Detailed study plan with changes according to faculty council decisions as well as detailed information

Status: 18.10.2023

Modul Module name 1%t 2 3™ 4t 5t 6" 7t 8" ot 10" LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
V/U/P/T V/U/P/T v/0/PIT v/0/PIT v/0/PIT V/U/P/T V/U/P/T V/U/P/T V/U/P/T v/U/P/IT

Mandatory area
MW- Fundamentals of 4/2/0/1 PL 6
WW- Mathematics
01 16, 22
MW- General and Inorganic 4/1/1 2xPL 7
WW-02 | Chemistry
MW- Business Administration 2 SWS SK 2/1/0/1 PL 5
WW-03 | and Language Skills PL(2) 3)

- Language Competence 2 SWS SK

- Business Administration 2/1/0/1
MW- Physics 2/1/0/1 (3) 2/1/2/1 8
WW- 2xPL (5)
04 10
MW- Engineering Mechanics 2/2/0/1 PL 2/2/0/1 PL 9
WW- (5) (4)
05 1,16
MW- Fundamentals of Materials 4/1/1/0 PL 4/1/1/0 15
WW- Science (7) 2xPL (8)
12 1,16,22
MW- Engineering Mathematics 4/2/0/1 PL 6
WW-
06 1, 10,
11,12, 22
MW- Organic and Physical 2/1/0/1 PL 2/1/0/1 PL 7
WW-07 | Chemistry 4) 3)

- Organic Chemistry 2/1/0/1

- Physical Chemistry 2/1/0/1
MW- Fundamentals of Electrical 2/2/0/1 PL 5
WW-08 | Engineering
MW- Special Topics of 2/2/0/1 (4) 2/2/0/1 PL 9
WW-09 | Mathematics (5)




Modul Module name 1%t 2 3" 4t 5th 6" 7t gth oth 10t LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
v/U/PIT v/0/P/T v/0/P/T v/0/P/T v/0/P/T v/U/PIT v/U/PIT v/U/PIT v/U/P/T v/U/P/T
MW- Design Theory 2/2/0/1 (4) | 2/2/0/1 PL 8
WW-10 (4)
12,13, 16,25
MW- Computer Science 2/2/0/0 PL 2/1/1/0 8
WW- - Computer Application in (4) 2xPL (4)
111316 Mechanical Engineering 2/2/0/0
= - Software and
Programming Technology 2/1/1/0

MW- Materials Production and 2/1/0/0 1 2/0/0 PL (3) 7
WW-13 | Manufacturing Technology day E, PL
2o (4)

- Production Engineering 2/1/0/0 2/0/0/0

- Material Production
MW- Materials Testing and 2/0/1/0 PL 2/0/1/0 6
WW- Materials Diagnostics 3) 2xPL (3)
14"2 | - Materials Testing 2/0/1/0

- Materials Diagnostics 2/0/1/0
MW- Metallic Materials 4/0/1/1 PL 3/0/0/1 PL 9
WW- - Heat Treatment and (5) (4)
15 "1 Metallic Materials 1 4/0/1/1

- Metallic Materials 2 3/0/0/1
MW- Advanced Ceramic 2/0/1/1 5
WW- Materials 2xPL
16"
MW- Polymers and Biomaterials 3/0/1/0 2/0/0 PL (4) 9
WW- - Polymers 2xPL (5)
17%'¢2 | - Bjomaterials 3/0/1/0 2/0/0/0
MW- Computer Simulation in 2/0/1/0 PL 5
WW-18 | Materials Science
MW- Metallography 2/0/1/0 5
WW-19 2xPL
MW- Powder Metallurgy and 3/0/0/0 (4) 2/0/1/0 8

Sintered Materials 2xPL (4)




Modul Module name 1%t 2 3" 4t 5th 6" 7t gth oth 10t LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
v/U/PIT v/0/P/T v/0/P/T v/0/P/T v/0/P/T v/U/PIT v/U/PIT v/U/PIT v/U/P/T v/U/P/T
MW- Materials Physics and 3/1/0/0 (5) 3/1/0/0 PL 10
WW- Materials Chemistry (5)
217
16,17, 22
MW- Materials Science 4/0/0PL" | 4/0/0PL" 10
WW-22 | Specialization (5) (5)
3
MW- General and Engineering- H#I#/#/# HI#IH## 5
WW-24 | Specific Qualifications in PL? pL?
Materials Science (2) 3)
MW- Corrosion of Materials and 4/1/1/0 8
WW-23 | Material Selection in 2xPL
Mechanical Design
MW- Subject-Related Internship 15 weeks 30
WW-25 profession
al
Internship,
Project
Work 270 h
(processing
time 26
weeks)
with
presentatio
n
2xPL
MW- Additional Technical #I#/#/# #I#/#/# 10
WW-27 | Qualification in Materials pLY pLY
Science (5) (5)
Compulsory elective area
Elective modules in the area of Fundamentals and Methods ¥
MW- Computational Materials 2/1/2/0 5
WW- Science: Continuum 2xPL

Methods




Modul Module name 1%t 2 3" 4t 5th 6" 7t gth oth 10t LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
v/U/PIT v/0/P/T v/0/P/T v/0/P/T v/0/P/T v/U/PIT v/U/PIT v/U/PIT v/U/P/T v/U/P/T
MW- Computational Materials 2/1/1/0 5
WW- Science: Molecular 2xPL
GMO02 Dynamics
MW- Basicsof Solid-State 3/14/0/0PL 5
GMo3
MW- Basics of Solid-State 3/1/0/0 PL 5
WW- Physics: Thermal Properties
GMo4"
4,20
MW- Quality Assuranceand 2/2/0/0-PL 5
WAAL Statistics
GMQoS
15
MW- Mechanics-of Materials 3/1/0/0PL 5
WAAL
GMO6°
MW- Fatigue, Fracture and 4/0/0 PL 5
WW- Reliability of Materials
GMO07
MW- Electron-X-ray-and 2/0/0 PL 2/0/0 PL 5
GMO8 | resolutionMicroscopy
29
MW- Thermophysical Methods 2/0/0/0PL | 2/0/0/0PL 5
WW- | andHigh Temperature @ 3)
GMO9 | Behavior 2/0/0/0
32 —Physical Basics
—Materials-and Fest
Methods 2/0/0/0
MW- Characterisation of Soft 2/2/0/0 5
WW- Materials 2xPL
GM10
MW- High-Entropy-Alleys 224040 5
WAL 2xPL




Modul Module name 1%t 2 3" 4t 5th 6" 7t gth oth 10t LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
v/U/PIT v/0/P/T v/0/P/T v/0/P/T v/0/P/T v/U/PIT v/U/PIT v/U/PIT v/U/P/T v/U/P/T
MW- Competence Atelier: 2/2/0/0 5
WW- Sustainable Materials agile 2xPL
GM12 with Scrum
19
MW- Competence Atelier: 2/2/0/0 5
WW- Statistics and Quality 2xPL
GM13 | Assurance agile with Scrum
15
MW- Basics of Solid State 3/1/0/0 PL 5
WW- Physics: Quantum
GM14 Mechanical Bonds
15
MW- High Temperature 2/0/0/0 PL 2/0/0/0 PL 5
WW- Behaviour and High (2) 3)
GM15 Temperature Metallic
B Materials
- Physical Fundamentals 2/0/0/0
- Materials and Test
Methods 2/0/0/0
Elective modules in the field of Applied Materials Science ¥
MW- Resorbable Biomaterials 2144440 5
WAL 2xPL
AWQ1
MW- Materialsforimplantology 2/2/0/0 5
WAL 2xPL
AWGQ2 ®
MW= Applied Biomechanics 2/2/0/0 5
WAL 2xPL
AWO3;
15
MW- Biofunctionalized-Surfaces 2/2/0/0 5
WAL 2xPL
AWO0O4




Modul Module name 1%t 2 3" 4t 5th 6" 7t gth oth 10t LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
v/U/PIT v/0/P/T v/0/P/T v/0/P/T v/0/P/T v/U/PIT v/U/PIT v/U/PIT v/U/P/T v/U/P/T
MW- Tissue Engineering 2/1/1/0 5
WW- 2xPL
AWO05
MW- Dental Materials 2/2/0/0 5
WW- 2xPL
AWO06
MW- Metallic Functional 4/2/0/0 PL 0/0/2/0 PL 10
WW- Materials (5) (5)
AWO07
MW- Polymer and Ceramic 2/0/0 PL 2/0/0 PL 5
WW- Functional Materials (3) (2)
AW08 - Ceramic Functional
Materials 2/0/0/0
- Polymeric Functional
Materials 2/0/0/0
MW- Microelectronics-Materials: 2/0/0/0 2/0/0-PL 5
AWO09°
MW- Materials for Power 4/0/0 PL 5
WW- Engineering
AW102
MW- Surface Engineering 2/1/1/0 5
WW- Methods 2xPL
AWT1
MW- Composite Materials 2/0/0 PL 2/0/0 PL 5
WW- 2) 3)
AW123
MW- Nanostructured Materials 2/1/1/0 PL 2/1/1/0 10
WW- (5) 2xPL
AW13 ()
MW- Computational Methods 3/0/1/0 PL 3/0/1/0 PL 10
WW- (5) (5)




Modul Module name 1%t 2 3" 4t 5th 6" 7t gth oth 10t LP
e no. Semester Semester Semester Semester Semester Semester Semester Semester Semester Semester
(M) (M)
v/U/PIT v/0/P/T v/0/P/T v/0/P/T v/0/P/T v/U/PIT v/U/PIT v/U/PIT v/U/P/T v/U/P/T
MW- Applied Nanotechnology 2/0/1/0 3/3/0/0 10
WW- - Environmental 2xPL 2xPL
AW15 8 Nanotechnology (5) (5)
- Seminar on Current
Topics in Materials 2/0/1/0
Science
- Molecular Electronics
1/1/0/0
2/2/0/0

MW- Elastomer Materials 2/0/1/0 1/1/0/0 PL 5
WW- 2xPL (2)
AW16 ° 3)
MW- Simulation of Li-lon 2/1/1/0 PL 5
WW- Batteries
AW17
9,24,28
MW- Biofunctionalized Surfaces 2/2/0/0 5
WW- 2xPL
AW18
15
MW- Competence Atelier: 2/1/1/0 5
WW- Biomechanics agile with 2xPL
AW19 Scrum
15
Diploma thesis 27 27
Colloquium 3 3
Credit points 30 30 31 29 31 29 30 30° 30° 30 300

Mobility window according to § 6 Paragraph 1 Sentence 4 Study Regulations

Annex

M

\Y, Lecture

U Exercise

P Practical course
SK Language Course
T Tutorial




PL
LP
SWS

2)

3)

4)

5)

10

1

Excursion

Examination performance(s)

Credit points - in brackets () pro rata allocation to individual semesters according to Workload
Lecture hours per week

The number of required examinations can be found in the catalogue Specialisation in Materials Science.

Alternatively, at the student's choice, Courses totalling 4 SWS including the examination performances specified in accordance with the
catalogue General and Engineering-Specific Qualifications Materials Science.

Alternatively, at the student's choice, Courses with a total volume of 8 SWS including the examination performances specified according
to the catalogue Technical Additional Qualification Materials Science.

Modules amounting to 50 credit points are to be selected, of which at least modules amounting to 25 credit points from the area of
Fundamentals and Methods.

The distribution of credit points may vary slightly depending on the individually chosen elective modules.

Extension according to 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April 2019
or Bachelor's Programme in Materials Science of 28 April 2019 according to the resolution of the Faculty Council of 15.04.2020
Adjustment in the field Applicability.

Extension in accordance with 8 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April
2019 or Bachelor's Programme in Materials Science of 28 April 2019 in accordance with the resolution of the Faculty Council of
15.04.2020 Adjustment in the field Responsible lecturer.

Extension according to 8 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April 2019
in accordance with the resolution of the Faculty Council of 15 April 2020 Adjustment in the field Responsible lecturer.

Extension in accordance with 8 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April
2019 in accordance with the resolution of the Faculty Council of 15.04.2020 Deletion of the Course offering.

Extension in accordance with 8 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April
2019 in accordance with the resolution of the Faculty Council of 15.04.2020 Extension of the Course offerings

Extension in accordance with 8 6 Para. 6 and 8 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April
2019 or Bachelor's Programme in Materials Science of 28 April 2019 in accordance with the resolution of the Faculty Council of
17.03.2021 Adjustment in the field Responsible lecturer.

Correction of the semester-based SWS distribution.

Extension in accordance with § 6 Para. 6 and 8 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April
2019 in accordance with the resolution of the Faculty Council of 21 April 2021 Extension of the range of Courses.

Extension according to 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April 2019
or Bachelor's Programme in Materials Science of 28 April 2019 according to the resolution of the Faculty Council of 21.04.2021
Adjustment in the field Applicability.

Extension according to 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma Programme in Process Engineering and Natural
Materials Engineering of 29 April 2019, the Bachelor Programme in Process Engineering and Natural Materials Engineering of 28 April



12

13

14

15

16

17

18

19

20

21

22

23

24

25

2019 or Diploma Postgraduate Programme in Process Engineering and Natural Materials Engineering of 15 February 2020 according to
the decision of the Faculty Council of 15 April 2020 Adjustment in the field Applicability.

Extension in accordance with 8 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Mechanical Engineering of
17 May 2019 or Bachelor's Programme in Mechanical Engineering of 17 May 2019 or Diploma Postgraduate Programme in Mechanical
Engineering of 17 January 2020 in accordance with the resolution of the Faculty Council of 21.04.2021 Adjustment in the field
Applicability.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science
dated 29 April 2019 or Bachelor's degree Programme in Materials Science dated 28 April 2019 in accordance with the resolution of the
Faculty Council dated 20.10.2021 Adjustment in the field Responsible lecturer.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 20.10.2021 - will not be offered in WiSe 2021/2022.

Extension in accordance with § 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 Replacing the courses offered.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 in accordance with the resolution of the Faculty
Council of 20.04.2022 Adjustment in the field Usability.

Correction of SWS distribution and merging of courses.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 - will not be offered in SoSe 2022.

Extension in accordance with § 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 Extension of the range of courses.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 Adjustment in the field Frequency of the module -
will not be offered in SoSe 2022.

Extension in accordance with § 6 Para. 6 and 8 10 Para. 2 Study Regulations for the Diploma degree programme in Materials Science of
19.10.2022 in accordance with the resolution of the Faculty Council of 19.10.2022 Deletion of the course offering.

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 in accordance with the resolution of the Faculty
Council of 19.10.2022 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
19.10.2022 in accordance with the resolution of the Faculty Council of 19.10.2022 Replacing the courses offered.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 19.10.2022 - will not be offered in WiSe 2022/2023.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science
dated 29 April 2019 or Bachelor's degree Programme in Materials Science dated 28 April 2019 in accordance with the resolution of the
Faculty Council dated 19.10.2022 Adjustment in the field Responsible lecturer.



26

27

28

29

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science
dated 29 April 2019 or Bachelor's degree Programme in Materials Science dated 28 April 2019 in accordance with the resolution of the
Faculty Council dated 19.04.2023 Adjustment in the field Responsible lecturer.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 in accordance with the resolution of the Faculty Council of 19.04.2023 - will not be offered in SoSe 2023.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of
29 April 2019 subject to the decision of the Faculty Council of 18.10.2023 - will not be offered in WiSe 2023/2024.

Extension in accordance with § 6 Para. 6 and 8 10 Para. 2 Study Regulations for the Diploma degree programme in Materials Science of
19.10.2022 in accordance with the resolution of the Faculty Council of 18.10.2023 Deletion of the course offering.
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Module number

Module name Responsible lecturer

MW-WW-01
(MW-MB-01)
(MW-VNT-01)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Fundamentals of Mathematics

Qualification goals

Students are able to work appropriately and critically with basic mathe-
matical terms and procedures. They have elementary skills in abstrac-
tion and can use important elements of mathematical terminology ap-
propriately.

Contents

Contents of the module are the basics of vector calculus and analytical
geometry (scalar product, vector product, straight lines, planes, Hessian
normal form, positional relationships), complex numbers, sequences,
series, properties of elementary functions (monotonicity, convexity, in-
verse function), differential and integral calculus for functions of one real
variable (limits, continuity, Taylor formula, definite and indefinite inte-
gral, related engineering applications, numerical methods) and the ba-
sics of linear algebra (matrices, linear equation systems, determinants
and eigenvalues).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.

Usability *

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Analysis and Di-
mensioning, Applied Molecular Thermodynamics, Diagnostics and
Acoustics, Dynamics of Vehicle Drives, Electrical Drive and Control Sys-
tems, Energy and Load Management, Design and Optimization of Vehicle
Systems, Extended Fundamentals for Mechanical Engineering, Subject-
Related Internship, Interdisciplinary Technical Qualification of Mechani-
cal Engineering, Fluid Power and Electrical Drive Systems, Research In-
ternship, Gas Dynamics and Numerical Fluid Mechanics, Full Vehicle
Functions in Automotive Engineering, Fundamentals of Electrical Engi-
neering, Fundamentals of Construction and Dynamic Dimensioning of
Machines, Fundamentals of fluid mechanics, Fundamentals of Systemat-
ic Product Development for Processing and Textile Machinery, Funda-
mentals of Internal Combustion Engines and Drive Systems, Engineering
mathematics, Intralogistics - Fundamentals, Nuclear Reactor Engineer-
ing, Construction Materials and Structural Durability, Continuum Me-
chanics and Structural Analysis, Design of Traction Units, Machine La-
boratory, Mechanical Drives, Measurement and Automation Engineering,
Production Engineering - Manufacturing Processes, Process Measure-
ment Technology and Mathematical Methods of Measurement Data
Processing, Process Simulation and Validation in Power Engineering,
Process Thermodynamics, Reactor Physics, Simulation and Experimental






Studies on Internal Combustion Engines, Simulation Methods in Vehicle
Development, Simulation Methods in Drive Technology, Special Topics of
Mathematics, Properties and Thermodynamic Simulation, Fluid Mechan-
ics and Simulation Methods, Systems Engineering, Engineering Mechan-
ics - Strength of Materials, Engineering Mechanics - Kinematics and Ki-
netics, Engineering Thermodynamics/Heat Transfer, Thermo Hydraulics
and Safety of Nuclear Facilities, Advanced Course: Internal Combustion
Engines and Materials and Failure Analysis. It creates the prerequisites in
the Diploma degree programme in Process Engineering and Natural
Materials Technology for the modules Introduction to Process Engineer-
ing and Natural Materials Technology, Subject-Related Internship, Re-
search Internship, Fundamentals of Electrical Engineering, Fundamentals
of Kinematics and Kinetics, Fundamentals of Fluid Mechanics, Engineer-
ing Mathematics, Measurement and Automation Engineering, Special
Topics of Mathematics, System Process Engineering, Engineering Ther-
modynamics/Heat Transfer as well as Processing Machines and Appa-
ratus Technology. It creates the prerequisites in the Diploma degree
programme in Materials Science for the modules Electron-, X-ray-, and
lonspectroscopy; High-resolution Microscopy, Subject-Related Intern-
ship, Fundamentals of Electrical Engineering, Engineering Mathematics,
Organic and Physical Chemistry, Competence Atelier: Statistics and Qual-
ity Assurance agile with Scrum, Special Topics of Mathematics and Addi-
tional Technical Qualification in Materials Science. It creates the prereg-
uisites in the Bachelor's degree programme in Mechanical Engineering
for the modules Extended Fundamentals for Mechanical Engineering,
Fluid Power and Electrical Drive Systems, Full Vehicle Functions in Auto-
motive Engineering, Fundamentals of Electrical Engineering, Fundamen-
tals of Construction and Dynamic Dimensioning of Machines, Funda-
mentals of Fluid Mechanics, Fundamentals of Systematic Product Devel-
opment for Processing and Textile Machinery, Fundamentals of Internal
Combustion Engines and Drive Systems, Engineering Mathematics, In-
tralogistics - Fundamentals, Mechanical Drives, Measurement and Au-
tomation Engineering, Production Engineering - Manufacturing Process-
es, Process Thermodynamics, Special Topics of Mathematics, Fluid Me-
chanics and Simulation Methods, Engineering Mechanics - Strength of
Materials, Engineering Mechanics - Kinematics and Kinetics and Engi-
neering Thermodynamics/Heat Transfer. It creates the prerequisites in
the Bachelor's degree programme in Process Engineering and Natural
Materials Technology for the modules Introduction to Process Engineer-
ing and Natural Materials Technology, Fundamentals of Electrical Engi-
neering, Fundamentals of Kinematics and Kinetics, Fundamentals of Flu-
id Mechanics, Engineering Mathematics, Measurement and Automation
Engineering, Special Topics of Mathematics, Engineering Thermodynam-
ics/Heat Transfer as well as Processing Machines and Apparatus Tech-
nology. It creates the prerequisites in the Bachelor's degree programme
in Materials Science for the modules Fundamentals of Electrical Engi-
neering, Engineering Mathematics, Organic and Physical Chemistry as
well as Special Topics of Mathematics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 10 hours.






Credit points and
grades

6 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 180 hours.

Duration of the mo-
dule

The module covers one semester.







Module number

Module name Responsible lecturer

MW-WW-02

Prof. Ruck
(studiendokumente.mw@tu-
dresden.de)

General and

mistry

Inorganic Che-

Qualification goals

The students have knowledge regarding the analysis of elements based
on the core building blocks, the calculation of reaction enthalpies as well
as the establishment and calculation of equilibrium constants. They can
draw up chemical reaction equations with substance balances, carry out
pH-value calculations, set up redox equations and classify chemical
bonds on the basis of their polarity. In the field of material chemistry of
the main group elements, the students know reactions of the most im-
portant main group elements in technical processes, the structure of the
elements in their different modifications and can discuss these. In the
field of subgroup chemistry and complex chemistry, the students can
name the electron configuration of transition metal complexes and have
a basic command of the designation of complexes.

Contents

Contents of the module are atomic structure, energetic consideration of
chemical reactions, basic concepts of thermodynamics and catalysis,
isotopes, acid-base reactions, ionic, covalent and metallic bonding, mate-
rial chemistry of the main group elements (occurrence, structure, modifi-
cations, representation, reactions): noble gases, halogens, chalcogens,
5th main group, carbon group, aluminium. Basic concepts of subgroup
and complex chemistry: electron configurations, complex structures and
naming.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 1 lecture hour per week, tutorial 1 lecture hour per week,
self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Additional Additional
Technical Qualification in Materials Science, Advanced Ceramic Materials,
Organic and Physical Chemistry, Polymers and Biomaterials, Powder
Metallurgy and Sintered Materials as well as Composite Materials. It cre-
ates the prerequisites in the Bachelor's degree programme in Materials
Science for the modules Advanced Ceramic Materials, Organic and Physi-
cal Chemistry, Polymers and Biomaterials as well as Powder Metallurgy
and Sintered Materials.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration and a collection of protocols.






Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted seven times
and the collection of protocols three times.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-03
(MW-MB-07)
(MW-VNT-04)

Business Administration and Prof. Schmauder
Language Competence (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students master basic knowledge of business administration includ-
ing the distinction from economics and the legal forms and structures of
companies. They have a basic understanding of the ways of thinking and
models of business administration. They have mastered cost accounting
with the aim of setting prices as well as procedures to be able to assess
the profitability of a company and investment decisions with the bound-
ary conditions to be taken into account. They have basic competences in
management and leadership as well as in structural and procedural or-
ganisation in the company, know the interconnection of operational cost
and performance accounting with logistics processes and procedural
organisation. In addition, the students are able to develop further in a
chosen foreign language on the basis of the general foreign language
skills with individual engineering language skills and have competences
for use on the international labour market.

Contents

The contents are the basic features of cost accounting with cost types,
cost centres and cost unit accounting, the structure of operational ac-
counting, cost accounting, contribution margin accounting and cost
comparison accounting, operational calculations and balance sheets,
procedures of investment accounting, methods of management and
leadership as well as the basic features of operational structural organi-
sation and the connections with process organisation and the network-
ing of operational cost and performance accounting with logistics pro-
cesses and process organisation. Language training includes study and
work-related, written and oral communication at the EBW 1- Introduction
to Professional and Academic Language level in a language of the stu-
dent's choice, in particular English, French or Spanish.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 1 lecture hour per week, tuto-
rial 1 lecture hour per week, 2 lecture hours per week language course,
self-study.

The language course is to be chosen from the catalogue of language
competence to the extent indicated; this is announced at the beginning
of the semester, as is customary for the faculty, including the respective
required examinations.

Requirements for
participation

Knowledge of the chosen foreign language at A-level (basic course) is
assumed.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Subject-Related In-
ternship, Interdisciplinary Technical Qualification of Mechanical Engineer-
ing and Research Internship.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration and a language test according to the duration specified in the
Language Competence catalogue. The written examination is relevant for
passing the module examination.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The language test is weighted twice and the writ-
ten examination three times.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-04

Physics Prof. Straessner
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have knowledge of the fundamentals of physics and can
describe idealised case studies analytically and quantitatively and inter-
pret them in a physically descriptive manner. The students master basic
experimental skills, know important measuring devices and measuring
techniques and have knowledge in the treatment of measurement un-
certainties and error calculation.

Contents

The contents of the module in the field of mechanics are the motion of
point masses and rigid bodies. In thermodynamics, the module covers
the kinetic theory of gases and cyclic processes. In the subject area of
electricity and magnetism the module treats electrostatics, basic electri-
cal circuits and the motion of charged particles in electric and magnetic
fields. The field of wave mechanics and optics includes phenomena of
interference, diffraction and refraction.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 2 lecture hours per week, tutorial 2 lecture hours per
week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) and physics at A-level
(basic course) is assumed.

Usability "

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Applied Nanotechnology,
Computational Materials Science: Continuum Methods, Computational
Materials Science: Molecular Dynamics, Computational Methods, Com-
puter Simulation in Materials Science, Electron-, X-ray-, and lonspectros-
copy; High-resolution Microscopy, Subject-Related Internship, Additional
Technical Qualification in Materials Science, Advanced Ceramic Materials,
Materials Physics and Materials Chemistry, Metallic Functional Materials,
Nanostructured Materials, Polymers and Biomaterials, Powder Metallur-
gy and Sintered Materials, Simulation of Li-lon Batteries and Composite
Materials. It creates the prerequisites in the Bachelor's degree pro-
gramme in Materials Science for the modules Computer Simulation in
Materials Science, Advanced Ceramic Materials, Materials Physics and
Materials Chemistry, Polymers and Biomaterials as well as Powder Metal-
lurgy and Sintered Materials.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration and a collection of protocols. The written examination is rele-
vant for passing the module examination.






Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted twice and the
collection of protocols is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 240 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-05
(MW-VNT-02)

Engineering Mechanics Prof. Wallmersperger
(studiendokumente.mw@tu-

dresden.de)

Qualification goals

The students know the basic laws of statics and apply them to the calcu-
lation of the load-bearing behaviour of simple components and construc-
tions. They are able to determine statically and geometrically based pa-
rameters of bodies and surfaces. The students know the relationships
between loads, material properties and stresses of components. They
are proficient in simple calculation methods of dimensioning, strength
verification and load-bearing capacity assessment of components and
constructions.

Contents

Contents of the module are the rigid body, the independent loads, force
and moment as well as the principle of section, the equilibrium of plane
and spatial structures through the basic laws of statics (balance of forces
and balance of moments), which condition the bearing and section reac-
tions, friction problems and centres of gravity as well as first and second
order moments of area. The module covers the basic problems of
strength theory, tensile, compressive and shear stresses including ele-
mentary dimensioning concepts, general stress and distortion states in
linear-elastic materials with temperature influence, stresses and defor-
mations in torsion of prismatic bars, beam bending, transverse shear
force and strength hypotheses.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 4 lecture hours per week, tu-
torial 2 lecture hours per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course), physics at A-level
(basic course) and chemistry at A-level (basic course) is assumed.

Usability "'

The module is a compulsory module in the Diploma degree programme
in Process Engineering and Natural Materials Technology as well as Ma-
terials Science. The module is a compulsory module in the Bachelor's
degree programme in Process Engineering and Natural Materials Tech-
nology as well as Materials Science. It creates the prerequisites in the
Diploma degree programme in Process Engineering and Natural Materi-
als Technology for the modules Subject-Related Internship, Research
Internship, Fundamentals of Kinematics and Kinetics, Development of
Furniture and Building Elements, Physical Fundamentals of Wood Tech-
nology and Paper Technology as well as Processing Machines and Appa-
ratus Technology. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Competence Atelier: Bio-
mechanics agile with Scrum, Additional Technical Qualification in Materi-
als Science as well as Corrosion of Materials and Material Selection in
Mechanical Design. It creates the prerequisites in the Bachelor's degree
programme in Process Engineering and Natural Materials Technology for
the modules Fundamentals of Kinematics and Kinetics, Physical Funda-
mentals of Wood Technology and Paper Technology as well as Processing
Machines and Apparatus Technology.






Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two written examinations of 120
minutes each. Both examinations are relevant for passing the module
examination. Bonus performance for the written examinations is a per-
formance status check of 10 hours each.

Credit points and
grades

9 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 270 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-06
(MW-MB-08)
(MW-VNT-09)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Engineering Mathematics

Qualification goals

Students are able to work appropriately and critically with engineering
mathematical terms and apply complex mathematical methods. They
have the skills to recognise mathematical correlations and to present
them in mathematical terminology.

Contents

Contents of the module are supplementary chapters of linear algebra
(quadrics, principal axis transformation), differential calculus for func-
tions of several variables (partial derivatives, gradient, Hessian matrix,
chain rule, Taylor formula, theorem on implicit functions, extreme value
problems without and with constraints, non-linear equations), ordinary
differential equations (modelling examples, selected solution techniques,
linear systems of ordinary differential equations, initial value, boundary
value and eigenvalue problems, elementary numerical solution methods)
and differential geometry (curves, arc length, moving frame).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering, Process
Engineering and Natural Materials Technology as well as Materials Sci-
ence and in the Bachelor's degree programme in Mechanical Engineer-
ing, Process Engineering and Natural Materials Technology as well as
Materials Science, the competences to be acquired in the module Fun-
damentals of Mathematics are required.

Usability *>7°

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Aeroelastics, Analy-
sis and Dimensioning, Analytical Methods of Solid Mechanics, Applied
Molecular Thermodynamics, Design of Innovative Aerospace Structures,
Fracture Criteria and Fracture Mechanics, Diagnostics and Acoustics, Dy-
namics of Vehicle Drives, Elastic Structures and Technical Fluid Mechan-
ics, Electric Railway Systems, Energy and Load Management, Extended
Fundamentals for Mechanical Engineering, Experimental Fluid and Solid
Mechanics, Subject-Related Internship, Interdisciplinary Technical Quali-
fication of Mechanical Engineering, Flight Dynamics and Control, Fluid
Power and Electrical Drive Systems, Research Internship, Gasdynamics,
Gas Dynamics and Numerical Fluid Mechanics, Coupled Multifield Prob-
lems, Fundamentals of Aerodynamics and Flight Mechanics, Fundamen-
tals of Electrical Engineering, Fundamentals of Flight Propulsion, Funda-
mentals of Construction and Dynamic Dimensioning of Machines, Fun-
damentals of fluid mechanics, Fundamentals of Systematic Product De-
velopment for Processing and Textile Machinery, Fundamentals of Inter-
nal Combustion Engines and Drive Systems, Fundamentals of Aerospace






Engineering, Fundamentals of Aerospace Vehicles, Nuclear Reactor Engi-
neering, Continuum Mechanics and Multifunctional Structures, Continu-
um Mechanics and Structural Analysis, Design of Traction Units, Aircraft
Design, Aircraft Structures, Aircraft Systems, Machine Dynamics and
Constructive Development Process, Machine Laboratory, Theory of Mate-
rials, Mechanical Drives, Dynamics of Mechanisms and Elastic Multi-Body
Systems, Mechanism Synthesis and Multibody Systems, Multi-Body Dy-
namics and Computational Fluid Dynamics, Multiscale Material Modeling,
Measurement and Automation Engineering, Data Processing and Exper-
imental Model Analysis, Multifunctional Structures and Components,
Numerical Methods of Fluid Mechanics and Structural Mechanics, Nu-
merical Methods and Structural Durability, Numerical Modelling of Mul-
tiphase Flows, Optimal and Robust Flight Control, Probabilistics and Ro-
bust Design, Production Engineering - Manufacturing Processes, Process
and Structure Simulation, Process Measurement Technology and Math-
ematical Methods of Measurement Data Processing, Process Simulation
and Validation in Power Engineering, Process Thermodynamics, Reactor
Physics, Rheology, Rail Vehicle Design, Vibration Technology and Struc-
tural Durability, Simulation and Experimental Studies on Internal Com-
bustion Engines, Simulation Methods in Vehicle Development, simulation
technology in fluid mechanics, Simulation Methods in Drive Technology,
Special Topics of Mathematics, Beam and Shell Structures, Properties
and Thermodynamic Simulation, Fluid Mechanics and Simulation Meth-
ods, System Dynamics and Structural Vibrations, Systems Engineering,
Engineering Thermodynamics/Heat Transfer, Thermofluiddynamics,
Thermo Hydraulics and Safety of Nuclear Facilities, Turbulent Flows and
their Modelling, Advanced Course: Rail Vehicles and Advanced Course:
Internal Combustion Engines. It creates the prerequisites in the Diploma
degree programme in Process Engineering and Natural Materials Tech-
nology for the modules Chemical Thermodynamics and Multiphase
Thermodynamics, Subject-Related Internship, Research Internship, Inter-
facial Technology, Fundamentals of Bioprocess Engineering, Fundamen-
tals of Chemical Process Engineering, Fundamentals of Electrical Engi-
neering, Fundamentals of Fluid Mechanics, Multiphase Reactions, Meas-
urement and Automation Engineering, Particle Technology, Physical
Chemistry and Biochemistry, Process Analysis, Special Topics of Mathe-
matics, System Process Engineering, Industrial Chemistry and Engineer-
ing Thermodynamics/Heat Transfer. It creates the prerequisites in the
Diploma degree programme in Materials Science for the modules Com-
putational Methods, Computer Simulation in Materials Science, Subject-
Related Internship, Fundamentals of Electrical Engineering, Simulation of
Li-lon Batteries, Special Topics of Mathematics, Additional Technical
Qualification in Materials Science as well as Corrosion of Materials and
Material Selection in Mechanical Design. It creates the prerequisites in
the Bachelor's degree programme in Mechanical Engineering for the
modules Elastic Structures and Technical Fluid Mechanics, Extended
Fundamentals for Mechanical Engineering, Fluid Power and Electrical
Drive Systems, Fundamentals of Aerodynamics and Flight Mechanics,
Fundamentals of Electrical Engineering, Fundamentals of Flight Propul-
sion, Fundamentals of Construction and Dynamic Dimensioning of Ma-
chines, Fundamentals of Fluid Mechanics, Fundamentals of Systematic
Product Development for Processing and Textile Machinery, Fundamen-
tals of Internal Combustion Engines and Drive Systems, Fundamentals of
Aerospace Engineering, Fundamentals of Aerospace Vehicles, Continuum






Mechanics and Multifunctional Structures, Machine Dynamics and Con-
structive Development Process, Mechanical Drives, Multi-Body Dynamics
and Computational Fluid Dynamics, Measurement and Automation Engi-
neering, Numerical Methods of Fluid Mechanics and Structural Mechan-
ics, Numerical Methods and Structural Durability, Production Engineering
- Manufacturing Processes, Process Thermodynamics, Special Topics of
Mathematics, Fluid Mechanics and Simulation Methods and Engineering
Thermodynamics/Heat Transfer. It creates the prerequisites in the Bach-
elor's degree programme in Process and Natural Products Engineering
for the modules Fundamentals of Bioprocess Engineering, Fundamentals
of Chemical Process Engineering, Fundamentals of Electrical Engineering,
Fundamentals of Fluid Mechanics, Multiphase Reactions, Measurement
and Automation Engineering, Physical Chemistry and Biochemistry, Spe-
cial Topics of Mathematics, Industrial Chemistry and Engineering Ther-
modynamics/Heat Transfer. It creates the prerequisites in the Bachelor's
degree programme in Materials Science for the modules Computer
Simulation in Materials Science, Fundamentals of Electrical Engineering,
Corrosion and Corrosion Protection as well as Special Topics of Mathe-
matics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 10 hours.

Credit points and
grades

6 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 180 hours.

Duration of the
module

The module covers one semester.











Module number Module name Responsible lecturer
MW-WW-07 Organic and Physical Che- Prof. Heine
mistry (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have basic knowledge of organic chemistry. They know the
most important organic substance classes as well as the most important
functional groups and their reactions. The students are able to apply the
acquired knowledge to answer questions on the properties of organic
substances and their reactions. They have a sound knowledge of the
working methods of physical chemistry and are able to assess the rela-
tionships between chemical processes and physical phenomena in a
qualified manner. The students have basic knowledge of physical chem-
istry, in particular thermodynamics, electrochemistry as well as transport
processes, interfaces/surfaces, and the kinetics of chemical processes.

Contents

Contents of the module are basic knowledge of organic chemistry, the
most important organic substance classes as well as the most important
functional groups with their reactions, reaction mechanisms and proper-
ties. Contents of the module are also basic principles of thermodynamics
(ideal and real gas, laws of thermodynamics, internal energy, enthalpy,
entropy, heat capacity, Hess' theorem, mixing variables, chemical poten-
tial, Raoult's and Henry's law, colligative properties, chemical equilibrium,
phase diagrams), basics of electrochemistry (conductivities, strong and
weak electrolytes, structure of an electrochemical cell, half cells, elec-
trode reactions, electrode potentials, Nernst equation, electrochemical
measurements of pH and solubility constants), principles of transport
processes (diffusion, mean free path, Fick's laws, Hagen-Poiseulelle's
law), interfaces (surface tension, contact angle, capillary forces, adsorp-
tion isotherms), and basic features of reaction kinetics (reaction rate,
elementary reactions, rate laws, rate constant, reaction orders, half-lives,
Arrhenius equation, reaction mechanisms, unimolecular reactions, catal-

ySis).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week, tu-
torial 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Fundamentals of Mathematics and General
and Inorganic Chemistry are required.






Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Applied Nanotechnology,
Additional Technical Qualification in Materials Science, Advanced Ceram-
ic Materials, Materials Physics and Materials Chemistry, Metallic Func-
tional Materials, Nanostructured Materials, Polymers and Biomaterials as
well as Corrosion of Materials and Material Selection in Mechanical De-
sign. It creates the prerequisites in the Bachelor's degree programme in
Materials Science for the modules Advanced Ceramic Materials, Corro-
sion and Corrosion Protection, Materials Physics and Materials Chemistry
as well as Polymers and Biomaterials.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two written examinations of 90 minutes
each.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-08

Fundamentals of Electrical
Engineering

PD Dr.-Ing. habil. Schlegel
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have knowledge of the technological and methodological
fundamentals of electrical engineering and knowledge of the means of
description available to the electrical engineer. They master the basic
quantities of electrical engineering and their interrelationships. They can
graphically represent direct current, alternating current and three-phase
current networks with passive components, know the methods of net-
work calculation, the structure of the electrical power supply as well as
basic rules and measures for personal protection. The students can de-
scribe and illustrate idealised case studies analytically and quantitatively.

Contents

The module covers relationships between charge, electric current, elec-
tric voltage, power and energy, calculation of electric resistance, capaci-
tance and inductance of various arrangements, calculation methods of
electric direct, alternating and three-phase circuits with passive compo-
nents as well as magnetic networks, construction of electric power sup-
ply networks and personal protection.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Fundamentals of Mathematics and Engineer-
ing Mathematics are required.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. In the Diploma degree programme in Materials Science, it
creates the prerequisite for the module Additional Technical Qualifica-
tion in Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-09
(MW-MB-13)
(MW-VNT-13)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Special Topics of Mathematics

Qualification goals

Students are able to work appropriately and critically with advanced
mathematical concepts and methods. They have the skills to apply these
to engineering problems and are confident in the use of mathematical
terminology.

Contents

Contents of the module are Fourier series, vector analysis, integral calcu-
lus for functions of several variables (double and triple integrals, line and
surface integrals, integral theorems), partial differential equations (classi-
fication, boundary value and initial boundary value problems, character-
istics method, Fourier method, d'Alembert method, basic concepts for
numerical solution), probability theory (combinatorics, probability, ran-
dom variables, distribution functions) and mathematical statistics (de-
scriptive statistics, point estimators, confidence intervals).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 4 lecture hours per week, tu-
torial 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering, Process
Engineering and Natural Materials Technology as well as Materials Sci-
ence and in the Bachelor's degree programme in Mechanical Engineer-
ing, Process Engineering and Natural Materials Technology as well as
Materials Science, the competences to be acquired in the modules Fun-
damentals of Mathematics and Engineering Mathematics are required.

Usability *°

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Applied Molecular
Thermodynamics, Diagnostics and Acoustics, Dynamics of Vehicle Drives,
Energy and Load Management, Extended Fundamentals for Mechanical
Engineering, Subject-Related Internship, Interdisciplinary Technical Quali-
fication of Mechanical Engineering, Research Internship, Gas Dynamics
and Numerical Fluid Mechanics, Fundamentals of Systematic Product
Development for Processing and Textile Machinery, Nuclear Reactor En-
gineering, Design of Traction Units, Machine Laboratory, Mechanism
Synthesis and Multi-Body Systems, Process Measurement Technology
and Mathematical Methods of Measurement Data Processing, Process
Simulation and Validation in Power Engineering, Process Thermodynam-
ics, Reactor Physics, Simulation Methods in Vehicle Development, Proper-
ties and Thermodynamic Simulation, Fluid Mechanics and Simulation
Methods as well as Thermo Hydraulics and Safety of Nuclear Facilities. It
creates the prerequisites in the Diploma degree programme in Process
Engineering and Natural Materials Technology for the modules Subject-
Related Internship, Research Internship, High-performance Materials,
Food Engineering for Bioprocess Engineers, Process Analysis, Process






Automatization as well as Industrial Chemistry. It creates the prerequi-
sites in the Diploma degree programme in Materials Science for the
modules Computational Materials Science: Continuum Methods, Compu-
tational Materials Science: Molecular Dynamics, Subject-Related Intern-
ship, Nanostructured Materials as well as Polymers and Biomaterials. It
creates the prerequisites in the Bachelor's degree programme in Me-
chanical Engineering for the modules Extended Fundamentals for Me-
chanical Engineering, Fundamentals of Systematic Product Development
for Processing and Textile Machinery, Process Thermodynamics as well
as Fluid Mechanics and Simulation Methods. It creates the prerequisites
in the Bachelor's degree programme in Process Engineering and Natural
Materials Technology for the module Industrial Chemistry. It creates the
prerequisites in the Bachelor's degree programme in Materials Science
for the module Polymers and Biomaterials.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 150 minutes
duration.

Credit points and
grades

9 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 270 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-10
(MW-MB-04)
(MW-VNT-07)

Design Theory Prof. Paetzold-Byhain
(studiendokumente.mw@tu-

dresden.de)

Qualification goals

The students master basic knowledge and skills required for the creation
of constructive designs and their documentation. After completing the
module, the students have basic constructional knowledge and design
skills. They are able to understand basic geometric and technical ele-
ments and to prepare and read technical documentation based on these.
In addition, you have the ability to think holistically in terms of design
and to design mechanical engineering components in a way that is suita-
ble for function and production.

Contents

Contents of the module are basic relationships between geometric ob-
jects, basics of making and understanding technical documentation (such
as drawings and parts lists), replacement construction, design of ma-
chine parts suitable for production, design of machine parts suitable for
function and stress.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 4 lecture hours per week, tu-
torial 2 lecture hours per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.

Usability > %*

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as materi-
als science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Analysis and Dimen-
sioning, Machine Design and Diagnostics, Industry-Specific Lightweight
Structures and Technologies, Development of Lightweight Structures,
Extended Fundamentals for Mechanical Engineering, Subject-Related
Internship, Interdisciplinary Technical Qualification of Mechanical Engi-
neering, Fluid Power and Electrical Drive Systems, Research Internship,
Design of Agricultural Systems Technology, Fundamentals of Power Ma-
chinery, Fundamentals of Construction and Dynamic Dimensioning of
Machines, Fundamentals of Internal Combustion Engines and Drive Sys-
tems, Product Modelling and Design with CAD-Systems, Designing with
Polymers, Construction Materials and Structural Durability, Fundamen-
tals of Lightweight Engineering, Machines and Technologies for Yarn
Structures, especially Composites, Machine Dynamics and Constructive
Development Process, Machine laboratory, Mechanical Drives, Mobile
Refrigeration and Special Cooling Tasks, Product Modelling, Simulation
methods in drive technology, Systems engineering, Turbo Pumps and
Piston Working Machines, Turbocompressors, Advanced Course: Internal
Combustion Engines, Materials and failure analysis as well as Methodical
Product Development and Selected Tools. It creates the prerequisites in
the Diploma degree programme in Process Engineering and Natural Ma-
terials Technology for the modules Plant Engineering and Safety Engi-






neering, Subject-Related Internship, Research Internship as well as De-
signing with Polymers. It creates the prerequisites in the Diploma degree
programme in Materials Science for the modules Subject-Related Intern-
ship and Additional Technical Qualification in Materials Science. It creates
the prerequisites in the Bachelor's degree programme in Mechanical
Engineering for the modules Machine Design and Diagnostics, Extended
Fundamentals for Mechanical Engineering, Fluid Power and Electrical
Drive Systems, Fundamentals of Construction and Dynamic Dimension-
ing of Machines, Fundamentals of Internal Combustion Engines and
Drive Systems, Fundamentals of Lightweight Engineering, Machine Dy-
namics and Constructive Development Process, Mechanical Drives as
well as Methodical Product Development and Selected Tools. It creates
the prerequisites in the Bachelor's degree programme in Process Engi-
neering and Natural Materials Technology for the module Plant Engineer-
ing and Safety Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 150 minutes
duration.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 240 hours.

Duration of the
module

The module covers two semesters.











Module number Module name Responsible lecturer
MW-WW-11 Computer Science Prof. Paetzold-Byhain
(MW-MB-05) (studiendokumente.mw@tu-
(MW-VNT-06) dresden.de)

Qualification goals

Students are able to effectively use modern hardware and software sys-
tems for important problems typical of mechanical engineering. They
have basic knowledge in dealing with selected engineering software sys-
tems, on the basic structure as well as the functionality of computing
technology and the development of software. The students are able to
analyse software-relevant areas of discourse, design solution models in
an object-oriented manner and describe them in a modelling language.
Furthermore, the students are able to implement the mapped models in
an object-oriented programming language using ready-made software
libraries, frameworks and user programming interfaces.

Contents

The contents of the module are, in the focus on computer application in
mechanical engineering, the necessary basic knowledge of computing
technology, information representation and data modelling, the use of
complex computer systems using a calculation and modelling system as
well as a 3D CAD system. In the focus on software and programming
technology, the module includes basics, methods and techniques for the
development of a software product from analysis to design to imple-
mentation.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 3 lecture hours per week,
practical course 1 lecture hour per week, self-study.

Requirements for
participation

None.






Usability **

The module is a compulsory module in Diploma degree programme in
Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as materials science. The module is a compulsory
module in Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Calculation of
Lightweight Structures, Extended Fundamentals for Mechanical Engi-
neering, Subject-Related Internship, Interdisciplinary Technical Qualifica-
tion of Mechanical Engineering, Research Internship, Design of Agricul-
tural Systems Technology, Fundamentals of Construction and Dynamic
Dimensioning of Machines, Product Modelling and Design with CAD-
Systems, Machine Elements, Product Modelling, Simulation Technology
in Fluid Mechanics, Systems Engineering, Virtual Methods and Tools as
well as Methodical Product Development and Selected Tools. It creates
the prerequisites in the Diploma degree programme in Process Engi-
neering and Natural Materials Technology for the Subject-Related In-
ternship and Research Internship modules. It creates the prerequisites
in the Diploma degree programme in Materials Science for the module
Additional Technical Qualification in Materials Science. It creates the
prerequisites in the Bachelor's degree programme in Mechanical Engi-
neering for the modules Calculation of Lightweight Structures, Extended
Fundamentals for Mechanical Engineering, Fundamentals of Construc-
tion and Dynamic Dimensioning of Machines, Machine Elements as well
as Methodical Product Development and Selected Tools.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination K1 of 150
minutes duration, a written examination K2 of 90 minutes duration and
a paper B with a processing time until the end of the lecture period. The
paper B is relevant for passing the module examination.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination K1 is weighted five times,
the written examination K2 four times and the paper B once.

Frequency of the The module is offered every academic year, starting in the winter semes-
module ter.
Workload The total workload is 240 hours.

Duration of the mo-
dule

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-12

Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Fundamentals of Materials
Science

Qualification goals

Students are able to establish relationships between the structure, the
real structure, the constitution as well as the microstructure of materials
and to deal with their resulting mechanical, physical, chemical and bio-
logical properties.

Contents

This module contains a thematic introductory overview of materials sci-
ence. A scientifically-based picture of the material structure and resulting
material properties is conveyed. The module covers all material groups -
metals, polymers, ceramics - as well as the composite materials formed
from them. The module lays the foundation for understanding methods
of simulating material properties.

Teaching and learn-
ing methods

Lecture 8 lecture hours per week, exercise 2 lecture hours per week,
practical course 2 lecture hours per week, self-study.

Requirements for
participation

Knowledge of physics at A-level (basic course) and chemistry at A-level
(basic course) is assumed.

Usability " '

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Characterisation of Soft
Materials, Dental Materials, Subject-Related Internship, Additional Tech-
nical Qualification in Materials Science, Advanced Ceramic Materials,
Competence Atelier: Sustainable Materials agile with Scrum, Materials
Physics and Materials Chemistry, Metallic Materials, Metallography, Pol-
ymers and Biomaterials, Powder Metallurgy and Sintered Materials,
Composite Materials, Corrosion of Materials and Material Selection in
Mechanical Design, Materials Testing and Materials Diagnostics and Ma-
terials Science Specialization. It creates the prerequisites in the Bache-
lor's degree programme in Materials Science for the modules Characteri-
sation of Soft Materials, Dental Materials, Advanced Ceramic Materials,
Corrosion and Corrosion Protection, Materials Physics and Materials
Chemistry, Metallic Materials, Metallography, Polymers and Biomaterials,
Powder Metallurgy and Sintered Materials, Materials Testing and Materi-
als Diagnostics as well as Advanced Course Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and two written
examinations of 120 minutes each. All examinations are relevant for
passing the module examination. Bonus performance for the written
examinations is a short discussion of 10 hours each.

Credit points and
grades

15 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The collection of protocols is weighted once and
the written examinations are weighted four times each.






Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 450 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

Lecturer responsible ?

MW-WW-13

Materials Production and
Manufacturing Technology

Prof. Leyens
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students are able to recognise complex relationships in the technol-
ogy-structure/structure-properties chain. Furthermore, they have
knowledge of machining processes and the machinability of materials.

Contents

Contents of the module are material production processes for important
metallic materials, for example for cast iron, steels and light metals. Fur-
ther contents of the module are the steps of metallurgical processes,
alloy adjustment as well as processes and procedures of casting, and
manufacturing basics of component production by forming, machining
and joining.

Teaching and learn-
ing methods ®

Lecture 4 lecture hours per week, exercise 1 lecture hour per week, ex-
cursion 1 day, self-study.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

Knowledge of English at A-level (basic course), mathematics at A-level
(basic course), physics at A-level (basic course), chemistry at A-level (basic
course) is assumed.

Usability '°

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Subject-Related Internship,
Competence Atelier: Sustainable Materials agile with Scrum, Additional
Technical Qualification in Materials Science as well as Fatigue, Fracture
and Reliability of Materials.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two written examinations of 90 minutes
each. A further prerequisite for passing is proof of completion of one
day's excursion.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

Lecturer responsible ?

MW-WW-14

Dr. Vetter
(studiendokumente.mw@tu-
dresden.de)

Materials Testing and Materials
Diagnostics

Qualification goals

The students have a sound knowledge of materials testing and diagnos-
tics and are able to carry out and evaluate qualified materials tests
properly. The students are also able to carry out and independently
evaluate tests to determine material parameters (materials testing) and
to analytically characterise materials (materials diagnostics).

Contents

Contents of the module are mechanical behaviour of construction mate-
rials and its evaluation by material parameters or characteristic value
functions as well as basics and applications of the procedures for deter-
mining the structural and damage state of materials. Further content of
the module is a solid-state physics-based overview of both the methods
and analytical procedures for imaging and structural material characteri-
sation in macro, micro and nano areas, as well as the approach to com-
plex material analytical problems.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, practical course 2 lecture hours per
week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the module Fundamentals of Materials Science are re-
quired.

Usability '

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Characterisation of Soft
Materials, Electron-, X-ray-, and lonspectroscopy; High-resolution Micros-
copy, Additional Additional Technical Qualification in Materials Science,
Fatigue, Fracture and Reliability of Materials as well as Materials Science
Specialization. It creates the prerequisites in the Bachelor's degree pro-
gramme in Materials Science for the modules Characterisation of Soft
Materials and Advanced Course Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and two written
examinations of 90 minutes each. All examination performances are
relevant for passing the module examination.

Credit points and
grades

6 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The collection of protocols is weighted once and
the written examinations are weighted twice.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 180 hours.






Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-15

Metallic Materials Prof. Leyens
(studiendokumente.mw@tu-

dresden.de)

Qualification goals

The students know the most important properties and how they can be
influenced (for example through heat treatment) of metallic materials.
They know the structure-property relationships of this material group
and can relate these to the manufacturing processes.

Contents

Contents of the module are the basics of steels and cast iron, aluminium,
titanium, nickel and magnesium alloys, requirements for the materials
(for example weldability, machinability, formability, castability, high
strength), measures to fulfil these requirements as well as transfor-
mation processes during heating and cooling for different heat treat-
ment processes of ferrous and non-ferrous materials.

Teaching and learn-
ing methods

Lecture 7 lecture hours per week, practical course 1 lecture hour per
week, tutorial 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the module Fundamentals of Materials Science are re-
quired.

Usability '

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Competence Atelier: Bio-
mechanics agile with Scrum, Biofunctionalized Surfaces, Dental Materials,
Subject-Related Internship, Additional Technical Qualification in Materials
Science, Surface Engineering Methods, Tissue Engineering (Tissue Recon-
struction) and Materials Science Specialization. It creates the prerequi-
sites in the Bachelor's degree programme in Materials Science for the
modules Dental Materials and Advanced Course Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration and a collection of protocols. Both examinations are relevant
for passing the module examination.

Credit points and
grades

9 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted four times
and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 270 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-16

Prof. Michaelis
(studiendokumente.mw@tu-
dresden.de)

Advanced Ceramic Materials

Qualification goals

The students have a broad basic knowledge of ceramic materials, their
fields of application and potential for improvement in terms of materials.
They know manufacturing and processing methods and have knowledge
of the most important areas of application of ceramic materials.

Contents

The module covers the chemical-physical fundamentals of ceramics, in
particular bonding types and crystal structures, the various technologies
for manufacturing ceramic semi-finished products and products through
powder synthesis, preparation, shaping and sinter firing, the possibilities
of influencing the mechanical as well as the physical and chemical prop-
erties through material and technology modification, and the areas of
application for technical ceramics as individual components and in the
system.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, practical course 1 lecture hour per
week, tutorial 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules General and Inorganic Chemistry, Organic
and Physical Chemistry, Fundamentals of Materials Science and Physics
are required.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Dental Materials, Addition-
al Additional Technical Qualification in Materials Science, Surface Engi-
neering Methods, Polymer and Ceramic Functional Materials, Tissue En-
gineering (Tissue Reconstruction) and Materials Science Specialization. It
creates the prerequisites in the Bachelor's degree programme in Materi-
als Science for the modules Dental Materials as well as Advanced Course
Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration and a collection of protocols.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted twice and the
collection of protocols is weighted once.

Frequency of the
module

The module is offered every summer semester.






Workload The total workload is 150 hours.

Duration of the The module covers one semester.
module











Module number

Module name Responsible lecturer

MW-WW-17

Polymers and Biomaterials Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have a broad basic knowledge in the field of polymer mate-
rials and biomaterials, their fields of application and material improve-
ment potentials. In particular, they have scientific/advanced knowledge
in the field of polymer materials and biomaterials with regard to classifi-
cation, production, properties and the areas of application of the materi-
al classes as well as the most important processing technologies and
polymer- and biospecific characterisation processes, their characteristic
processes, structure, the relationship between structure (microstructure
& morphology), resulting properties and fields of application. The stu-
dents have practical and methodical skills to be able to plan and accom-
pany the use of materials. They have basic knowledge regarding the bi-
omedical, biophysical and biochemical interactions in the organism that
are essential for the application of biomaterials.

Contents

Contents of the module are the basics of polymer materials and bio-
materials. Further contents are the basics of production, structure, struc-
tural principles, processing and application-relevant material properties
and application of polymer materials, in particular definition, synthesis,
special features of polymer materials, molecular movement behaviour,
visco-elasticity and resulting application and processing properties (me-
chanical properties) and non-mechanical properties of polymer materi-
als. Further contents are the basics of production, structure, structural
principles, processing and application-relevant material properties as
well as the interaction mechanisms in the biological organism that are
essential for the application of biomaterials, in particular definition, syn-
thesis, special features of biomaterials, as well as influences on the ma-
terial side, such as structure and chemistry of the material surfaces, deg-
radation, release and abrasion.

Teaching and learn-
ing methods

Lecture 5 lecture hours per week, practical course 1 lecture hour per
week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Special Topics of Mathematics, General and
Inorganic Chemistry, Organic and Physical Chemistry, Fundamentals of
Materials Science and Physics are required.






Usability "'

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Competence Atelier: Bio-
mechanics agile with Scrum, Biofunctionalized Surfaces, Dental Materials,
Elastomer Materials, Additional Technical Qualification in Materials Sci-
ence, Polymer and Ceramic Functional Materials and Tissue Engineering
(tissue reconstruction).

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two written examinations K1 and K2,
each of 120 minutes duration, and a collection of protocols.

Credit points and
grades

9 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination K1 is weighted three
times, the collection of protocols is weighted once and the written exam-
ination K2 is weighted twice.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 270 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-18

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Computer Simulation in Mate-
rials Science

Qualification goals

Students are able to use computer simulation software to work on ex-
perimental and theoretical material science problems and to formulate
modelling tasks independently and solve them on the computer.

Contents

Contents of the module are the basics for modelling the properties of
materials, in particular atomistic methods such as molecular dynamics
and Monte Carlo algorithms. Further contents of the module are the
basics and fundamental concepts of statistics, especially with regard to
the analysis of simulation results.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, practical course 1 lecture hour per
week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Engineering Mathematics and physics are
required.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science. The module is one of five compulsory elective mod-
ules in the Bachelor's degree programme in Materials Science, of which
modules with a total of 10 credit points must be selected. It creates the
prerequisites in the Diploma degree programme in Materials Science for
the module Additional Additional Technical Qualification in Materials
Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of an examination performance which, for
more than 10 registered students, consists of a written examination of
90 minutes duration and, for up to 10 registered students, of an oral
examination performance as an individual examination of 30 minutes
duration; if applicable, this will be announced to the registered students
in writing at the end of the registration period.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-19

Metallography Prof. Leyens
(studiendokumente.mw@tu-

dresden.de)

Qualification goals

The students have sound theoretical knowledge of the preparation,
presentation and interpretation of microstructures of various metallic
material groups. They are able to prepare, document and evaluate mi-
crostructures metallographically using selected examples.

Contents

The module covers the theoretical and practical fundamentals of micro-
structure analysis, selected measurement methods for quantitative mi-
crostructure characterisation as well as for deriving the causal chain ma-
terial-technology-structural-properties, for grinding and contrasting as
well as for microscopic structural analysis.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, practical course 1 lecture hour per
week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the module Fundamentals of Materials Science are re-
quired.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science. The module is one of five compulsory elective mod-
ules in the Bachelor's degree programme in Materials Science, of which
modules amounting to 10 credit points must be selected.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration and a collection of protocols. Both examinations are relevant
for passing the module examination.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted four times
and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer ’

MW-WW-21

Materials Physics and Materials
Chemistry

Prof. Freudenberger
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

Students are able to grasp basic materials science, physical and chemical
relationships of materials and to describe the material structure and
behaviour qualitatively and quantitatively.

Contents

Contents of the module are the basics of thermodynamic equilibria in
materials, the basics of the structural and electronic composition of me-
tallic phases including their disturbances as well as the basics of solid
state reactions. Further contents of the module are the fundamentals of
mechanical properties and the plasticity of materials derived from them.

Teaching and learn-
ing methods

Lecture 6 lecture hours per week, exercise 2 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Organic and Physical Chemistry, Fundamen-
tals of Materials Science and Physics are required.

Usability '°

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the modules Additional Additional
Technical Qualification in Materials Science, Basics of Solid-State Physics:
Quantum Mechanical Bonds, Basics of Solid-State Physics: Thermal
Properties, Metallic Functional Materials, High Temperature Behaviour
and High Temperature Metallic Materials as well as Materials for Power
Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration.

Credit points and
grades

10 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 300 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

Lecturer responsible *

MW-WW-22

Materials Science Specializati- Prof. WeiRgarber
on (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have in-depth knowledge and competences in special areas
according to the chosen contents and thus have orientations for setting
priorities and for later professional practice. They have special skills in
materials production, materials characterisation and materials testing
and can answer questions about the use of materials.

Contents

The contents are, according to the students' choice, technological aspects
of materials development, manufacturing technology with new manufac-
turing and processing methods and the development of new areas of
application.

Teaching and learn-
ing methods

Lecture 8 lecture hours per week, self-study.

The courses are to be selected from the catalogue of Advanced Course
Materials Science science to the extent indicated; this catalogue, includ-
ing the respective required examinations and their weighting, is an-
nounced at the beginning of the academic year as is customary in the
faculty.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Materials Testing and Materials Diag-
nostics, Fundamentals of Materials Science, Metallic Materials as well as
Advanced Ceramic Materials are required. Knowledge of English at A-
level (basic course) is assumed.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science. It creates the prerequisites for the module Addi-
tional Technical Qualification in Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of the examination performances specified
in the Materials Science Specialization catalogue.

Credit points and
grades

10 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances according to the catalogue Materials Science Spe-
cialization.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 300 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-23

Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Corrosion of Materials and
Material Selection in Mechani-
cal Design

Qualification goals

The students are able to analyse and evaluate application criteria of con-
struction units in the interaction field of material, construction, manufac-
turing technologies and complex mechanical and corrosive forms of
stress.

Contents

The module covers causes andmanifestations of corrosion, evaluation of
corrosive damage cases as well as measures for corrosion protection
and methods of material selection under technical, constructive, techno-
logical, economic and ecological aspects as well as the handling of mate-
rial databases.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Engineering Mathematics, Organic and
Physical Chemistry, Engineering Mechanics as well as Fundamentals of
Materials Science are required.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science. It creates the prerequisites for the modules Addi-
tional Technical Qualification in Materials Science and Tissue Engineering
(Tissue Reconstruction).

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and an exami-
nation performance, which consists of a written examination of 90
minutes duration for more than 20 registered students and an oral ex-
amination performance as an individual examination of 30 minutes du-
ration for up to 20 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period. The collection of protocols is relevant for passing the module
examination.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written or oral examination performance is
weighted twice and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 240 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-24

Dean of Studies Materials Science
(studiendokumente.mw@tu-
dresden.de)

General and Engineering-
Specific Qualifications in Mate-
rials Science

Qualification goals

The students have general and interdisciplinary knowledge and key qual-
ifications that strengthen their competences for working in the field of
materials science and deepen interdisciplinary knowledge. The students
have, depending on their choice, knowledge regarding the fields of social
science, environmental protection, work science and organisation as well
as business and patent law, technical subjects with socio-political signifi-
cance as well as foreign language skills.

Contents

The contents are, according to the students' choice, social science, envi-
ronmental protection, labour science and organisation, business and
patent law as well as technical subjects with socio-political significance.

Teaching and learn-
ing methods

The module comprises, at the student's choice, lectures, exercises, prac-
ticals amounting to 4 lecture hours per week and self-study. The courses
are to be selected from the catalogue General and Engineering-Specific
Qualifications in Materials Science to the extent indicated; this catalogue,
including the respective required examinations and their weighting, is
announced at the beginning of the semester as is customary in the facul-

ty.

Requirements for
participation

None.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of the examination performances specified
according to the catalogue General and Engineering-Specific Qualification
Materials Science.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances according to the catalogue General and Engineer-
ing-Specific Qualifications in Materials Science.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-25

Subject-Related Internship Dean of Studies Materials Science
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students know operational processes, have insight into functional
relationships in the company and can use the acquired theoretical
knowledge in an application-oriented manner. They are able to assess
economic aspects and are proficient in grasping the sociological side of
business operations. The students are able to work on a limited scientific
task under guidance. They can justify their approach to solving a task,
draw conclusions from the results obtained and find new working meth-
ods. The students are able to compare and evaluate alternative solution
concepts with the chosen approach with regard to given criteria. They
master the relevance and cut of a project task, the work steps and are
able to prepare sub-problems for discussion and debate, lead discus-
sions and give feedback on projects to others as well as present them in
a result-oriented manner. The students are able to plan and document
necessary work steps and processes independently, taking into account
specified deadlines. This includes being able to obtain current scientific
information in a goal-oriented manner. Furthermore, they are able to
obtain feedback on the progress of work from subject experts in order to
reflect high-quality work results related to the state of the art in science
and technology.

Contents

The content of the module is the practical application of the professional-
ly relevant competences acquired during the course of studies in order
to successfully deal with engineering problems with balanced considera-
tion of technical, economic, ecological, social and ethical boundary condi-
tions.

Teaching and learn-
ing methods

Professional internship (15 weeks), self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Design, Fundamentals of Mathematics,
Engineering Mathematics, Special Topics of Mathematics, Fundamentals
of Materials Science, Metallic Materials, Materials Production and Manu-
facturing Technology as well as Physics are required.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science






Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a project work of 270 hours and a
presentation with a duration of 15 minutes. A further prerequisite for
passing is proof of completion of the professional internship. The project
work and the presentation can both be done in English. The project work
is relevant for passing the module examination.

Credit points and
grades

30 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The presentation is weighted once and the project
work four times.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 900 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-26

Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Corrosion and Corrosion Protec-
tion

Qualification goals

The students master the basics of corrosion and corrosion protection.
They can evaluate corrosion phenomena and damage cases with regard
to their significance and analyse them with regard to causes and corro-
sion mechanisms. They are able to properly select corrosion protection
measures for technical components.

Contents

The module covers the topics of corrosion, causes, manifestations, eval-
uation of corrosive damage cases as well as measures for corrosion pro-
tection under material-technical, constructive, technological, economic
and ecological aspects.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, practical course 1 lecture hour per
week, self-study.

Requirements for
participation

In the Bachelor's degree programme in Materials Science, the compe-
tences to be acquired in the modules Engineering Mathematics, Organic
and Physical Chemistry and Fundamentals of Materials Science are re-
quired.

Usability

The module is one of five compulsory elective modules in the Bachelor's
degree programme in Materials Science, of which modules amounting to
10 credit points must be selected.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and an exami-
nation performance, which consists of a written examination of 90
minutes duration for more than 20 registered students and an oral ex-
amination performance as an individual examination of 30 minutes du-
ration for up to 20 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period. The collection of protocols is relevant for passing the module
examination.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written or oral examination performance is
weighted twice and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-27

Dean of Studies Materials Science
(studiendokumente.mw@tu-
dresden.de)

Additional Technical Qualifica-
tion in Materials Science

Qualification goals

The students possess special interdisciplinary knowledge and key qualifi-
cations that strengthen the competences for working in the field of ma-
terials science and promote and deepen interdisciplinarity. The students
know interdisciplinary dialogue possibilities of engineering sciences and
have knowledge for the assessment of technical processes on a cross-
engineering competence level.

Contents

The contents of the module are, according to the students' choice, from
topics of materials science, Process Engineering and Natural Materials
Technology, mechanical engineering, mechatronics, electrical engineer-
ing or Computer Science, civil engineering, industrial engineering or traf-
fic engineering or from other areas of engineering and technology sci-
ences.

Teaching and learn-
ing methods

The module comprises, at the student's choice, lectures, exercises, Sub-
ject-Related Internship to the extent of 8 lecture hours per week and self-
study. The courses are to be selected in the specified scope from the
catalogue of the Additional Technical Qualification in Materials Science.
This catalogue, including the respective required examinations and their
weightings, is announced at the beginning of the semester as is custom-
ary in the faculty. The teaching language of the module can be German
or English and is specifically determined at the beginning of each semes-
ter by the person responsible for the module and announced in the usu-
al way by the faculty.

Requirements for
participation

In the Diploma degree programme in Materials Science, , the compe-
tences to be acquired in the modules Design Theory, Fundamentals of
Mathematics, Engineering Mathematics, Computer Science, Materials
Testing and Materials Diagnostics, Fundamentals of Electrical Engineer-
ing, General and Inorganic Chemistry, Organic and Physical Chemistry,
Engineering Mechanics, Fundamentals of Materials Science, Metallic Ma-
terials, Computer Simulation in Materials Science, Powder Metallurgy and
Sintered Materials, Materials Production and Manufacturing Technology,
Corrosion of Materials and Material Selection in Mechanical Design, Ma-
terials Physics and Materials Chemistry, Polymers and Biomaterials, Ad-
vanced Ceramic Materials, Materials Science Specialization and Physics
are required. Knowledge of English at A-level (basic course) is assumed.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of the examination performances specified
in accordance with the catalogue Additional Technical Qualification in
Materials Science.






Credit points and
grades

10 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nations according to the catalogue Additional Technical Qualification in
Materials Science.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 300 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

Lecturer responsible *

MW-WW-28

Advanced Course Materials
Science

Prof. Leyens
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have in-depth knowledge and competences in special areas
according to the chosen contents and thus have orientations for setting
priorities and for later professional practice. They have special skills in
materials production, materials characterisation and materials testing
and can answer questions about the use of materials.

Contents

The contents are, according to the students' choice, technological as-
pects of materials development, manufacturing technology with new
manufacturing and processing methods and the development of new
areas of application.

Teaching and learn-
ing methods

Lecture 6 lecture hours per week, self-study.

The courses are to be selected in the specified scope from the catalogue
of advanced modules in materials science of the Bachelor's degree pro-
gramme in Materials Science; this catalogue, including the respective
required examinations and their weighting, is announced at the begin-
ning of the academic year as is customary in the faculty.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

In the Bachelor's degree programme in Materials Science, the compe-
tences to be acquired in the modules Materials Testing and Materials
Diagnostics, Fundamentals of Materials Science, Metallic Materials and
Advanced Ceramic Materials are required. Knowledge of English at A-
level (basic course) is assumed.

Usability

The module is a compulsory module in the Bachelor's degree pro-
gramme in Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of the examination performances specified
in the catalogue Advanced Course Materials Science of the Bachelor’s
degree programme in Materials Science.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances according to the catalogue Advanced Course Mate-
rials Science of the Bachelor's degree programme in Materials Science.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.






Workload The total workload is 240 hours.

Duration of the The module covers two semesters.
module











Module number

Module name Responsible lecturer

MW-WW-AWO05

Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Tissue Engineering

Qualification goals

Students will be able to grasp the complex interrelationships of tissue
and organ regeneration and to understand and independently reflect on
the existing limitations in this rapidly growing biomedical research field.

Contents

The module covers the basic contexts of tissue engineering, which as an
interdisciplinary field of research includes the technical concepts of re-
constructing tissues and organs with the help of cells, carrier structures
(scaffolds) and biomolecules. Further contents are the basic biological
aspects of the interaction between cells with each other and with the
ECM as well as the cellular reactions to biomaterials and the relevant
reactions of the immune system, the technical aspects, such as the pro-
duction of suitable scaffolds as carrier materials and the biomaterials
used in this, the extraction of stem cells as well as cell culture techniques
and the clinical applications.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Metallic Materials, Corrosion of Materi-
als and Material Selection in Mechanical Design, Polymers and Bio-
materials as well as Advanced Ceramic Materials are required.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of an oral examination performance as an
individual examination of 20 minutes duration and a paper with a pro-
cessing time until the end of the semester.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-AWO06

Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Dental Materials

Qualification goals

The students have basic knowledge of materials used in dentistry, oral
and maxillofacial medicine. They are able to apply their knowledge of
materials science in relation to biomaterials and their use in dentistry.

Contents

The subject of the module are the biomaterials relevant for dentistry,
oral and maxillofacial medicine, the biological and medical basics of the
affected tissues and their reaction to the materials used, dental implan-
tology, bone replacement materials, production and manufacturing of
different types of dental prostheses (crowns, dentures, etc.) as well as
the comparison of material-specific parameters for material selection
and processing. Further contents of the module are different manufac-
turing techniques as well as the basics of materials and their struc-
ture/composition.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Fundamentals of Materials Science, Metallic
Materials, Polymers and Biomaterials as well as Advanced Ceramic Mate-
rials are required.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods as well as Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods. The module is one of five com-
pulsory elective modules in the Bachelor's degree programme in Materi-
als Science, of which modules worth 10 credit points must be selected.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration and a paper with a processing time until the end of the semes-
ter. Both examinations are relevant for passing the module examination.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted four times
and the paper is weighted once.

Frequency of the
module

The module is offered every winter semester.






Workload The total workload is 150 hours.

Duration of the The module covers one semester.
module











Module number

Module name Responsible lecturer

MW-WW-AWO07

Prof. Nielsch
(studiendokumente.mw@tu-
dresden.de)

Metallic Functional Materials

Qualification goals

Students are able to recognise and understand materials science, physi-
cal and chemical relationships of metallic and semiconducting functional
materials and are able to develop novel functional materials.

Contents

The module includes the physical fundamentals of functional materials,
in particular the electronic properties and lattice vibrations of metallic
and semiconducting solids, the fundamentals of band structures, in par-
ticular the optical and electronic properties of materials as well as size
dependencies, for example quantum dots. The module covers semicon-
ductors, magnetic materials, thermoelectrics, dielectrics and supercon-
ductors.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Organic and Physical Chemistry, Mate-
rials Physics and Materials Chemistry as well as Physics are required.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of an oral examination performance as an
individual examination of 30 minutes duration and a collection of proto-
cols. Both examinations are relevant for passing the module examina-
tion.

Credit points and
grades

10 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The collection of protocols is weighted once and
the oral examination performance is weighted three times.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 300 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-AWO08

Prof. Michaelis
(studiendokumente.mw@tu-
dresden.de)

Polymer and Ceramic Func-
tional Materials

Qualification goals

The students have in-depth knowledge in the fields of polymeric and
ceramic functional and high-performance materials. The students know
the theoretical principles and practical applications of functional behav-
iour, such as conductivity, optical properties and material mechanics.

Contents

The module covers the structure and technology of polymer-based func-
tional and high-performance materials that find applications, for exam-
ple, in fuel cells for organic electronics, as functional coatings or compo-
nents of adaptive systems. Contents of the module are correlations be-
tween molecular structural features and process-induced morphology
formation during material processing and their influence on the func-
tional property characteristics, membrane materials, liquid crystalline
polymers as well as polymer tribomaterials and ceramic functional mate-
rials. Further contents of the module are structure and functional prop-
erties of technically relevant material groups as well as manufacturing
processes and applications of selected ceramic materials, components
and systems.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Polymers and Biomaterials as well as
Advanced Ceramic Materials are required.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two examinations, each of which con-
sists of a written examination of 120 minutes duration for more than 20
registered students and an oral examination performance of 45 minutes
duration for up to 20 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.






Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-AW11

Surface Engineering Methods Prof. Leyens
(studiendokumente.mw@tu-

dresden.de)

Qualification goals

The students have a sound knowledge of simple structure zone models
for the growth of thin layers on the workpiece surface for a technologi-
cally effective and economic coating process. They are able to apply es-
sential selection criteria and test procedures for coating systems.

Contents

The module includes the coating processes for the production of thin
films, important process parameters, influencing variables on the coating
process as well as the structure, production and application of modern
layer architectures in multilayers, nanocomposites and nanolaminates.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Metallic Materials and Advanced Ce-
ramic Materials are required.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration and a presentation of 20 hours. Both examinations are relevant
for passing the module examination.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted four times
and the presentation is weighted once.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-AW13

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Nanostructured Materials

Qualification goals

Students are able to understand and classify current issues in nanotech-
nology and bionanotechnology. This refers in particular to the transfer of
biological principles and structural templates in engineering and materi-
als science as well as the hybridisation, functionalisation and nanostruc-
turing of materials with biological/chemical molecules or more complex
structures. They have materials science, physical and chemical under-
standing of nanoscale metal, polymer and ceramic structures.

Contents

Module contents are the different properties of nanostructured materi-
als, physical top-down and biological/chemical bottom-up fabrication
methods.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 2 lecture hours per week, self-study.
The teaching language of the module is English.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Special Topics of Mathematics, Organic
and Physical Chemistry as well as Physics are required. Knowledge of
English at A-level (basic course) is assumed.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the
area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and two further
examination performances, each of which consists of a written examina-
tion of 90 minutes duration for more than 10 registered students and an
oral examination performance as an individual examination of 30
minutes duration for up to 10 registered students; if applicable, this will
be announced to the registered students in writing at the end of the reg-
istration period.

Credit points and
grades

10 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written or oral examination performance are
each weighted twice and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.






Workload The total workload is 300 hours.

Duration of the The module covers two semesters.
module











Module number

Module name Responsible lecturer

MW-WW-AW15

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Applied Nanotechnology

Qualification goals

Students are able to understand the basics of applied nanotechnology
with a focus on environmental nanotechnology and molecular electron-
ics as well as to independently familiarise themselves with current topical
issues in modern materials science and present the knowledge gained in
this way.

Contents

Module contents are nanomaterials and nanoparticles, methods for
characterizing them and their application in environmental technology.
The fundamentals of molecular electronics include, in particular, single-
molecule electronics, scanning-probe and break-junction techniques,
transport mechanisms on the nanoscale, molecular devices as well as
molecular architectures.

Teaching and learn-
ing methods

Lecture 5 lecture hours per week, exercise 3 lecture hours per week,
practical course 1 lecture hour per week, self-study.
The teaching language of the module is English.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Organic and Physical Chemistry as well
as Physics are required. Knowledge of English at A-level (basic course) is
assumed.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two examinations, each of which con-
sists of a written examination of 90 minutes duration for more than 10
registered students and an oral examination performance of 30 minutes
duration for up to 10 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period, as well as a presentation of 30 hours in English and a collec-
tion of protocols.

Credit points and
grades

10 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examinations or oral examination per-
formance are each weighted three times, the presentation twice and the
collection of protocols twice.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.






Workload The total workload is 300 hours.

Duration of the The module covers two semesters.
module











Module number

Module name Responsible lecturer

MW-WW-AW16 ©

Prof. WielRner
studiendokumente.mw@tu-
dresden.de

Elastomer Materials

Qualification goals

The students have in-depth knowledge in the field of elastomeric
materials. They know the theoretical principles, material design,
manufacturing technologies and applications of elastomers. They
have an understanding of materials science, physics and technology
and know about the relationships between the material structure
and properties of elastomeric materials.

Contents

The subject of the module is elastomeric materials as representa-
tives of cross-linked macromolecular materials. The chemical-
physical fundamentals of rubber polymers and the formulation of
rubber mixtures are considered in the context of the specific tech-
nology chain of material production and product manufacture, and
correlations between occurring changes of state with resulting struc-
tural and morphological parameters and elastomer-specific material
properties (e.g. entropy elasticity) based on them, including their
experimental characterisation, are taught.

Teaching and
Forms of learning

Lecture 3 lecture hours per week, exercise 1 lecture hour per week,
practical course 1 lecture hour per week, self-study.

Requirements for

participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the module Polymers and Biomaterials are
required.

Usability

The module is a compulsory elective module from the area of Ap-
plied Materials Science in the Diploma degree programme in Materi-
als Science. Modules totalling 50 credit points must be selected from
the areas of Fundamentals and Methods and Applied Materials Sci-
ence, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the

The credit points are acquired if the module examination is passed.
The module examination consists of a collection of protocols, a
presentation and a further examination performance, which in each
case consists of a written examination of 90 minutes duration for
more than 10 registered students and an oral examination perfor-
mance as an individual examination of 30 minutes duration for up to
10 registered students; if applicable, this will be announced to the
registered students in writing at the end of the registration period.

award of credit
points
Credit points and
grades

5 credit points can be acquired through the module. The module
grade results from the weighted average of the grades of the exami-
nation performances. The examination performance is weighted
three times, the presentation twice and the collection of protocols
once.






Frequency of the The module is offered every academic year, starting in the summer
Module semester.

Workload The total workload is 150 hours.

Duration of the mo- | The module covers two semesters.
dule











Module number

Module name Responsible lecturer

MW-WW-AW18 *®

as a replacement for
the module MW-WW-
AW04

PD Dr. Hintze
studiendokumente.mw@tu-
dresden.de

Biofunctionalized Surfaces

Qualification goals

The students master the methodological basics of selecting optimal
physical, physicochemical and biochemical surface properties of bi-
omaterials according to the specific requirements of biological sys-
tems and realising them on biomaterial surfaces made of different
materials. They can present technical results.

Contents

Contents of the module are the basics of the processes involved in
the contact of biomaterials with biological systems, in particular the
causes, the potential biological consequences and the possibilities of
influencing the interfacial processes through surface design. Further
contents of the module are the basics of cell communication and cell
reaction to biochemical and physical properties of biomaterials as
well as animal experimental and clinical results.

Teaching and
Forms of learning

Lecture 2 lecture hours per week, exercise 2 lecture hours per week,
self-study.
The teaching language of the module is English.

Requirements for

participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the modules Metallic Materials as well as
Polymers and Biomaterials are required. Knowledge of English at A-
level (basic course) is assumed.

Usability

The module is a compulsory elective module from the area of Ap-
plied Materials Science in the Diploma degree programme in Materi-
als Science. Modules totalling 50 credit points must be selected from
the areas of Fundamentals and Methods and Applied Materials Sci-
ence, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the

The credit points are acquired if the module examination is passed.

award of credit | The module examination consists of a written examination of 90
points minutes duration and a presentation of 15 minutes duration.

Credit points and | 5 credit points can be acquired through the module. The module
grades grade results from the weighted average of the grades of the indi-

vidual examination performances. The written examination is
weighted three times and the presentation twice.

Frequency of the
Module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the mo-
dule

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-AW19 "

as a replacement for
the module MW-WW-
AWO03

Prof. Wiesmann
studiendokumente.mw@tu-
dresden.de

Competence Atelier: Biome-

chanics agile with Scrum

Qualification goals

Students are able to record the stress situations occurring in the
human musculoskeletal system and to apply this knowledge for the
development of high-performance implants. The students can inde-
pendently carry out application-oriented biomechanical material and
component evaluation with the methods they have learned. The stu-
dents are able to independently recognise information require-
ments, procure information, carry out time management and organ-
ise cooperation in teams.

Contents

Module contents are the mechanical properties of biological materi-
als as well as optimisation strategies that determine the construction
of load-bearing structures in living nature. These include in particular
the elements of the human musculoskeletal system, bones, cartilage,
joints, intervertebral discs and ligaments. The construction princi-
ples, functions and modelling possibilities of these tissue types are
further contents of this module. The method of agile project and
time management with Scrum continues to be the content of the
module and is used by the students to acquire competences.

Teaching and
Forms of learning

Lecture 2 lecture hours per week, exercise 1 lecture hour per week,
practical course 1 lecture hour per week, self-study.

Requirements for

participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the modules Engineering Mechanics, Metal-
lic Materials as well as Polymers and Biomaterials are required.

Usability

The module is a compulsory elective module from the area of Ap-
plied Materials Science in the Diploma degree programme in Materi-
als Science. Modules totalling 50 credit points must be selected from
the areas of Fundamentals and Methods and Applied Materials Sci-
ence, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the

The credit points are acquired if the module examination is passed.
The module examination consists of an oral examination perfor-
mance of 45 minutes duration as a group examination with up to
four students and a collection of protocols. Both examinations are
relevant for passing the module examination.

award of credit
points
Credit points and
grades

5 credit points can be acquired through the module. The module
grade results from the weighted average of the grades of the indi-
vidual examination performances. The oral examination perfor-
mance is weighted three times and the collection of protocols twice.






Frequency of the The module is offered every summer semester.
Module

Workload The total workload is 150 hours.

Duration of the mo- | The module covers one semester.
dule











Module number

Module name Responsible lecturer

MW-WW-GMO1

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Computational Materials Sci-
ence: Continuum Methods

Qualification goals

Students are able to simulate complex diffusion and heat conduction
problems as well as thermoelastic and plastic deformations of materials
within the framework of continuum models.

Contents

The module includes the solution of field equations and variational prob-
lems in materials science, in particular analytical solution techniques and
numerical algorithms such as the finite element method and finite dif-
ference method.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Special Topics of Mathematics and
Physics are required.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods and Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and an exami-
nation performance, which consists of a written examination of 90
minutes duration for more than 10 registered students and an oral ex-
amination performance as an individual examination of 30 minutes du-
ration for up to 10 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written or oral examination performance is
weighted seven times and the collection of protocols three times.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-GMO02

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Computational Materials Sci-
ence: Molecular Dynamics

Qualification goals

The students are able to simulate bio- and nanomaterials with the help
of computational molecular dynamic methods. For the theoretical de-
scription of bio- and nanomaterials, the students know the mathematical
and physical basics of molecular dynamics simulations, collective mo-
lecular oscillations, the Monte Carlo method and electronic structure.

Contents

Contents of the module are the mathematical and physical basics of mo-
lecular dynamics simulations, collective molecular oscillations, the Monte
Carlo method and electronic structure.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 1 lecture hour per week, self-study.
The teaching language of the module is English.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Special Topics of Mathematics and
Physics are required. Knowledge of English at A-level (basic course) is
assumed.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods and Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and an exami-
nation performance, which consists of a written examination of 90
minutes duration for more than 10 registered students and an oral ex-
amination performance as an individual examination of 30 minutes du-
ration for up to 10 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-GM04 ™

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Basics of Solid-State Physics:
Thermal Properties

Qualification goals

Students are able to understand material properties based on solid state
physics approaches and to grasp and apply current models of modern
materials science.

Contents

The module covers the thermomechanical properties associated with
atomic vibrations as well as simple lattice theoretical models, the basics
of the phonon spectrum and the fundamentals of specific heat, thermal
conductivity, elastic lattice properties and diffusion.

Teaching and learn-
ing methods

Lecture 3 lecture hours per week, exercise 1 lecture hour per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the module Materials Physics and Materials Chemis-
try are required.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods and Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of an examination performance which, for
more than 10 registered students, consists of a written examination of
90 minutes duration and, for up to 10 registered students, of an oral
examination performance as an individual examination of 30 minutes
duration; if applicable, this will be announced to the registered students
in writing at the end of the registration period.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module*

The module is offered every summer semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-GMO07

Prof. Zimmermann
(studiendokumente.mw@tu-
dresden.de)

Fatigue, Fracture and Reliabil-
ity of Materials

Qualification goals

The students have in-depth knowledge in the field of complex material
damage, strength and service life of specimens and components under
changing mechanical loads. They are able to understand the cause and
manifestation of fatigue fractures, the basic processes involved in mate-
rial fatigue, service life and fatigue strength of metallic materials, the
influence of surface, service life prediction, material reliability, fracture
mechanics, fracture phenomena and mechanisms, crack behaviour in
materials and components, and the safety and risk assessment of poten-
tially cracked structures.

Contents

Contents of the module are the basics of the phenomenological descrip-
tion of the alternating deformation behaviour of the materials, the un-
derlying damage mechanisms depending on the microstructure and the
loading scenarios, concepts for lifetime prediction and for the descrip-
tion of the crack growth behaviour, experimental methods for the char-
acterisation of the fatigue behaviour, aspects of thermo-mechanical fa-
tigue and fatigue at very high load cycles.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, self-study.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Materials Testing and Materials Diag-
nostics as well as Materials Production and Manufacturing Technology
are required. Knowledge of English at A-level (basic course) is assumed.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods and Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of an examination performance which, for
more than 20 registered students, consists of a written examination of
120 minutes duration and, for up to 20 registered students, of an oral
examination performance as an individual examination of 30 minutes
duration; if applicable, this will be announced to the registered students
in writing at the end of the registration period.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.






Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-GM10

Prof. Wiesmann
(studiendokumente.mw@tu-
dresden.de)

Characterisation of Soft Mate-
rials

Qualification goals

Students are able to characterise combinations of classical materials with
organic and biological material and thus become active in research and
development in the growing fields of materials for medicine, medical
technology, biotechnology and bionics.

Contents

The module includes the following analytical methods:
- Atomic force microscopy

- Electron microscopy (SEM, TEM)

- Light and fluorescence microscopic techniques

- Confocal laser scanning microscopy, 2P microscopy
- Spectroscopic methods (UV/VIS, fluorescence, IR)

- Surface plasmon resonance spectroscopy (SPR) and
- Micro-computed tomography (UCT, SRuCT).

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Materials Science as well as in the
Bachelor's degree programme in Materials Science, the competences to
be acquired in the modules Materials Testing and Materials Diagnostics
as well as Fundamentals of Materials Science are required.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods as well as Applied Materials Sci-
ence, of which modules totalling at least 25 credit points must be select-
ed from the area of Fundamentals and Methods. The module is one of
five compulsory elective modules in the Bachelor's degree programme in
Materials Science, of which modules worth 10 credit points must be se-
lected.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a paper with a processing time until the
end of the semester and an examination which, for more than 25 regis-
tered students, consists of a written examination of 120 minutes dura-
tion and, for up to 25 registered students, of an oral examination per-
formance as a group examination with up to four students of 45 minutes
duration; if applicable, this will be announced to the registered students
in writing at the end of the registration period. Both examinations are
relevant for passing the module examination.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination or oral examination per-
formance is weighted four times and the paper is weighted once.






Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-WW-GM12 *°

Prof. Wiesmann
studiendokumente.mw@tu-
dresden.de

Competence Atelier: Sustaina-
ble Materials agile with Scrum

Qualification goals

The students know the challenges of the energy transition as well as
the global connections between resources, energy and material use.
They are able to critically assess current material developments with
regard to their contribution to sustainable development with the
help of life cycle analyses. The students are also able to make and
justify a material selection in the case of competing specifications
and possibly incomplete information. The students are able to inde-
pendently recognise the need for information, procure information,
carry out time management and organise cooperation in teams.

Contents

The module includes anthropogenic environmental influences, sus-
tainable development goals, technical environmental protection,
legal basics, basics of life cycle analysis, current developments in the
field of biogenic and sustainable materials, renewable energy mate-
rials as well as energy consumption in the production and use of
materials, fatigue and corrosion of materials, criticality of metals as
well as waste management and recycling of various materials. Agile
project and time management with Scrum is also the content of the
module.

Teaching and
Forms of learning

Lecture 2 lecture hours per week, exercise 2 lecture hours per week,
self-study.

Requirements for

participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the modules Fundamentals of Materials
Science and Polymers and Materials Production and Manufacturing
Technology are required.

Usability

The module is a compulsory elective module from the area of Fun-
damentals and Methods in the Diploma degree programme in Mate-
rials Science. Modules totalling 50 credit points must be selected
from the areas of Fundamentals and Methods and Applied Materials
Science, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the

The credit points are acquired if the module examination is passed.

award of credit | The module examination consists of an oral examination perfor-

points mance of 45 minutes duration as a group examination with up to
four students and a collection of protocols. Both examinations are
relevant for passing the module examination.

Credit points and | 5 credit points can be acquired through the module. The module

grades grade results from the weighted average of the grades of the indi-

vidual examination performances. The oral examination perfor-
mance is weighted three times and the collection of protocols twice.






Frequency of the The module is offered every winter semester.
Module

Workload The total workload is 150 hours.

Duration of the mo- | The module covers one semester.
dule











Module number

Module name Responsible lecturer

MW-WW-GM13 "

as a replacement for
the module MW-WW-
GMO05

Prof. Wiesmann
studiendokumente.mw@tu-
dresden.de

Competence Atelier: Statistics
and Quality Assurance agile
with Scrum

Qualification goals

The students have in-depth knowledge of the scientific working
methods of quality assurance and statistics in materials engineering
and are able to apply the basics of descriptive, explorative and induc-
tive statistics for statistical test planning and process control as well
as for quality assurance. The students are able to independently
analyse and solve application-oriented statistical problems with in-
complete definitions and have competing specifications using the
methods learned. The students are able to independently recognise
information requirements, procure information, carry out time man-
agement and organise cooperation in teams. Students are able to
plan experiments as well as work with complex data, recognise con-
tradictions and deal with them. With the help of the acquired basics,
they are qualified for further study of quality management and fail-
ure influence analysis.

Contents

The module covers the basics of quality assurance and statistics in
materials engineering and includes quality terms, series of stand-
ards, quality control charts and legal basics, descriptive and inductive
statistics, correlation and regression analyses, distribution functions
and their application, basics of probability calculation, statistical es-
timation and testing of hypotheses, variance analysis, statistical ex-
perimental design and process control. Agile project and time man-
agement with Scrum is also part of the module.

Teaching and
Forms of learning

Lecture 2 lecture hours per week, exercise 2 lecture hours per week,
self-study.

Requirements for

participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the module Fundamentals of Mathematics
are required.

Usability

The module is a compulsory elective module from the area of Fun-
damentals and Methods in the Diploma degree programme in Mate-
rials Science. Modules totalling 50 credit points must be selected
from the areas of Fundamentals and Methods and Applied Materials
Science, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the
award of credit
points

The credit points are acquired if the module examination is passed.
The module examination consists of an oral examination perfor-
mance of 45 minutes duration as a group examination with up to
four students and a collection of protocols. Both examinations are
relevant for passing the module examination.






Credit points and | 5 credit points can be acquired through the module. The module
grades grade results from the weighted average of the grades of the indi-
vidual examination performances. The oral examination perfor-
mance is weighted three times and the collection of protocols twice.

Frequency of the The module is offered every summer semester.
Module
Workload The total workload is 150 hours.

Duration of the mo- | The module covers one semester.
dule











Module number

Module name Responsible lecturer

MW-WW-GM14 "

as a replacement for
the module MW-WW-
GMO03

Prof. Cuniberti
studiendokumente.mw@tu-
dresden.de

Basics of Solid-State Physics:
Quantum Mechanical Bonds

Qualification goals

The students are able to relate properties of materials based on the-
oretical approaches with atomic interactions. They are capable to
grasp and apply current models of modern materials science.

Contents

The module includes an introduction to the fundamentals of quan-
tum-theoretical description of atoms with the help of which the
characteristics of different types of bonding (ionic bonding, covalent
bonding, metallic bonding and Van der Waals interactions) is ex-
plained, as well as the elastic properties, the mechanical strength
and forces between solids on the nanoscale level.

Teaching and
Forms of learning

Lecture 3 lecture hours per week, exercise 1 lecture hour per week,
self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the module Materials Physics and Materials
Chemistry are required.

Usability

The module is a compulsory elective module from the area of Fun-
damentals and Methods in the Diploma degree programme in Mate-
rials Science. Modules totalling 50 credit points must be selected
from the areas of Fundamentals and Methods and Applied Materials
Science, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the
award of credit
points

The credit points are acquired if the module examination is passed.
The module examination consists of an examination performance
which, for more than 10 registered students, consists of a written
examination of 90 minutes duration and, for up to 10 registered stu-
dents, of an oral examination performance as an individual examina-
tion of 30 minutes duration; if applicable, this will be announced to
the registered students in writing at the end of the registration peri-
od.

Credit points and
grades

5 credit points can be acquired through the module. The module
grade corresponds to the grade of the examination performance.

Frequency of the
Module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the mo-
dule

The module covers one semester.











Module number

Module name Responsible lecturer

Lecturer responsible *

MW-WW-GM15 %

as a replacement
for the module MW-
WW-GMO09

Dr. Gaitzsch
(studiendokumente.mw@tu-
dresden.de)

High Temperature Behaviour and
High Temperature Metallic Mate-
rials

Qualification goals

The students understand the connection between lattice defects and
their effects on the properties of metallic materials at high temperature.
They know existing materials and test methods and are able to collabo-
rate in the development of new high-temperature materials.

Contents

Based on the fundamentals of materials science, the module covers the
thermophysical properties of metallic materials at high temperatures.
Further contents are characterisation methods and material examples,
concepts for the development of new materials for applications at the
highest temperatures.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, self-study.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the materials physics and materials chemistry mod-
ule are required. Knowledge of English at A-level (basic course) is as-
sumed.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods and Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two oral examination performances as
individual examinations, each of 30 minutes duration.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

Lecturer responsible *

MW-WW-AW12

Prof. Gude
(studiendokumente.mw@tu-
dresden.de)

Composite Materials

Qualification goals

The students are able to recognise development strategies for composite
materials, to classify the materials in comparison with metallic, ceramic
and polymeric materials and to deal with special areas in further detail.

Contents

The module covers the field of composite materials. Contents are, start-
ing from basic strategies of material design from different types of com-
ponents (matrix and reinforcement components), influences on the
property combinations and technological ways of manufacturing metal,
ceramic and polymer matrices, the fundamentals of materials science
and materials technology as well as the application of polymer matrix
composites.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, self-study.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules General and Inorganic Chemistry, Fun-
damentals of Materials Science and Physics are required. Knowledge of
English at A-level (basic course) is assumed.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the
area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of
120 minutes and an oral examination performance as an individual ex-
amination of 30 minutes.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.







Module number

Module name Responsible lecturer

Lecturer responsible >

MW-WW-20

Powder Metallurgy and Sin-
tered Materials

Prof. WeiRgarber
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students are able to recognise complex relationships between mate-
rial production, material condition, material properties and application
behaviour and apply them in material development. They have basic
knowledge of physics, chemistry and materials science through the theo-
retical principles of sintering and can apply these to problems relevant to
materials.

Contents

The module covers the powder metallurgical processes from powder
production to post-treatment processes of the sintered materials (sin-
tered steels, hard metals, refractory materials, contact materials) as well
as the theoretical basics of the sintering processes.

Teaching and learn-
ing methods

Lecture 5 lecture hours per week, practical course 1 lecture hour per
week, self-study.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

Knowledge of English at A-level (basic course) is assumed. In the Diploma
degree programme in Materials Science as well as in the Bachelor's de-
gree programme in Materials Science, the competences to be acquired in
the modules General and Inorganic Chemistry, Fundamentals of Materi-
als Science and Physics are required.

Usability

The module is a compulsory module in the Diploma degree programme
in Materials Science and in the Bachelor's degree programme in Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Materials Science for the module Additional Technical Qualifi-
cation in Materials Science.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and an exami-
nation performance, which consists of a written examination of 150
minutes duration for more than 30 registered students and an oral ex-
amination performance as an individual examination of 30 minutes du-
ration for up to 30 registered students; if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period. Both examinations are relevant for passing the module ex-
amination.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written or oral examination performance is
weighted four times and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.






Workload The total workload is 240 hours.

Duration of the The module covers two semesters.
module







Module number

Module name Responsible lecturer *°

MW-WW-AW10

Prof. Michaelis
(studiendokumente.mw@tu-
dresden.de)

Materials for Power Enginee-
ring

Qualification goals

Students are able to understand approaches to solutions for the balance
between the energy consumption required for mobility, transport and
comfort and the conservation of the environment and resources. They
know the key role of new materials.

Contents

The module includes the description of functional materials based on
structure-property relationships, in particular high-temperature materi-
als, thermoelectric materials, materials for nuclear fusion and nuclear
technology, magnetocaloric materials, magnetorheological fluids, ferro-
magnetic shape memory alloys, hard and soft magnetic materials, mi-
croelectromechanical systems, superconductors, Li-ion batteries, meth-
ods for hydrogen storage and electrolysis, as well as the resource prob-
lem and possibilities for recycling materials.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, self-study.

The teaching language of the module can be German or English and is
specifically determined at the beginning of each semester by the person
responsible for the module and announced in the usual way by the facul-

ty.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the materials physics and materials chemistry mod-
ule are required. Knowledge of English at A-level (basic course) is as-
sumed.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 150 minutes in
duration.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-WW-AW14 %728

Prof. Cuniberti
(studiendokumente.mw@tu-
dresden.de)

Computational Methods

Qualification goals

Students are able to mathematically model and numerically simulate the
structure formation and microstructure development in materials and to
analyse the electronic structure of solids.

Contents

Module contents are the basics of modelling structure formation in ma-
terials. These include the theory of phase transitions, phase field meth-
ods, reaction-diffusion equations, the stability analysis of their solutions
as well as numerical methods for solving non-linear partial differential
equations and the basics of calculating the electronic structure of mate-
rials.

Teaching and learn-
ing methods

Lecture 6 lecture hours per week, practical course 2 lecture hours per
week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the Engineering Mathematics and physics modules
are required.

Usability

The module is a compulsory elective module from the area of Applied
Materials Science in the Diploma degree programme in Materials Sci-
ence. Modules totalling 50 credit points must be selected from the areas
of Fundamentals and Methods and Applied Materials Science, of which
modules totalling at least 25 credit points must be selected from the area
of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two examinations, each of which con-
sists of a written examination of 90 minutes duration for more than 10
registered students and an oral examination performance of 30 minutes
duration for up to 10 registered students, if applicable, this will be an-
nounced to the registered students in writing at the end of the registra-
tion period.

Credit points and
grades

10 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 300 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-WW-AW17 % 2428

Prof. Cuniberti
studiendokumente.mw@tu-
dresden.de

Simulation of Li-lon Batteries

Qualification goals

The students are able to implement a model of a Li-ion cell in COM-
SOL or Python and to simulate common operating modes by specify-
ing corresponding boundary conditions. They are also able to inter-
pret the simulation results accordingly.

Contents

The module covers the physical, chemical and electrochemical fun-
damentals needed to understand the processes in Li-ion cells. In
addition, the module teaches practical skills that enable students to
develop their own software, independently of existing simulation
software, in order to answer questions arising from the natural
properties of the components of a Li-ion battery.

Teaching and
Forms of learning

Lecture 2 lecture hours per week, exercise 1 lecture hour per week,
practical course 1 lecture hour per week, self-study.

Requirements for

participation

In the Diploma degree programme in Materials Science, the compe-
tences to be acquired in the Engineering Mathematics and physics
modules are required.

Usability

The module is a compulsory elective module from the area of Ap-
plied Materials Science in the Diploma degree programme in Materi-
als Science. Modules totalling 50 credit points must be selected from
the areas of Fundamentals and Methods and Applied Materials Sci-
ence, of which modules totalling at least 25 credit points must be
selected from the area of Fundamentals and Methods.

Requirements for the

The credit points are acquired if the module examination is passed.
The module examination consists of an examination performance
which, for more than 10 registered students, consists of a written
examination of 90 minutes duration and, for up to 10 registered stu-
dents, of an oral examination performance as an individual examina-
tion of 30 minutes duration; if applicable, this will be announced to
the registered students in writing at the end of the registration peri-
od.

award of credit
points
Credit points and
grades

5 credit points can be acquired through the module. The module
grade corresponds to the grade of the examination performance.

Frequency of the
Module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the mo-
dule

The module covers one semester.











' Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 according to the reso-
lution of the Faculty Council of 15.04.2020 Adjustment in the field Usability.

2Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 in accordance with the
resolution of the Faculty Council of 15.04.2020 Adjustment in the field Responsible lecturer.

®Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 15.04.2020 Adjustment in the field
Responsible lecturer.

* Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Bachelor's degree Programme in
Materials Science of 28 April 2019 in accordance with the resolution of the Faculty Council of 15 April 2020 Adjustment in
the field Responsible lecturer.

® Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 15.04.2020 Deletion of the course
offering.

® Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 15 April 2020 Extension of the
range of courses.

7 Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 in accordance with the
resolution of the Faculty Council of 17.03.2021 Adjustment in the field Responsible lecturer.

& Correction of the semester-based lecture hours per week distribution.

® Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mate-
rials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 21 April 2021 Extension of the
range of courses.

1% Extension in accordance with § 6 para. 6 and & 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 according to the
resolution of the Faculty Council of 21.04.2021 Adjustment in the field Usability.

" Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Process Engineering and Natural Materials Technology of 29 April 2019, the Bachelor's degree programme in Process
Engineering and Natural Materials Technology of 28 April 2019 or Diploma-postgraduate degree programme in Process
Engineering and Natural Materials Technology of 15 February 2020 according to the decision of the Faculty Council of 15
April 2020 Adjustment in the field Usability.

12 Extension in accordance with § 6 Para. 6 and & 10 Para. 2 Study Regulations for the Diploma degree programme in
Mechanical Engineering of 17 May 2019 or Bachelor's degree Programme in Mechanical Engineering of 17 May 2019 or
Diploma-postgraduate degree programme in Mechanical Engineering of 17 January 2020 in accordance with the resolu-
tion of the Faculty Council of 21.04.2021 Adjustment in the field Usability.

'3 Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science dated 29 April 2019 or Bachelor's degree Programme in Materials Science dated 28 April 2019 in ac-
cordance with the resolution of the Faculty Council dated 20.10.2021 Adjustment in the field Responsible lecturer.

" Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 20.10.2021 - will not be
offered in WiSe 2021/2022.

'3 Extension in accordance with § 6 para. 6 and & 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 Replacing the
courses offered.

'8 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 in accordance
with the resolution of the Faculty Council of 20.04.2022 Adjustment in the field Usability.

'8 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 - will not be
offered in SoSe 2022.





'® Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 Extension of the
range of courses.

% Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 20.04.2022 Adjustment in
the field Frequency of the module - will not be offered in SoSe 2022.

# Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 19.10.2022 in accordance with the resolution of the Faculty Council of 19.10.2022 Deletion of the
course offering.

2 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 or Bachelor's degree Programme in Materials Science of 28 April 2019 in accordance
with the resolution of the Faculty Council of 19.10.2022 Adjustment in the field Usability.

2 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 19.10.2022 in accordance with the resolution of the Faculty Council of 19.10.2022 Replacing the
courses offered.

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 19.10.2022 - will not be
offered in WiSe 2022/2023.

% Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science dated 29 April 2019 or Bachelor's degree Programme in Materials Science dated 28 April 2019 in ac-
cordance with the resolution of the Faculty Council dated 19.10.2022 Adjustment in the field Responsible lecturer.

% Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science dated 29 April 2019 or Bachelor's degree Programme in Materials Science dated 28 April 2019 in ac-
cordance with the resolution of the Faculty Council dated 19.04.2023 Adjustment in the field Responsible lecturer.

7 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 19.04.2023 - will not be
offered in SoSe 2023.

% Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 29 April 2019 in accordance with the resolution of the Faculty Council of 18.10.2023 - will not be
offered in WiSe 2023/2024.

# Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in
Materials Science of 19.10.2022 in accordance with the resolution of the Faculty Council of 18.10.2023 Deletion of the
course offering.










Module number

Module name Responsible lecturer

MW-WW-GM08
Deletion of the
course offering
WiSe 2023/2024

Electron-, X-ray-, and lonspectros-
copy; High-resolution Microscopy

Dr. Gemming
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students master the methodological basics and applications of spec-
troscopy, electron microscopy and diffraction. The students are able to
understand a selection of suitable modern analytical methods for de-
termining the structure and element distribution of different materials.
They are able to select problem-oriented analytical methods in a target-
ed manner.

Contents

The module includes the basics of the interaction of electron and X-ray
beams in the solid state and method-specific characteristics of the spec-
troscopy procedures up to application-relevant examples for different
material classes. The methods for the analysis of thin functional layers
and structural materials include, for example, energy dispersive (EDX)
and wavelength dispersive X-ray spectroscopy (WDX). The field of high-
resolution microscopy includes the physical basis for electron diffraction
and analytical and high-resolution scanning and transmission electron
microscopy as well as the processes of contrast formation and in situ
experiments in the transmission electron microscope.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Materials Science, the competenc-
es to be acquired in the modules Fundamentals of Mathematics, Materi-
als Testing and Materials Diagnostics and Physics are required.

Usability

The module is a compulsory elective module from the area of Funda-
mentals and Methods in the Diploma degree programme in Materials
Science. Modules totalling 50 credit points must be selected from the
areas of Fundamentals and Methods and Applied Materials Science, of
which modules totalling at least 25 credit points must be selected from
the area of Fundamentals and Methods.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two oral examination performances as
individual examinations, each of 30 minutes duration.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.












