 3rd edition, Vincentz, Hannover, 2017.A. Goldschmidt, H.-J. Streitberger, BASF Handbook
on Basics of Coatings Technology, 3rd edition, Vincentz, Hannover, 2018.

H.-J. Streitberger, K.-F. Dossel (Hrsg.), Automotive Paints and Coatings, , Wiley-VCH, Weinheim, Berlin, 2008.
Artikel der aktuellen Fachliteratur, Kongress-/Tagungsbeitrage.

Printing inks and printing processes:
Lecture notes and script

H. Kittel, Lehrbuch der Lacke und Beschichtungen, Bd. 8, 8.1.13: Druckfarben, S. Hirzel Verlag, Stuttgart, 2005

Radiation curing:

Lecture notes and script

R. Schwalm: UV-coatings, Basics, Recent Developments and new applications, Elsevier, Amsterdam 2007,
P. Glockner et al.: Radiation Curing, Vincentz Verlag, 2009

aktuelle Publikationen der Fachliteratur

10

Last update
18.02.2026
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Module Desciption:

Interdisciplinary Project Laboratory (Elective Module) I-Eg(él_ll_slﬁl_(';UELNE

Nahan Mensch und Technik.

1| Module number | Courseofstudy | gemester | Beginin Duration | Module type | Workload (h) | ECTS Credits
OMM (Master) 1/2 XIws [Iss 1 Semester Elective 180 6
2| Courses Teaching and learning Contact time Self study Language
format
(sws) (h) (h)
a) Project work Project work 4 60 90 German
b)  Project seminar Seminar 2 30

18



Learning outcomes and competencies
After successfully completing the module, students will be able to...

Knowledge and Understanding

e .. understand and apply the chemical and physical principles of specific testing methods.
e .. apply systematic methods for assessing surface-specific damage patterns.

e ... understand the basic programming approach

e .. explain and understand the syntax and basic algorithms of scientific computing

.. understand the fundamentals of industrial image processing with corresponding programming algorithms.
.. apply programming to evaluate novel damage patterns.

Use, application and generation of knowledge

Utilization and transfer

e .. apply and analyze tests on coatings.
e .. critically evaluate the correlation between subjective visual testing methods and the possibilities offered by image
processing.
e .. create technical reports and presentations.
e .. recognize and classify relationships in the systems under investigation.
e ... Analyze problems and derive or develop solutions.
e .. evaluate and weigh problem analyses and assessments in different ways.
e .. familiarize themselves with new ideas and topics based on their basic knowledge.
e ... master specific control structures of computer programming
e .. create programming functions and class definitions for image processing
e ... understand, modify, and optimize specified subprograms
e .. create small computer programs for course-specific tasks
Scientific innovation
e .. apply methods for gaining knowledge.
e .. evaluate materials using testing methods and optimize applications.
e .. develop statistical calculation approaches such as hypothesis testing.
e ..independently develop approaches for new concepts and assess their suitability.
e .. become familiar with sub-areas of digitalization and apply them as methods and tools of Industry 4.0.

Communication and Cooperation

e .. actively communicate within an organization and obtain information.

e .. interpret test results and draw valid conclusions.

e .. apply the knowledge, skills, and competencies learned to evaluate the subject area and interpret it from other
perspectives.

e .. present technical content and discuss it in a professional manner.

e .. communicate and cooperate in a group to find adequate solutions for the task at hand.

Scientific self-image/professionalism

e ... derive decision recommendations based on the analyses and evaluations carried out, also from a social and ethical
perspective.

e .. justify the solution developed theoretically and methodologically.

e .. reflect on and assess their own abilities in comparison with the group.

e .. transfer structured problem solving to general scientific and engineering approaches

e ... select application-oriented solutions based on the knowledge acquired
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Contents
The interdisciplinary project lab combines several applications from different subject areas in practical exercises and lab work:

Programming:
Fundamentals of programming languages, especially Python, variables and data types, control structures: conditions, loops,
functions and modules, classes, and scientific computing with Numpy, Scipy, Matplotlib, and Pandas.

Special coatings:
Practical implementation of special coatings and testing procedures as well as evaluation of damage patterns

Industrial image processing:
Automated evaluation of surface and coating damage patterns using the Python programming language.

Project work:
Independent development of scientific and technical knowledge on the above content and topics. Collaboration on current
research topics through independent scientific work. Preparation of a scientific report on this topic.

Project seminar:
Elaboration and presentation of the results and findings from the project work. Derivation of new correlations and/or creation of a
new target matrix.

Participation requirements
Recommended: Solid basic knowledge of fundamental chemistry, physics, and coating technology.
Use of your own laptop in the lecture.

Examination types and requirements for awarding credit points
a) Project work with report (graded, 75%)
b) Oral exam 20 min (graded, 25%)

Use of the module

Elective module in the Master's program in Applied Surface and Materials Sciences

Module coordinator and full-time lecturer
Prof. Andreas Scheibe, Prof. Matthias Schumacher

Literature

Project work:
H.F. Ebel, C.Bliefert; Schreiben und Publizieren in den Naturwissenschaften; Wiley-VCH; Weinheim, 1990

C. Metzger; Lern- und Arbeitsstrategien; Verlag Sauerlander; Aarau 1996

Project seminar
H.F. Ebel, C.Bliefert, A. Kellersohn; Erfolgreich kommunizieren; Wiley-VCH; Weinheim, 1994

A. Goldschmidt, H.J. Streitberger, BASF-Handbuch Lackiertechnik, 2. Aufl., Vincentz Network, Hannover, 2014
Python:

S. Schmitt, Python-Kompendium, BMU Media GmbH,2021

B. Klein: Numerisches Python, Carl Hanser Verlag, 2019

W. McKinney, Datenanalyse mit Python, O’Reilly Media-Verlag, 2021

Image processing:
C. Demant: Industrielle Bildverarbeitung, Springer-Verlag, 2011

10

Last update
18.02.2026
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Module Desciption:

Technical English (Additional Subject) IT_IOCHSCHULE

ESSLINGEN

Nahan Mensch und Technik.

1| Module number | Courseofstudy | gemester | Beginin Duration | Module type | Workload (h) | ECTS Credits
OMM 1 XIws [Jss 1 Semester Additional 60
2| Courses Teaching and learning Contact time Self study Language
format
(SWS) (h) (h)
Technical English Lecture 2 30 30 Englisch
3| Learning outcomes and competencies

After successfully completing the module, students will be able to...

Knowledge and Understanding

e .. know and understand the technical vocabulary used in the field of surface and materials science.
e .. read and understand English-language publications.
e .. understand English-language lectures.

Use, application and generation of knowledge
Utilization and transfer

e .. write applications and resumes in English.

e .. present themselves and their specialist knowledge in English.

e .. expand their English technical vocabulary in the field of surface and materials science.

e ...independently acquire specialist knowledge from English-language publications.

e ..give and understand presentations in English.

e .. write and understand publications in English.

. . formulate solutions to complex problems and tasks in science and fields of application in English, critically question

them, and discuss them with experts.
Scientific innovation
e ..apply methods and tools to gain new insights in the field of surface and materials science.

Communication and Cooperation

e .. actively communicate in English within an organization and obtain information.
e .. present technical content in English and discuss it in a professional manner.
e .. communicate and cooperate in English within a group in order to find suitable solutions for the task at hand.

Scientific self-image/professionalism
e .. reflect on and assess your own abilities.

Contents
Giving instructions, including by telephone
Describing a process to a client/visitor
Analysis of technical articles
Writing a summary of a technical article
Making a product recommendation
Speaking persuasively
Preparing and giving a technical presentation

Participation requirements

Mandatory: English language skills at university entrance level

21




Examination types and requirements for awarding credit points

Written exam 60 min (graded)

Use of the module

Additional subject in the Master's program in Applied Surface and Materials Sciences

Module coordinator and full-time lecturer
Prof. Dr. Renate Lobnig

Literature

Scientific publications and patents

Scientists Must Write by Robert Barass, Routledge Study Guides (A guide to better writing for scientists, engineers and students)
Writing Scientific English: A Workbook by Tim Skern, Facultas WUV, UTB

An Outline of Scientific Writing by Jen Tsi Yang, World Scientific (For researchers with English as a foreign language)

European Coatings Handbook by Brock, Groteklaes, Mischke

In-Company Upper Intermediate by Mark Powell, Macmillan

Oxford English for Careers: Technology 2 by Glendinning and Pohl, OUP

Up-to-Speed Business English by Carole Eilertson & Louise Kennedy, Cornelsen

H. Bubert, H. Jennet, Surface and thin film analysis, Wiley-VCH, Weinheim, 2002

10

Last update
18.02.2026
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Module

Thins Films

Degree program
Module coordinator
Module type
Semester

Module duration
Number of courses
Frequency

Credits

Workload attendance
Workload self study

Prerequisites

Applied Surface and Materials Sciences IM.Sc.)
Prof. Dr. Joachim Albrecht

Compulsory module

1./2. Semester

1 Semester

2

Summer semester

5CP

60 h

90 h

none

Use in other study programs

Language

German

Module objectives

Technical skills

The content of the module deals with the production of thin films using physical and chemical
vapor deposition. The properties, requirements, and manufacturing processes of thin films are
discussed from the perspective of thin-film technology applications. After completing the course,
students will have in-depth knowledge of current areas of application and manufacturing
processes in thin-film and plant technology. They will gain a fundamental understanding of the
physical effects underlying the techniques and processes and an overview of the most important
processes and their areas of application. In addition, participants will be able to explain the
scientific principles of film formation. This enables them to evaluate the limitations, advantages,
and disadvantages of the relevant processes and select suitable methods. In laboratory exercises,
students apply this knowledge in practice, carry out coatings and characterizations, and
independently develop suitable preparation and characterization concepts.

Interdisciplinary skills

In the laboratory course, the coating and characterization elements are carried out in group
work. Here, participants develop the ability to act systematically, to communicate professionally
with regard to the measures required to achieve the task objectives, and to delegate key
elements of action within the group. The final post-processing and formulation enables the
targeted technical deepening of the practical content and its transfer into written forms of
presentation.
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Course content Lecture:

- Introduction to applications, vacuum technology, and basic deposition processes

- Layers made of functional materials

- Advanced and current PVD processes

- Scientific description of the layer growth process

- Options for layer structuring and contacting

Laboratory:

- Thermal evaporation and layer characterization
- - DCsputtering and layer characterization

Literature Wutz, Adam, Walcher: Vakuumtechnik

Albrecht: Dinnschichttechnik, Vorlesungsskript B.Eng, Hochschule Aalen

Courses included (LV)

LV-No. | Name of LV Lecturer Type! SWS | CP

XXXXX Modern Vacuum Deposition Techniques Prof. Dr. Joachim Albrecht Vv 2

XXXXX | Vakuum Deposion, Laboratory Prof. Dr. Joachim Albrecht L 2 >

Module examination (prerequisite for the awarding of credit points)

LV-No. Type and Duration of exam? Determination of the grade Remarks

XXXXX | PLK (60 Minuten) 60%

XXXXX PLL 40% Grade based on lab
performance plus report

Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None
Comments: None

Last update: January 19, 2026, Prof. Dr. Joachim Albrecht

L Artder Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).
2 Priifungsarten gemaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).
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Module

Modern Electroplating Processes

Degree program
Module coordinator
Module type
Semester

Module duration
Number of courses
Frequency

Credits

Workload attendance
Workload self study

Prerequisites

Applied Surface and Materials Sciences IM.Sc.)
Prof. Dr. Timo Sorgel

Compulsory module

1./2. Semester

1 Semester

2

Summer semester

5CP

75 h

75h

none

Use in other study programs

Language

German

Module objectives

Technical skills

After successfully completing the module, students will be able to

- use their knowledge of common electroplating processes and their applications to develop
and apply their own ideas.

- explain the structure of selected electrolytes, i.e., how the components work and the
relationship between deposition parameters and the resulting layer properties.

- assess the universal laws of electroplating that are independent of specific electrolytes.

- assess current developments, trends, and new applications, as well as the special features,
advantages, and disadvantages compared to other coating processes.

- apply the learned relationships in practice to selected modern electroplating processes and
coating systems with regard to deposition, properties, and characterization, and develop new
processes.

Interdisciplinary skills

After successfully completing the module, students will be able to

- justify the developed solution theoretically and methodologically.

- present their own solutions concisely, quickly grasp alternative solutions, assess their
suitability, and combine them to achieve a coordinated result.

- work together in a team, communicate in a solution-oriented manner, and support each
other.

Special methodological skills, if applicable:

After successfully completing the module, students will be able to select, evaluate, and apply
methods for producing electroplated coatings. Specific applications can be classified, and
possible production methods can be developed and evaluated.
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Course Content

Literature

Lecture:

- Qualitative and quantitative discussion of common electroplating process parameters

- Theoretical derivation of various overvoltage effects Determination of the discharge-
determining complex

- Possibilities and limitations of further developing electroplating electrolytes using selected
processes as examples

- Electrocrystallization and layer properties

- Theoretical consideration of the most important factors influencing the scattering ability of an
electrolyte

- Modern processes and coating systems (e.g., multilayer and gradient coatings,

dispersion coatings, high-speed deposition, non-aqueous electrolytes, generation of
microstructures, etc.)

Laboratory:
- Practical experiments on selected topics of pretreatment as well as galvanic or chemical
coating and anodization
- General tasks of the degreasing process
- General tasks of the pickling process
- Strategies for the pretreatment of problematic substrates such as aluminum and high-alloy
steel
- Investigation of the role of electrolyte components and their influence on current efficiency
and pH value using the Hull cell
- Special features of chemical coating (dependencies between electrolyte composition or
parameters and layer composition or properties)

- - Electrolyte maintenance

- W.J.L. Plieth, Der Galvanische Prozess - Grundlagen der Metallabscheidung und
Strukturbildung, Leuze-Verlag, 2018

- M. Paunovic, M. Schlesinger, Fundamentals of Electrochemical Deposition, 2.
Auflage, Wiley, 2006

- H. Fischer, Elektrolytische Abscheidung und Elektrokristallisation von Metallen,
Springer, Berlin, 1954

- M. Schlesinger, M. Paunovic, Modern Electroplating, 5. Auflage, Wiley, 2010

- G. Staikov (ed.), Electrocrystallization in Nanotechnology, Wiley, 2007

- W.E.G. Hansal, S. Roy, Pulse Plating, Leuze-Verlag, Bad Saulgau, 2012

- F. Endres, D. MacFarlane, A. Abbott, Electrodeposition from ionic liquids, Wiley,2008

Courses included (LV)

LV-No. | Name of LV Lecturer Type3 SWS | CP
XXXXX Moderm Electorplating Processes Prof. Dr. Timo Sorgel Vv 2 3
XXXXX Electroplating, Laboratory Prof. Dr. Timo Sorgel L 2 2
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Module examination (prerequisite for the awarding of credit points)

Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None
Comments: None

Last update: January 15, 2026, Prof. Dr. Timo Sorgel

1

LV-No. Type and Duration of exam? Determination of the grade Remarks
XXXXX PLK (90 Minuten) PLK (60%) The results of the lab work
PLL PLL (40%) will be presented during a
graded presentation.

Art der Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).

4 Priifungsarten gemaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).
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Module

Metallic Construction Materials

Degree program
Module coordinator
Module type
Semester

Module duration
Number of courses
Frequency

Credits

Workload attendance
Workload self study

Prerequisites

Applied Surface and Materials Sciences IM.Sc.)
Prof. Dr. Stefanie Hoja

Compulsory module

1./2. Semester

1 Semester

2

Summer semester

5CP

75 h

75h

none

Use in other study programs

Language

German

Module objectives

Technical skills

Components and tools made from metallic construction materials are usually subjected to one or
more heat treatments during their manufacturing process in order to improve their machinability
or adjust their performance characteristics. After successfully completing the module, students
will be able to develop the properties of metallic construction materials based on their chemical
composition and heat treatment. Using the iron-carbon diagram, they will be able to explain the
material fundamentals of production-oriented annealing processes and stress-oriented
hardening processes for steels, and will be familiar with how these processes are carried out and
their areas of application.

Interdisciplinary skills

Through technical discussions and group exercises, students practice presenting their thoughts
clearly and concisely and exchanging ideas with others, which strengthens their ability to work in
teams and engage in discussion. They learn to present their own ideas and solutions concisely
and to quickly grasp and classify other people's solutions.

In the laboratory, students learn experimental work by conducting and evaluating experiments.
Furthermore, their analytical skills are developed through data analysis and interpretation, as
well as through the use of laboratory equipment and software. They learn how to write
laboratory reports and continuously develop their skills in writing scientific texts.
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Course content

Literature

Lecture:

- Fundamentals of heat treatment

- Annealing processes

- Hardening, tempering, and quenching and tempering
- Bainitizing

- Thermal surface layer technologies

- Thermochemical heat treatment

- Precipitation hardening of aluminum alloys

Laboratory:

- Performing heat treatments

- Microstructure characterization
- Mechanical testing of properties

Lecture manuscript,
additional topic-specific recommendations within the scope of the course

Courses included (LV)

Module examination (prerequisite for the awarding of credit points)

LV-No. | Name of LV Lecturer Type® SWS | CP
XXXXX Metallic construction materials Prof. Dr. Stefanie Hoja v, U 4 4
XXXXX Metallic construction materials, laboratory | Prof. Dr. Stefanie Hoja L 2 1

LV-No. Type and Duration of exam®

Determination of the grade Remarks

XXXXX | PLK (90 Minuten)

Final grade = exam grade

CP are awarded after
completing the laboratory

Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None

Comments: None

Last update: January 2026, Prof. Dr. Stefanie Hoja

L Artder Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).
8  Priifungsarten gemaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).
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o®2% Hochschule Aalen
Module

Advanced Materials

Degree program Applied Surface and Materials Sciences |IM.Sc.)
Module coordinator Prof. Dr. Dagmar Goll

Module type Compulsory module

Semester 1./2. Semester

Module duration 1 Semester

Number of courses 2

Frequency Summer semester

Credits 5CP

Workload attendance 60 h

Workload self study 90 h

Prerequisites none

Use in other study programs

Language German

Module objectives General information
The module covers important innovative material classes and joining techniques.

Technical skills

Upon successful completion of the module, students will have knowledge of the structure,
physics, and applications of important functional materials. They will understand the
chemical/physical mechanisms of, for example, magnetic materials, materials with
specific electrical properties, composite materials, and battery materials. In addition, they
will be familiar with important manufacturing and processing methods for these material
classes. Students will also gain an overview of the material composition and properties of
sustainable lubricants, particularly with regard to applications in the field of
electromechanical drive systems. The chemical and technical characteristics and
sustainability aspects of lubricants, as well as their rheological and tribological testing, will
be examined.

In addition, students will gain knowledge of current R&D issues and development trends.

Interdisciplinary skills

Based on the knowledge they have acquired, students are able to select suitable,
knowledge-based materials for lubricating contacts for specific applications. They have
the ability to modify or develop new materials and lubricants, to independently acquire
scientific and technical knowledge on new issues, and to present this knowledge in a
comprehensible manner.
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Course content Advanced Materials:
Magnetic materials, electrical conductor materials, and materials with special electrical,
magnetic, or mechanical properties, composite materials, battery materials

Sustainable Lubricants:
Overview and comparison of sustainable lubricants, with a focus on sustainable lubricants

for electromechanical drive systems, their composition, manufacture, aging, and property
profil

Literature Recommendation will be made during the lecture.

Courses included (LV)

LV-No. | Name of LV Lecturer Type’ SWS | CP
XXXXX Advanced Materials Prof. Dr. Dagmar Goll S 2 2,5
XXXXX Sustainable Lubricants Prof. Dr. Katharina Weber S 2 2,5

Module examination (prerequisite for the awarding of credit points)

LV-No. Type and Duration of exam?® Determination of the grade Remarks
XXXXX PLR 50%
XXXXX PLR 50%

Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None
Comments: None

Last update:

L Artder Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).

8  Priifungsarten gemaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).
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o®2% Hochschule Aalen
Module
Metal Physics
Degree program Applied Surface and Materials Sciences |IM.Sc.)
Module coordinator Prof. Dr. Burkhard Heine
Module type Elective module
Semester 1./2. Semester
Module duration 1 Semester
Number of courses 1
Frequency Summer semester
Credits 5CP
Workload attendance 60 h
Workload self study m 90 h
Prerequisites none

Use in other study programs

Language German

Module objectives Technical skills
The aim of the module is to acquire in-depth knowledge of atomic structure, the resulting
properties of elements, possible crystal structures and phase transitions, and the resulting
mechanical properties.

Interdisciplinary skills
The course provides students with a comprehensive overview that enables them to describe the
relationships found in metals both phenomenologically and mathematically.

Course content

1. Atomic structure and the resulting element-specific properties

2. Bonds in the gaseous, liquid, and solid states and the resulting element-specific properties

3. Crystal lattices and crystal structures of elements, mixed crystals, and intermetallic phases
and the resulting element-specific properties

4. Crystal structure defects and their frequency and distribution as a function of temperature

5. Phase transformations at near-equilibrium and non-equilibrium cooling rates

6. Static, quasi-static, and dynamic elastic and elastic/plastic
deformation as a function of lattice defect frequency and arrangement, as well as
temperature and deformation rate

Literature Lecture notes
Gottstein: Physikalische Grundlagen der Materialkunde
Résler, Harders, Bager: Mechanisches Verhalten der Werkstoffe Ashby, Jones:Ingenieurwerkstoffe
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Courses included (LV)

LV-No. | Name of LV Lecturer Type® SWS | CP
XXXXX Metal physcs Prof. Dr. Burkhard Heine Vv 4 5
Module examination (prerequisite for the awarding of credit points)

LV-No. Type and Duration of exam?*° Determination of the grade Remarks

XXXXX PLK (90 Minuten) 100%

Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None
Comments: None

Last update: January 2026, Prof. Dr. Burkhard Heine

1

Art der Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).

10 priifungsarten geméaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).
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Module
Product- and Innovationmanagement
Degree program Applied Surface and Materials Sciences |IM.Sc.)
Module coordinator Prof. Dr. Alexander Grohmann
Module type Elective module
Semester 1./2. Semester
Module duration 1 Semester
Number of courses 1
Frequency Summer semester
Credits 5CP
Workload attendance 60 h
Workload self study 90 h
Prerequisites none

Use in other study programs

Language German

Module objectives Technical skills
Students are able to initiate innovative products based on methods within the framework of a
systematic innovation process, develop them conceptually, prepare for service provision, and
successfully plan and manage market launch, while understanding and discussing the complexity
and interactions involved.
Students can explain the processes of product innovation, product development, product
marketing, and sales through to the process of product elimination.

With their fundamental understanding of the concept of innovation, students are able to discuss
innovation management from a business and management perspective. They are also able to
classify the significance of innovations in an overall economic context. They are able to recognize
different innovation processes in companies, including their advantages and disadvantages (e.g.,
stage-gate process). Students can identify lead users and explain how they can be won over for
cooperation with innovation-oriented manufacturers. They can discuss different innovation
strategies of companies.

Interdisciplinary skills

Students can understand, discuss, and anticipate the complexity and necessary interdisciplinary
interface skills required for dealing with different people and organizational areas in innovation
and product management.
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Course content

Literature

- Different types and degrees of innovation

- Innovation strategies

- Success factors for innovation

- Innovation cooperation/collaboration with lead users
- Importance of promoters for innovation management
- Market launch strategies for innovation

- Innovation controlling

- Product life cycle concepts

- Interface management

- Service portfolio

- Product controlling

- Customer requirements management

- Technology management and forecasting

- Product benchmarking

- Reation of a product architecture

- Generation of product platforms using module strategies

Lecture notes

Hauschildt, Jirgen: Innovationsmanagement, Verlag Franz Vahlen, 2007.

Vahs, Dietmar; Burmester, Ralf: Innovationsmanagement, Schafer-Poeschel- Verlag, 2005.
Gaubinger, Kurt; Werani, Thomas; Rabl, Michael: Praxisorientiertes Innovations- und
Produktmanagement: Grundlagen und Fallstudien aus B-to-B-Markten, Springer-Verlag, 2009.
Matys, Erwin: Praxishandbuch Produktmanagement: Grundlagen und Instrumente Mit CD-ROM,
Campus-Verlag, 2011.

Hofbauer, Glnter; Sangl, Anita: Professionelles Produktmanagement: Der prozessorientierte
Ansatz, Rahmenbedingungen und Strategien, Publicis-Verlag, 2011.

Kahn, Kenneth B.: The PDMA Handbook of New Product Development, 2nd edition, John Wiley &
Sons, 2004.

Courses included (LV)

LV-No. | Name of LV Lecturer Type'? SWS | CP

XXXXX Productmanagement and Prof. Dr. Alexander Grohmann Vv, P 4 5
Innovationmanagement

Module examination (prerequisite for the awarding of credit points)

LV-No. Type and Duration of exam*? Determination of the grade Remarks
XXXXX PLP (30 Min) PLP 100%
graded

L Artder Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).
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Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None
Comments: None

Last update: November 10, 2025, Prof. Dr. Alexander Grohmann

12 priifungsarten geméaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).
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Module

Research Module

Degree program Applied Surface and Materials Sciences |IM.Sc.)
Module coordinator Prof. Dr. Joachim Albrecht
Module type Elective module

Semester 1./2. Semester

Module duration 1 Semester

Number of courses 1

Frequency Summer semester

Credits 5CP

Workload attendance 75h

Workload self study 75 h

Prerequisites none

Use in other study programs

Language German

Module objectives General information
In this module, students are trained in good scientific practice in preparation for later scientific
work. In the chosen subject area, knowledge is deepened beyond the state of the art.

Technical skills

Students are able to familiarize themselves in depth with a field of research and, through
reviewing the state of the art in science and technology and conducting literature research,
acquire in-depth technical expertise in the respective field. The ability to independently acquire
in-depth knowledge in a chosen field is developed. In experimental investigations, they are able
to conduct scientific experiments, i.e., they can plan, reproducibly carry out, evaluate, and
present scientific test series derived from research questions. They can prepare and present their
scientific results in a way that is tailored to the target audience.

Course content - Working on a topic from a current field of research at the university related to the
content of the OMM master's program
- Scientific guidance in the respective research topic
- Developing the state of the art and conducting and evaluating literature research
- Planning a series of scientific experiments
- Scientific experimentation and evaluation of experiments
- Writing a project report on your own research results
- Processing, presenting, and presenting research results to specific target groups

Literature Will be announced in the lecture
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Courses included (LV)

LV-No. | Name of LV Lecturer Type!3 SWS | CP

XXXXX Project work in current research areas at | Instructor P 4 5
the university

Module examination (prerequisite for the awarding of credit points)

LV-No. Type and Duration of exam'* Determination of the grade Remarks

XXXXX | PLP (30 Min) 100%

Presentation 30 Min

Requirements for admission to the module examination:

Bachelor's degree and admission to the OMM Master's program

Further feedback during the course of study: None

Comments: None

Last update: January 19, 2026, Prof. Dr. Joachim Albrecht

1

Art der Lehrveranstaltung gemdfs Allgemeiner Teil der SPO (§ 63 BA-TA-18-1; § 55 MA-TA-20-1).

14 Priifungsarten geméaR Allgemeiner Teil der SPO (§ 20a BA-TA-18-1; § 18a MA-TA-20-1).

39




Module Description: Final Thesis

1| Module number | Course of study Semester Begin in Duration Module type | Workload (h) | ECTS Credits
oMM 3 XIWSXISS 1 Semester Obligation 900 30
2| Courses Teaching and learning Contact time Self study Language
format
(sws) (h) (h)
d) Master thesis Project work X X X German
e) Kolloquium Kolloquium X X
Benotung: Masterarbeit: BE (3), Kolloquium: RE+MP30 (1)
3| Learning outcomes and competencies
After successfully completing the module, students will be able to...
Knowledge and Understanding
e .. understand and deepen knowledge in the field of the master's thesis and place it in the appropriate context.
e ..solve practical and scientific problems in surface and materials science.
Use, application and generation of knowledge
Utilization and transfer

e .. apply learned methods (technical, organizational, social).

e .. analyze problems and define work packages.

e ..independently and as part of a team identify, analyze, formulate, and—with the aid of technical literature—solve
challenging tasks in surface and materials science and related subjects.

Scientific innovation

e .. apply methods and tools to gain new insights.

e .. apply previously acquired knowledge and skills to solve new problems.

e .. address engineering issues, particularly in the field of surface and materials science, taking into account technical,
scientific, social, ecological, economic, and ethical requirements, perspectives, standards, and legal requirements, and
solve problems.

Communication and Cooperation

e .. exchange information, ideas, problems, and solutions with subject representatives in their native or foreign language.

e .. justify their position on the basis of sound subject knowledge and methodology.

e .. take different perspectives into account and incorporate them into their arguments.

e .. write reports on their own scientific findings.

Scientific self-image/professionalism

e .. define your own questions in order to gain new insights.

e .. develop subject-specific research methods based on new questions.

e .. derive new insights from working on a topic and define further steps.

e .. critically reflect on and evaluate the results obtained.

4| Contents
a) Master's thesis:
Working on and solving a problem in the field of surface and materials science.
Independently researching the current state of knowledge and science in the field of the master's thesis.
Documentation of the problem, solution, and results, as well as critical discussion of the results in a master's thesis.
b) Colloquium:
Presentation of the results and oral examination of specialist knowledge in the field of the master's thesis.
5| Participation requirements
Mandatory: Modules from the 1st and 2nd semesters with a maximum of one outstanding examination
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Examination types and requirements for awarding credit points
a) Written report (graded)

b) Presentation and oral examination (graded)

Use of the module

Compulsory module in the Master's program in Applied Surface and Materials Sciences

Module coordinator and full-time lecturer

Prof. Dr. Renate Lobnig

Literature
Technical literature on the subject area

J. Theuerkauf, Schreiben im Ingenieurstudium: Effektiv und effizient zu Bachelor-, Master- und Doktorarbeit, F. Schéningh,
Paderborn, 2012

10

Last update
18.02.2026
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