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PROCESSING AND CHARACTERIZATION
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

* Have gained comprehensive knowledge and understanding of processing and/or fabrication of materials and / or
nanomaterials.
» Have gained comprehensive knowledge and understanding of characterization of materials and / or nanomaterials.

SKILLS

» Be able to apply theories in order to choose the appropriate processing/fabrication and characterization methods
for a given application.

» Be able to specify a material or a material system for a given application.

» Be able to demonstrate understanding of the material microstructure for the specified material.

» Be able to give a critical evaluation of the methods applied for processing and characterizing a material / material
system for a given application.

» Be able to use methods and tools for processing/fabrication and characterization of materials and nanomaterials.

» Compose a project report according to the norms of the scientific field, include relevant original literature, use
correct academic language and communicate the project's research-based basis and problem and results in a
coherent written and oral manner, including the connection between the problem formulation, the project's
execution and the main conclusions.

» Evaluate and select relevant original literature and current scientific methods, models and other tools used in the
project work, as well as assess the project's problem in relevant technical scientific context.

COMPETENCES

» Be able to devise experiments for documentation.

» Be able to set up a realistic hypothesis for the outcome of a process, obtaining a property, or the like.

* Be able to devise an experimental method to validate a given hypothesis.

» Be able to use advanced experimental or theoretical methods for processing and characterization.

» Be able to apply the background theory and the insight obtained, for validation of the material choice for a given
application.

» Be able to apply the background theory in order to design and maybe also fabricate or process materials for
specific applications.

» Plan, implement and manage complex and unpredictable research and / or development tasks and assume a
professional responsibility for conducting professional and interdisciplinary collaborations.

» Take responsibility for own academic development and specialization.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since it is a 15 ECTS project module the expected workload is 450 hours for the student.

EXAM

EXAMS

Name of exam Processing and characterization
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Type of exam

Oral exam based on a project

ECTS 15
Assessment 7-point grading scale
Type of grading Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Processering og karakterisering

Module code M-MN-K1-1A

Module type Project

Duration 1 semester

Semester Autumn

ECTS 15

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Lars Diekhoner,
Jensen

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science



http://personprofil.aau.dk/110333?lang=en
http://personprofil.aau.dk/111849?lang=en
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MATERIALS CHARACTERIZATION
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

 Attain knowledge about the theory behind different materials characterization techniques
« Attain knowledge about the application areas of different materials characterization techniques

SKILLS

» Be able to use different experimental techniques within the areas of ellipsometry, photoluminescence, vibrational
spectroscopy, diffraction methods, thermal analysis and atomic force microscopy

COMPETENCES

* Be able to analyse the results of different materials characterization techniques
» Be able to combine characterization techniques for an overall determination of materials structure and behaviour

TYPE OF INSTRUCTION

The form(s) of teaching will be determined and described in the connection with the planning of the semester. The
description will account for the form(s) of teaching and may be accompanied by an elaboration of the roles of the
participants.

The teaching is organized in accordance with the general form of teaching. Please see the programme currcuilum § 17.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM
EXAMS

Name of exam Materials Characterization

Type of exam Written or oral exam

ECTS 5

Assessment Passed/Not Passed

Type of grading Internal examination

Criteria of assessment The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Karakterisering af Materialers Egenskaber

Module code M-MN-K1-2A
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Module type Course
Duration 1 semester
Semester Autumn
ECTS 5
Language of instruction English
Empty-place Scheme Yes

Location of the lecture

Campus Aalborg

Responsible for the module Jensen
ORGANISATION
Education owner Master of Science (MSc) in Engineering (Materials and Nanotechnology)
Study Board Study Board of Mechanical Engineering and Physics
Department Department of Materials and Production
Faculty The Faculty of Engineering and Science



http://personprofil.aau.dk/110333?lang=en
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ADVANCED MATERIALS SCIENCE AND PHYSICAL
METALLURGY

2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

» Have knowledge on crystallography, Bravais lattice, point groups, Milles indices.

» Be able to understand the fundamental chemical, physical and microstructural description of materials.

« Be able to understand relation between processing, microstructure and mechanical properties for metals.
» Be able to understand the thermodynamics and kinetic principles of phase transformations in materials.

SKILLS

» Be able to describe and predict microstructures and microstructural changes at heat treatments, solidifications and
mechanical treatments.

» Be able to connect processing parameters to mechanical properties for metals.

» Be able to use concepts of electrochemistry in problems pertaining to corrosion, electro polishing and electro
deposition

COMPETENCES

* Be able to understand and apply Physical Chemistry in calculating the thermodynamics of simple reactions in
materials or between a material and the environment.

» Be able understand and calculate the kinetics of simple diffusion controlled phase transformations.

» Be able to apply knowledge and theory in developing materials with specific mechanical, physical and chemical
properties.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme currcuilum § 17.
The form(s) of teaching will be determined and described in the connection with the planning of the semester. The
description will account for the form(s) of teaching and may be accompanied by an elaboration of the roles of the

participants. The course/project theme is performed in either English or Danish dependent of the language skills of the
participants.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM

EXAMS
Name of exam Advanced Materials Science and Physical Metallurgy
Type of exam Written or oral exam
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ECTS 5
Assessment 7-point grading scale
Type of grading Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Avanceret Materialevidenskab og Fysisk Metallurgi
Module code M-MN-K1-3

Module type Course

Duration 1 semester

Semester Autumn

ECTS 5

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Rauhe

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science



http://personprofil.aau.dk/100266?lang=en
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SOLID MECHANICS WITH MICROSTRUCTURE
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

» Have gained an understanding of basic mechanical properties of engineering materials and modeling procedures
used to quantify these properties, as well as the ways in which these properties characterize material response.

SKILLS

» Be able to understand basic continuum mechanical theories and apply them to simple structural components.

» Be able to substantiate different observable deformation modes by underlying physical mechanisms.

» Be able to document knowledge related to the application of selected analytical/numerical methods for materials
characterization.

COMPETENCES

» Have gained an awareness of various responses exhibited by solid engineering materials when subjected to
mechanical loadings and an explanation of the physical mechanisms associated with design-limiting behavior of
engineering materials.

» Have gained an understanding of predictive analytical and computational frameworks that provide quantitative
skills to deal with materials-limiting problems in engineering design.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM
EXAMS

Name of exam Solid Mechanics with Microstructure

Type of exam Written or oral exam

ECTS 5

Assessment 7-point grading scale

Type of grading Internal examination

Criteria of assessment The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Materialemekanik

Module code M-DMS-K1-3
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Module type Course

Duration 1 semester
Semester Autumn

ECTS 5

Language of instruction English
Empty-place Scheme Yes

Location of the lecture Campus Aalborg
Responsible for the module Jan Schjgdt-Thomsen
ORGANISATION

Study Board Study Board of Mechanical Engineering and Physics
Department Department of Materials and Production

Faculty The Faculty of Engineering and Science



http://personprofil.aau.dk/106800?lang=en
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MODELLING AND CHARACTERIZATION WITHIN
MATERIALS TECHNOLOGY

2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE
* Have gained comprehensive understanding of modelling and characterization within materials technology.
SKILLS

» Be able to choose a material or material system for a given application

» Be able to demonstrate understanding of the microstructure of the material or material system and its influence on
the desired application.

» Be able to give a critical evaluation of the methods applied for determining and/or modelling the microstructure,
chemical composition or mechanical and other properties.

» Be able to compare and validate theoretical, numerical and experimental results.

» Compose a project report according to the norms of the scientific field, include relevant original literature, use
correct academic language and communicate the project's research-based basis and problem and results in a
coherent written and oral manner, including the connection between the problem formulation, the project's
execution and the main conclusions.

» Evaluate and select relevant original literature and current scientific methods, models and other tools used in the
project work, as well as assess the project's problem in relevant technical scientific context.

COMPETENCES

* Be able to devise an experimental method and a numerical model to falsify or validate a given hypothesis.

* Be able to use advanced experimental and numerical techniques within the field of materials technology.

» Be able to apply the background theory and the insight obtained, for validation of the material choice for a given
application.

» Plan, implement and manage complex and unpredictable research and / or development tasks and assume a
professional responsibility for conducting professional and interdisciplinary collaborations.

» Take responsibility for own academic development and specialization.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since it is a 15 ECTS project module the expected workload is 450 hours for the student.

EXAM

PREREQUISITE FOR ENROLLMENT FOR THE EXAM

» An approved PBL competency profile is a prerequisite for participation in the project exam.

EXAMS

Name of exam Modelling and Characterization within Materials Technology

11



Civilingenigr, cand.polyt. i materiale- og nanoteknologi, 2020

Type of exam

Oral exam based on a project

ECTS 15
Assessment 7-point grading scale
Type of grading External examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Modellering og karakterisering indenfor materialeteknologi
Module code M-MN-K2-2A

Module type Project

Duration 1 semester

Semester Spring

ECTS 15

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Rauhe

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science

12
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COMPUTATIONAL MODELING
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

The student must obtain knowledge about common numerical methods for modeling of problems in science and
engineering, and be able to use the methods for computational modeling. The latter includes the construction and usage
of computer programs in Matlab based on the numerical methods, and the usage of commercial software packages.
Students completing the module will obtain knowledge within the following areas.

LEARNING OBJECTIVES

KNOWLEDGE

« Common computational modeling methods including but not limited to: Finite-Difference-Time-Domain (FDTD)
method, Finite-Difference-Methods in the frequency domain, The Fourier Modal Method (FMM), The Finite Element
Method (FEM), and Greens Function Integral Equation Methods (GFIEM).

» Construction of computer programs in Matlab for computational modeling.

» Commercial software packages for computational modeling.

SKILLS

The student must be able to judge which numerical method from a range of methods is most suitable for a specific
computational problem. The student must be able to carry out computational modeling by constructing and using his / her
own programs in Matlab, and by using commercial software packages.

COMPETENCES

The student will gain insight into numerical methods for computational modeling, and will gain experience in using the
methods. This will serve as a foundation based on which the student will be able to choose and use appropriate
numerical methods for specific computational problems, including constructing and using numerical programs in matlab,
and using commercial software packages.

TYPE OF INSTRUCTION

Lectures combined with theoretical exercises.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM
EXAMS

Name of exam Computational modeling

Type of exam Active participation/continuous evaluation

ECTS 5

Assessment Passed/Not Passed

Type of grading Internal examination

Criteria of assessment The criteria of assessment are stated in the Examination Policies and Procedures

13
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FACTS ABOUT THE MODULE

Danish title Computational Modeling

Module code M-MN-K2-3

Module type Course

Duration 1 semester

Semester Spring

ECTS 5

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Rauhe
ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science

14
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OVERFLADEFYSIK OG -KEMI (B)
2023/2024

ANBEFALEDE FAGLIGE FORUDSZATNINGER FOR AT DELTAGE |
MODULET

Modulet bygger pa viden opnaet i faststoffysik, grund- og fysiskkemi.

MODULETS INDHOLD, FORLYB OG PADAGOGIK

Kursets mal er, at give viden om specielle aspekter samt fysiske og kemiske feenomener pa overflader og greenseflader.

LARINGSMAL

VIDEN

« struktur af krystalliske overflader samt metoder og teknologier indenfor fremstilling og karakterisering

» grundlaeggende termodynamik og kinetik af overfladeprocesser herunder faenomener om overfladespaending og
adsorption/desorption

 de vigtigste interaktioner naer graensefladerne herunder van der Waals og dobbelt-lags kreefter

« fysi- og kemisorption pa overflader og katalyse

« struktur af greenseflader, befugtning teori, hydrofobicitet, membraner og veekst af tynde film

« elektronisk struktur af overflader, elektriske og magnetiske faenomener pa overflader og greenseflader;

FARDIGHEDER

Den studerende vil blive uddannet i at Iase problemer inden for de emner, der er anfgrt ovenfor, og vil veere i stand til at
anvende teorier og metoder fra overfladefysik og -kemi.

KOMPETENCER

Kompetencerne som opnas, skal udvikle og styrke kendskab til, forstaelse af og anvendelse af teorier og metoder i
overfladefysik. Den studerende skal ud fra givne forudsaetninger kunne raesonnere og argumentere med begreber fra
overfladefysik.

UNDERVISNINGSFORM

Forelaesninger med tilhgrende opgaveregning.

OMFANG OG FORVENTET ARBEJDSINDSATS

Kursusmodulets omfang er 5 ECTS svarende til 150 timers studieindsats.

EKSAMEN

FORUDSZETNING FOR INDSTILLING TIL PRGOVEN

» Aflevering af et antal opgaver i forbindelse med kurset.

PROVER
Prevens navn Overfladefysik og -kemi
Praveform Skriftlig eller mundtlig

15
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ECTS

5

Bedgmmelsesform

7-trins-skala

Censur

Intern prgve

Vurderingskriterier

Vurderingskriterierne er angivet i Universitetets eksamensordning

FAKTA OM MODULET

Engelsk titel Physics and Chemistry of Surfaces
Modulkode F-FYS-K2-5
Modultype Kursus
Varighed 1 semester
Semester Efterar
ECTS 5
Undervisningssprog Engelsk
Tomplads Ja
Undervisningssted Campus Aalborg
Modulansvarlig Leonid Gurevich,
Vladimir Popok

ORGANISATION

Uddannelsesejer

Civilingenigr, cand.polyt. i materiale- og nanoteknologi

Studienaevn Studienaevn for Mekanik og Fysik
Institut Institut for Materialer og Produktion
Fakultet Det Ingenigr- og Naturvidenskabelige Fakultet

16
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POLYMERS AND POLYMER COMPOSITES
2023/2024

RECOMMENDED PREREQUISITE FOR PARTICIPATION IN THE MODULE

This module is based on knowledge gained in Materials Characterization and Solid Mechanics with Microstructure.

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

» Have gained an understanding of the chemical structure and morphology of polymers and their relations to polymer
properties

» Attain knowledge on the interdependency between structure, morphology and thermomechanical treatments

» Attain knowledge about selected polymerization processes

» Have gained an understanding of the different types of polymer composite materials, their manufacturing methods
and theories for modelling at fiber-, laminae and laminate scale

SKILLS

» Be able to grasp different polymerization principles.

» Be able to model the kinetics of polymerization

» Be able to apply concepts, theories and methods for analysis and design of composite materials.

* Be able to characterize polymers through rheometric experimental techniques.

» Be able to understand the relation between processing conditions and subsequent material properties of polymer
and composite materials.

COMPETENCES

» Be able to undertake development and product design using polymers and composite materials.
» Be able to develop procedures for production and verification of components made from polymer and composite
materials.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM

EXAMS

Name of exam Polymers and Polymer Composites
Type of exam Written or oral exam

ECTS 5

Assessment 7-point grading scale

Type of grading Internal examination

17
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Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Polymerer og polymerkompositter
Module code M-MN-K2-4

Module type Course

Duration 1 semester

Semester Spring

ECTS 5

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Rauhe

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science

18
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MATERIALS ENGINEERING
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

LEARNING OBJECTIVES

KNOWLEDGE

Knowledge of subject-specific theory, methods and tools applied for characterization, design, fabrication, or/and
modelling.

Knowledge on advanced applications within the field of specialization for solving technological problems
Understand the connection between analytical, numerical and experimental methods.

Explain the scientific basis and scientific issues within the specialization.

Explain the highest international research in the field of specialization.

SKILLS

Be able to apply analytical, numerical and/or experimental methods for characterization, design and/or fabrication
of materials within the field of specialization.

Be able to apply relevant theory to field specific applications

Be able to solve advanced engineering tasks within the field of specialization.

Be able to compare and evaluate assumptions, limitations and uncertainties related to the methods applied in
connection to finding solutions of advanced engineering challenges.

Master the scientific methods and general skills related to the field of specialization

Compose a project report according to the field's norms, use correct professional language, document extensive
inclusion of relevant original literature, communicate and discuss the project's research-based basis and problem
and results in a written, graphic and oral manner in a coherent way.

Critically evaluate the project's results in relation to relevant original literature and current scientific methods,
models and evaluate and discuss the project's problem in a relevant technical scientific context.

Assess and put the project's potential into perspective for further development.

COMPETENCES

Be able to handle development-oriented situations in connection to either studying or working.

Be able to evaluate and apply subject-specific methods and tools applied for characterization, design, fabrication,
or/and modelling.

Be able to analyse and solve an actual problem within materials engineering through application of systematic
research and development processes, including advanced analytical, experimental and/or numerical methods and
models.

Be able to use the correct terminology in oral, written and graphical communication and documentation of
challenges and solutions within the field of specialization.

Participate in and independently carry out technological development and research, as well as solve complex tasks
using scientific methods.

Perform planning, implementation and management of complex and unpredictable research and / or development
tasks and assume a professional responsibility for completing independent academic tasks as well as
interdisciplinary collaborations.

Independently take responsibility for own professional development and specialization.

TYPE OF INSTRUCTION

The project work is carried out as an independent work process in which the students themselves organize and
coordinate their workload in collaboration with a supervisor.

The project may be carried out individually or in groups.

19
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EXTENT AND EXPECTED WORKLOAD

Since it is a 30 ECTS project module the expected workload is 900 hours for the student.

EXAM

EXAMS

Name of exam

Materials engineering

Type of exam

Oral exam based on a project

ECTS 30
Assessment 7-point grading scale
Type of grading Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Materialeudvikling

Module code M-MN-K3-2A

Module type Project

Duration 1 semester

Semester Autumn

ECTS 30

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Lars Diekhoner,
Jensen

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science

20
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MATERIALS ENGINEERING
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

LEARNING OBJECTIVES

KNOWLEDGE

Knowledge of subject-specific theory, methods and tools applied for characterization, design, fabrication, or/and
modelling.

Knowledge on advanced applications within the field of specialization for solving technological problems.
Understand the connection between analytical, numerical and experimental methods.

Explain the scientific basis and scientific issues within the specialization.

Explain the highest international research in the field of specialization.

SKILLS

Be able to apply analytical, numerical and/or experimental methods for characterization, design and/or fabrication
of materials within the field of specialization.

Be able to apply relevant theory to field specific applications

Be able to solve advanced engineering tasks within the field of specialization.

Be able to compare and evaluate assumptions, limitations and uncertainties related to the methods applied in
connection to finding solutions of advanced engineering challenges.

Master the scientific methods and general skills related to the field of specialization

Compose a project report according to the field's norms, use correct professional language, document extensive
inclusion of relevant original literature, communicate and discuss the project's research-based basis and problem
and results in a written, graphic and oral manner in a coherent way.

Critically evaluate the project's results in relation to relevant original literature and current scientific methods,
models and evaluate and discuss the project's problem in a relevant technical scientific context.

Assess and put the project's potential into perspective for further development.

COMPETENCES

Be able to handle development-oriented situations in connection to either studying or working.

Be able to evaluate and apply subject-specific methods and tools applied for characterization, design, fabrication,
or/and modelling.

Be able to analyse and solve an actual problem within materials engineering through application of systematic
research and development processes, including advanced analytical, experimental and/or numerical methods and
models.

Be able to use the correct terminology in oral, written and graphical communication and documentation of
challenges and solutions within the field of specialization.

Participate in and independently carry out technological development and research, as well as solve complex tasks
using scientific methods.

Perform planning, implementation and management of complex and unpredictable research and / or development
tasks and assume a professional responsibility for completing independent academic tasks as well as
interdisciplinary collaborations.

Independently take responsibility for own professional development and specialization.

TYPE OF INSTRUCTION

The project work is carried out as an independent work process in which the students themselves organize and
coordinate their workload in collaboration with a supervisor.

The project may be carried out individually or in groups.

21
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EXTENT AND EXPECTED WORKLOAD

Since it is a 25 ECTS project module the expected workload is 750 hours for the student.

EXAM

EXAMS

Name of exam

Materials engineering

Type of exam

Oral exam based on a project

ECTS 25
Assessment 7-point grading scale
Type of grading Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Materialeudvikling

Module code M-MN-K3-1A

Module type Project

Duration 1 semester

Semester Autumn

ECTS 25

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Lars Diekhoner,
Jensen

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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PROJECT ORIENTED STUDY IN AN EXTERNAL
ORGANISATION

2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

The Project-Oriented Study in an External Organisation must have a scope that corresponds to the ECTS load.

LEARNING OBJECTIVES

KNOWLEDGE

» Knowledge of subject-specific theory, methods and tools applied for characterization, design, fabrication, or/and
modelling.

» Knowledge on advanced applications within the field of specialization for solving technological problems

» Understand the connection between analytical, numerical and experimental methods.

SKILLS

» Be able to apply analytical, numerical and/or experimental methods for characterization, design and/or fabrication
of materials within the field of specialization.

» Be able to apply relevant theory to field specific applications

» Be able to solve advanced engineering tasks within the field of specialization.

» Be able to compare and evaluate assumptions, limitations and uncertainties related to the methods applied in
connection to finding solutions of advanced engineering challenges.

COMPETENCES

» Be able to handle development-oriented situations in connection to either studying or working.

» Be able to evaluate and apply subject-specific methods and tools applied for characterization, design, fabrication,
or/and modelling.

» Be able to analyse and solve an actual problem within materials engineering through application of systematic
research and development processes, including advanced analytical, experimental and/or numerical methods and
models.

» Be able to use the correct terminology in oral, written and graphical communication and documentation of
challenges and solutions within the field of specialization.

TYPE OF INSTRUCTION

The project work is carried out as an independent work process in which the students themselves organize and
coordinate their workload in collaboration with a supervisor.

When doing a project-oriented stay in a company, the student is included in the company’s daily work and carry out
independent project work on an industrial problem relevant for the company. Concurrent to the work in the company, the
student makes a project report, which is evaluated after the ending of the internship. A project-oriented stay in a
company has to be approved by the study board.

The project may be carried out individually or in groups.

EXTENT AND EXPECTED WORKLOAD

Since itis a 30 ECTS project module the expected workload is 900 hours for the student.
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EXAM

EXAMS

Name of exam

Project Oriented Study in an External Organisation

Type of exam

Oral exam based on a project

ECTS 30
Assessment 7-point grading scale
Type of grading Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Projektorienteret forlgb i en virksomhed
Module code M-MN-K3-3

Module type Project

Duration 1 semester

Semester Autumn

ECTS 30

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Rauhe

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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PROJECT ORIENTED STUDY IN AN EXTERNAL
ORGANISATION

2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

The Project-Oriented Study in an External Organisation must have a scope that corresponds to the ECTS load.

LEARNING OBJECTIVES

KNOWLEDGE

» Knowledge of subject-specific theory, methods and tools applied for characterization, design, fabrication, or/and
modelling.

» Knowledge on advanced applications within the field of specialization for solving technological problems

» Understand the connection between analytical, numerical and experimental methods.

SKILLS

» Be able to apply analytical, numerical and/or experimental methods for characterization, design and/or fabrication
of materials within the field of specialization.

» Be able to apply relevant theory to field specific applications

» Be able to solve advanced engineering tasks within the field of specialization.

» Be able to compare and evaluate assumptions, limitations and uncertainties related to the methods applied in
connection to finding solutions of advanced engineering challenges.

COMPETENCES

» Be able to handle development-oriented situations in connection to either studying or working.

» Be able to evaluate and apply subject-specific methods and tools applied for characterization, design, fabrication,
or/and modelling.

» Be able to analyse and solve an actual problem within materials engineering through application of systematic
research and development processes, including advanced analytical, experimental and/or numerical methods and
models.

» Be able to use the correct terminology in oral, written and graphical communication and documentation of
challenges and solutions within the field of specialization.

TYPE OF INSTRUCTION

The project work is carried out as an independent work process in which the students themselves organize and
coordinate their workload in collaboration with a supervisor.

The semester is completed as a project-oriented stay in a company where the student is included in the company’s daily
work and carry out independent project work on an industrial problem relevant for the company. Concurrent to the work
in the company, the student makes a project report, which is evaluated after the ending of the internship. A
project-oriented stay in a company has to be approved by the study board.

The project may be carried out individually or in groups.

EXTENT AND EXPECTED WORKLOAD

Since itis a 25 ECTS project module the expected workload is 750 hours for the student.
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EXAM

EXAMS

Name of exam

Project Oriented Study in an External Organisation

Type of exam

Oral exam based on a project

ECTS 25
Assessment 7-point grading scale
Type of grading Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Projektorienteret forlgb i en virksomhed
Module code M-MN-K3-4

Module type Project

Duration 1 semester

Semester Autumn

ECTS 25

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Rauhe

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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MASTER’S THESIS
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

* Have attained thorough knowledge and understanding of a broad range of theoretical, numerical and experimental
techniques within the area of specialization.

» Thorough knowledge of relevant theory, methodology, key elements and their mutual contextual relations within the
area of specialization.

SKILLS

» Be able to apply scientific theory and methodology to solve a wide variety of problems within the field of
specialization.

» Be able to perform scientific work in relevant topics within the field of specialization.

» Be able to apply a wide range of engineering methods in research and development projects in the field of
specialization.

» Be able to participate in or lead projects in design, product development, modelling and characterization within the
field of specialization.

 Build a project report according to the field's norms, use correct professional language, document extensive
inclusion of relevant original literature, communicate and discuss the project's research-based basis and problem
and results in a written, graphic and oral manner in a coherent way.

« Critically evaluate the project's results in relation to relevant original literature and current scientific methods,
models and evaluate and discuss the project's problem in relevant technical scientific context.

» Perspective and assess the project's potential for further development.

COMPETENCES

« Identifying, formulating and analysing actual problems using independent, systematic and critical thinking.

» Relating a problem to the scientific area in question and justify the choices made with regards to the problem
definition in a relevant way.

» Independently making and justifying the choice of scientific theoretical and/or experimental methods.

* The ability to independently work on a project and apply critical thinking to evaluate both the chosen theory and
methodology, as well as to evaluate the analysis and results.

» Presenting relevant academic and professional aspects of the project work in a clear and systematic way.

» Be able to take part in technical development and research

* Be able to direct the technical management of development projects within the industry.

» Be competent to solve new and complicated technical problems by the use of advanced mathematics, scientific
and technological knowledge and skills.

» Perform planning, implementation and management of complex and unpredictable research and / or development
tasks and assume a professional responsibility for completing independent academic tasks as well as
interdisciplinary collaborations.

+ Independently take responsibility for own professional development and specialization.

TYPE OF INSTRUCTION

In this module, the Master’s Thesis is carried out. The module constitutes independent project work and concludes the
programme. Within the approved topic, the Master’s Thesis must document that the level for the programme has been
attained.

EXTENT AND EXPECTED WORKLOAD

Since it is a 50 ECTS project module the expected workload is 1500 hours for the student.
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EXAM

EXAMS

Name of exam

Master’s Thesis

Type of exam

Master's thesis/final project

ECTS 50
Assessment 7-point grading scale
Type of grading External examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Kandidatspeciale
Module code M-MN-K4-2A
Module type Project

Duration 2 semesters
Semester Spring

ECTS 50

Language of instruction English

Location of the lecture Campus Aalborg

Responsible for the module

Lars Diekhoner,
Jensen

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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MASTER’S THESIS
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

* Have attained thorough knowledge and understanding of a broad range of theoretical, numerical and experimental
techniques within the area of specialization.

» Thorough knowledge of relevant theory, methodology, key elements and their mutual contextual relations within the
area of specialization.

SKILLS

» Be able to apply scientific theory and methodology to solve a wide variety of problems within the field of
specialization.

» Be able to perform scientific work in relevant topics within the field of specialization.

» Be able to apply a wide range of engineering methods in research and development projects in the field of
specialization.

» Be able to participate in or lead projects in design, product development, modelling and characterization within the
field of specialization.

 Build a project report according to the field's norms, use correct professional language, document extensive
inclusion of relevant original literature, communicate and discuss the project's research-based basis and problem
and results in a written, graphic and oral manner in a coherent way.

« Critically evaluate the project's results in relation to relevant original literature and current scientific methods,
models and evaluate and discuss the project's problem in relevant technical scientific context.

» Perspective and assess the project's potential for further development.

COMPETENCES

« Identifying, formulating and analysing actual problems using independent, systematic and critical thinking.

» Relating a problem to the scientific area in question and justify the choices made with regards to the problem
definition in a relevant way.

» Independently making and justifying the choice of scientific theoretical and/or experimental methods.

* The ability to independently work on a project and apply critical thinking to evaluate both the chosen theory and
methodology, as well as to evaluate the analysis and results.

» Presenting relevant academic and professional aspects of the project work in a clear and systematic way.

» Be able to take part in technical development and research

* Be able to direct the technical management of development projects within the industry.

» Be competent to solve new and complicated technical problems by the use of advanced mathematics, scientific
and technological knowledge and skills.

» Perform planning, implementation and management of complex and unpredictable research and / or development
tasks and assume a professional responsibility for completing independent academic tasks as well as
interdisciplinary collaborations.

+ Independently take responsibility for own professional development and specialization.

TYPE OF INSTRUCTION

In this module, the Master’s Thesis is carried out. The module constitutes independent project work and concludes the
programme. Within the approved topic, the Master’s Thesis must document that the level for the programme has been
attained.

EXTENT AND EXPECTED WORKLOAD

Since it is a 60 ECTS project module the expected workload is 1800 hours for the student.
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EXAM

EXAMS

Name of exam

Master’s Thesis

Type of exam

Master's thesis/final project

ECTS 60
Assessment 7-point grading scale
Type of grading External examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Kandidatspeciale
Module code M-MN-K4-3A
Module type Project

Duration 2 semesters
Semester Spring

ECTS 60

Language of instruction English

Location of the lecture Campus Aalborg

Responsible for the module

Lars Diekhoner,
Jensen

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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MASTER’S THESIS
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

* Have attained thorough knowledge and understanding of a broad range of theoretical, numerical and experimental
techniques within the area of specialization.

» Thorough knowledge of relevant theory, methodology, key elements and their mutual contextual relations within the
area of specialization.

SKILLS

» Be able to apply scientific theory and methodology to solve a wide variety of problems within the field of
specialization.

» Be able to perform scientific work in relevant topics within the field of specialization.

» Be able to apply a wide range of engineering methods in research and development projects in the field of
specialization.

» Be able to participate in or lead projects in design, product development, modelling and characterization within the
field of specialization.

 Build a project report according to the field's norms, use correct professional language, document extensive
inclusion of relevant original literature, communicate and discuss the project's research-based basis and problem
and results in a written, graphic and oral manner in a coherent way.

« Critically evaluate the project's results in relation to relevant original literature and current scientific methods,
models and evaluate and discuss the project's problem in relevant technical scientific context.

» Perspective and assess the project's potential for further development.

COMPETENCES

« Identifying, formulating and analysing actual problems using independent, systematic and critical thinking.

» Relating a problem to the scientific area in question and justify the choices made with regards to the problem
definition in a relevant way.

» Independently making and justifying the choice of scientific theoretical and/or experimental methods.

* The ability to independently work on a project and apply critical thinking to evaluate both the chosen theory and
methodology, as well as to evaluate the analysis and results.

» Presenting relevant academic and professional aspects of the project work in a clear and systematic way.

» Be able to take part in technical development and research

* Be able to direct the technical management of development projects within the industry.

» Be competent to solve new and complicated technical problems by the use of advanced mathematics, scientific
and technological knowledge and skills.

» Perform planning, implementation and management of complex and unpredictable research and / or development
tasks and assume a professional responsibility for completing independent academic tasks as well as
interdisciplinary collaborations.

+ Independently take responsibility for own professional development and specialization.

TYPE OF INSTRUCTION

In this module, the Master’s Thesis is carried out. The module constitutes independent project work and concludes the
programme. Within the approved topic, the Master’s Thesis must document that the level for the programme has been
attained.

EXTENT AND EXPECTED WORKLOAD

Since it is a 30 ECTS project module the expected workload is 900 hours for the student.
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EXAM

EXAMS

Name of exam

Master’s Thesis

Type of exam

Master's thesis/final project

ECTS 30
Assessment 7-point grading scale
Type of grading External examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Kandidatspeciale
Module code M-MN-K4-1A
Module type Project

Duration 1 semester
Semester Spring

ECTS 30

Language of instruction English

Location of the lecture Campus Aalborg

Responsible for the module

Lars Diekhoner,
Jensen

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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HALVLEDERE: FYSIK, KOMPONENTER OG TEKNOLOGI

2023/2024

ANBEFALEDE FAGLIGE FORUDSZATNINGER FOR AT DELTAGE |
MODULET

Modulet bygger pa viden opnaet i faststoffysik, grundleeggende kvantemekanik.

MODULETS INDHOLD, FORLYB OG PADAGOGIK

Kursets mal er at give en forstaelse af halvlederegenskaber, principper for funktion af vigtige halvlederkomponenter samt
viden om metoder til syntese af halvledermaterialer og grundlaeggende teknologier inden for fabrikation af komponenter.

LARINGSMAL

VIDEN

» Skal have viden om krystalstruktur og karakteristiske egenskaber af halvledere
« Skal have viden om elektronisk bandstruktur af halviedere, bade for intrinsiske og doterede halviedere samt
ladningsbeererstatistik og -dynamik

» Skal have viden om grundlaeggende komponenters karakteristika, herunder PN-overgange, bipolar transistorer,
metaloxid-halvlederkomponenter og komponenter for effektelektronik

» Skal have viden om grundlzeggende metoder og teknologier indenfor fabrikation af halvlederkomponenter

FARDIGHEDER

« Skal kunne redeggre for og anvende teorier og metoder for beskrivelse af halvlederes egenskaber, herunder
krystalstruktur, elektroniske egenskaber af intrinsiske og doterede halvledere, og ladningsbaererstatistik og -dynamik
« Skal kunne redeggre for grundleeggende halvlederbaserede komponenters egenskaber og karakteristika samt
teknologier indenfor fabrikation af halviederkomponenter

KOMPETENCER

Kompetencerne som opnas, skal udvikle og styrke kendskab til egenskaber af havledere og de grundlaeggende
principper og teknologier der ligger bag halvlederbaserede komponenter. Den studerende skal ud fra givne
forudsaetninger kunne rasonnere og argumentere med begreber fra halvlederfysik og teknologi.

UNDERVISNINGSFORM

Foreleesninger med opgaveregning.

OMFANG OG FORVENTET ARBEJDSINDSATS

Kursusmodulets omfang er 5 ECTS svarende til 150 timers studieindsats.

EKSAMEN

FORUDSZETNING FOR INDSTILLING TIL PROVEN

+ Aflevering af et antal opgaver i forbindelse med kurset.
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PRGVER

Pravens navn

Halvledere: fysik, komponenter og teknologi

Prgveform Skriftlig eller mundtlig
ECTS 5
Bedgmmelsesform 7-trins-skala

Censur

Intern prgve

Vurderingskriterier

Vurderingskriterierne er angivet i Universitetets eksamensordning

FAKTA OM MODULET

Engelsk titel Semiconductors: Physics, Devices and Engineering
Modulkode F-FYS-K3-9

Modultype Kursus

Varighed 1 semester

Semester Efterar

ECTS 5

Undervisningssprog Engelsk

Tomplads Ja

Undervisningssted Campus Aalborg

Modulansvarlig Vladimir Popok

ORGANISATION

Uddannelsesejer

Cand.scient. i fysik

Studienaevn Studienaevn for Mekanik og Fysik
Institut Institut for Materialer og Produktion
Fakultet Det Ingenigr- og Naturvidenskabelige Fakultet
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SYNTHESIS AND MODELLING WITHIN
NANOMATERIALS AND NANOPHYSICS

2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

» Have gained comprehensive knowledge and understanding of fabrication and modelling used, used in the area of
nanomaterials and nanophysics.

SKILLS

* Be able to choose a material or material system for a given application

» Be able to fabricate and/or model a material or materials system for a given application

» Be able to demonstrate understanding of the micro- or nanostructured material or materials system and its
influence on the desired application.

» Be able to give a critical evaluation of the methods applied for characterization, fabrication and/or modelling of
nanostructured materials.

» Be able to compare theoretical, numerical and experimental results.

» Compose a project report according to the norms of the scientific field, include relevant original literature, use
correct academic language and communicate the project's research-based basis and problem and results in a
coherent written and oral manner, including the connection between the problem formulation, the project's
execution and the main conclusions.

» Evaluate and select relevant original literature and current scientific methods, models and other tools used in the
project work, as well as assess the project's problem in relevant technical scientific context.

COMPETENCES

* Be able to devise an experimental method and a numerical model to falsify or validate a given hypothesis.

» Be able to use advanced experimental and numerical techniques within the field of nanomaterials and
nanophysics.

» Be able to apply the background theory and the insight obtained, to synthesize and model materials for a given
application.

» Plan, implement and manage complex and unpredictable research and / or development tasks and assume a
professional responsibility for conducting professional and interdisciplinary collaborations.

» Take responsibility for own academic development and specialization.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since it is a 15 ECTS project module the expected workload is 450 hours for the student.

EXAM

PREREQUISITE FOR ENROLLMENT FOR THE EXAM

» An approved PBL competency profile is a prerequisite for participation in the project exam.
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EXAMS

Name of exam

Synthesis and Modelling within Nanomaterials and Nanophysics

Type of exam

Oral exam based on a project

ECTS 15
Assessment 7-point grading scale
Type of grading External examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Syntese og modellering indenfor nanomaterialer og nanofysik

Module code M-MN-K2-1A

Module type Project

Duration 1 semester

Semester Spring

ECTS 15

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Lars Diekhoner,
Jensen

ORGANISATION

Education owner

Master of Science (MSc) in Engineering (Materials and Nanotechnology)

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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QUANTUM MATERIALS AND OPTICAL
NANOSTRUCTURES

2023/2024

RECOMMENDED PREREQUISITE FOR PARTICIPATION IN THE MODULE

The module builds on knowledge in the area of General physics and Electromagnetism.

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

The student must obtain knowledge about different types of nano- and quantum-scale components, their electronic and
optical properties, and how these properties can be obtained by theoretical modeling and by optical and electronic
microscopy techniques.

LEARNING OBJECTIVES

KNOWLEDGE

Knowledge within the following areas

 Electronic and optical properties of quantum and nanoscale materials

» Electric conductivity and transport at the quantum scale and quantized conductance

« Electric tunneling microscopy techniques and optical microscopy techniques for nano- and quantum-scale
structures

» Optical response of nanomaterials including effects due to electronic quantization

« Different types of optical nanostructures and materials: e.g. plasmonic nanostructures, photonic crystals and
metamaterials

» Theoretical modeling of the electronic and optical properties of nanostructures

SKILLS

* The student must be able to apply the knowledge in above mentioned areas for solving problems in said areas,
and will be able to apply theories and methods related to quantum materials and optical nanostructures.

COMPETENCES

» Based on given information the student must be able to discuss and argument using concepts from the field of
quantum materials and optical nanostructures.

TYPE OF INSTRUCTION

Lectures combined with theoretical exercises.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS project module the expected workload is 150 hours for the student.

EXAM

EXAMS

Name of exam Quantum materials and optical nanostructures
Type of exam Written or oral exam

ECTS 5
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Assessment

7-point grading scale

Type of grading

Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Kvantematerialer og optiske nanostrukturer
Module code F-NFM-K2-3

Module type Course

Duration 1 semester

Semester Spring

ECTS 5

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Thomas Mgller Sgndergaard

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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FRACTURE MECHANICS AND FATIGUE
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

* Have gained a comprehensive understanding of fracture mechanics.

» Have gained knowledge in applying classical methods in designing against fatigue fracture by studying notches
and their effect, by studying strain-fatigue, and by analysing eigen-stress states.

* Have gained an understanding of how to apply fracture mechanics in the assessment of reliability of practical
designs and machine elements.

SKILLS

» Be able to assess the stability of cracks using Griffith’s and Irwin’s fracture criteria, energy release rate, and
toughness concepts

» Be able to apply linear elastic solutions for sharp cracks and obtain the stress intensity factor.

* Be able to assess mixed mode loading and apply crack growth direction hypotheses

» Be able to assess crack growth by fatigue, partial damage and load spectra.

» Be able to assess crack initiation, notches and their effect.

» Be able to determine life time and apply methods for improving the fatigue strength and life time of machine
elements and welded details.

COMPETENCES

» Be able to understand and apply linear elastic concepts in assessing the stability of cracked structures under static

and fatigue loading.

» Be able to distinguish between different fatigue regimes, i.e. elastic or plastic, and un-cracked or pre-cracked, and

apply correct methodology to each case in relevant structures.

» Be able to determine the lifetime of welded components, and explain fatigue in welded components on the basis of

fracture mechanical concepts.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM
EXAMS

Name of exam Fracture Mechanics and Fatigue
Type of exam Written or oral exam

ECTS 5

Assessment 7-point grading scale

Type of grading Internal examination
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Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Brudmekanik og udmattelse

Module code M-DMS-K1-4

Module type Course

Duration 1 semester

Semester Autumn

ECTS 5

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Jan Schjgdt-Thomsen,
Andreasen

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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FINITE ELEMENT METHODS
2023/2024

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE
LEARNING OBJECTIVES

KNOWLEDGE

» Be able to use the finite element method in static stress analysis.

» Have knowledge of element technology, such as bar, beam, solid and shell elements.

» Be able to apply methods for error estimation and adaptive mesh generation.

» Be able to solve structural dynamics and vibrations problems using methods such as free vibrations, modal
methods and direct time integration methods.

» Be able to apply nonlinear finite element methods including solution of systems of nonlinear equations,
geometrically nonlinear problems, contact problems, and nonlinear material models.

» Be able to perform linearised buckling analysis.

» Be able to solve exercises using a commercial finite element program (e.g., ANSYS).

SKILLS

» Demonstrate a basic understanding of concepts, theory and applications of finite element analysis from a
mechanical engineering view point.

* Be able to perform linear and nonlinear static and dynamic stress analysis including the use of commercial finite
element software.

COMPETENCES

» Be able to apply the concepts, theories and techniques covered in the area of linear and nonlinear finite element
analysis on practical problems.

» Be able to apply the concepts and theories to the solution of relevant problems using commercial software
programs.

TYPE OF INSTRUCTION

The teaching is organized in accordance with the general form of teaching. Please see the programme cirruculum §17.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course module the expected workload is 150 hours for the student.

EXAM
EXAMS

Name of exam Finite Element Methods

Type of exam Written or oral exam

ECTS 5

Assessment 7-point grading scale

Type of grading Internal examination

Criteria of assessment The criteria of assessment are stated in the Examination Policies and Procedures
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FACTS ABOUT THE MODULE

Danish title Elementmetoder
Module code M-DMS-K1-5
Module type Course

Duration 1 semester
Semester Autumn

ECTS 5

Language of instruction English
Empty-place Scheme Yes

Location of the lecture

Campus Aalborg

Responsible for the module

Lund

ORGANISATION

Study Board Study Board of Mechanical Engineering and Physics

Department Department of Materials and Production

Faculty The Faculty of Engineering and Science
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SOLID STATE PHYSICS II: ELECTRONIC STRUCTURE
2023/2024

RECOMMENDED PREREQUISITE FOR PARTICIPATION IN THE MODULE

The module adds to the knowledge obtained in the modules Introduction to Mechanics and Thermodynamics, Linear
algebra, Calculus, Solid State Physics |: Geometric Structure and Introduction to Quantum Mechanics.

CONTENT, PROGRESS AND PEDAGOGY OF THE MODULE

Students completing the module will gain insight into the electronic and magnetic properties of solids as well as a number
of phenomena that occur in solids when one or more dimensions are at the nanoscale.

LEARNING OBJECTIVES

KNOWLEDGE

* Must have knowledge of basic concepts and theories regarding the electronic structure of solids, both metals and
semiconductors

» Must have knowledge of methods for calculating electronic band structure and band gap

» Must have knowledge of magnetic properties of solids, including a microscopic description of dia-, para- and
ferromagnetism.

» Must have knowledge of the electronic and magnetic properties of selected nanostructures

SKILLS

» Be able to explain and apply basic concepts and theories regarding the electronic structure of solids, both metals
and semiconductors

» Must be able to explain theories and methods for calculating electronic band structure in solids

* Must be able to explain theories for the calculation of magnetic properties of solids

COMPETENCES

The competencies gained must develop and strengthen knowledge, understanding and application of theories and
methods in solid state physics. Based on given prerequisites, the student must be able to reason and argue using
concepts from solid state physics

TYPE OF INSTRUCTION

Please see §17 in the curriculum.

EXTENT AND EXPECTED WORKLOAD

Since itis a 5 ECTS course the expected work load is 150 hours.

EXAM
EXAMS

Name of exam Solid State Physics II: Electronic Structure
Type of exam Oral exam

ECTS 5
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Assessment

7-point grading scale

Type of grading

Internal examination

Criteria of assessment

The criteria of assessment are stated in the Examination Policies and Procedures

FACTS ABOUT THE MODULE

Danish title Faststoffysik II: Elektronisk struktur
Module code F-FYS-K1-4

Module type Course

Duration 1 semester

Semester Autumn

ECTS 5

Language of instruction English

Empty-place Scheme Yes

Location of the lecture Campus Aalborg

Responsible for the module Lars Diekhdner

ORGANISATION

Study Board

Study Board of Mechanical Engineering and Physics

Department

Department of Materials and Production

Faculty

The Faculty of Engineering and Science
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