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Specifications

Valid as from the academic year 2025-2026

Course size

Course offerings in academic year 2025-2026

A (semester 1) English Gent

B (semester 1) Dutch Gent

Lecturers in academic year 2025-2026

Daelemans, Lode TW11 lecturer-in-charge

Offered in the following programmes in 2025-2026

Bridging Programme Master of Science in Sustainable Materials Engineering 6 A
Master of Science in Materials Engineering 6 B
Master of Science in Sustainable Materials Engineering 6 A

crdts offering

Credits 6.0

(nominal values; actual values may depend on programme)

Study time  180 h

Teaching languages

English, Dutch

Keywords

Finite element modeling, simulation, material behavior

Position of the course

Materials simulation is a key technology for engineers in industry. Product
development and prototyping are increasingly taking place using Computer Aided
Engineering (CAE) in a finite element environment. This course unit focuses on
finite element modeling that focuses on the mechanical behavior of the material.
You will analyze and solve typical engineering problems using commercially
available software (mainly Dassault Systèmes Abaqus). Through various case
studies, complementary to the course units of the bachelor and master in chemical
engineering and materials science the tricks of the trade are taught.

Contents

Lectures and seminars
General CAE skills
•  Introduction to CAD and geometric modeling
•  Analysis procedure and solving a model
•  Analysis techniques, static versus dynamic models, linear versus nonlinear
•  deformations
•  Material modeling
•  Elements, 1D, 2D and 3D
•  Initial and boundary conditions
•  Contact conditions and interactions
•  Model optimization
•  Input data and validation of models
•  Stress analysis
 Modeling of specific Material Classes
•  Discrete materials: textile materials
•  Anisotropic materials: fabrics, flexible composites, composites
•  Heterogeneous materials: fiber reinforced composites
•  Plastic materials: polymers and metals
Project work
•  Elaboration of a problem statement using a correct finite element model, alone
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•  or in (small) group.

Initial competences

Have notion of mechanical properties and terminology (stress, strain, stiffness,
strength, elasticity, plasticity, etc.).

Final competences

1  Acquire knowledge regarding the operation, use and evaluation of finite element
1  based simulations.
2  Understand and explain different concepts related to modeling techniques.
3  Acquire ability to transform a typical problem statement into a relevant finite
1  element model.
4  Perform correct finite element analysis around a given problem statement.
5  Analyze and evaluate finite element simulations in a critical manner.

Conditions for credit contract

Access to this course unit via a credit contract is determined after successful competences assessment

Conditions for exam contract

This course unit cannot be taken via an exam contract

Teaching methods

Seminar, Lecture

Study material

Type: Handbook

Name: Computer Aided Materials Engineering Textbook
Indicative price: Free or paid by faculty
Optional: no
Language : English
Author : Lode Daelemans
Online Available : Yes

References

Course content-related study coaching

Assessment moments

continuous assessment

Examination methods in case of periodic assessment during the first examination period

Examination methods in case of periodic assessment during the second examination period

Examination methods in case of permanent assessment

Assignment

Possibilities of retake in case of permanent assessment

examination during the second examination period is possible in modified form

Extra information on the examination methods

Non-period evaluation: workshops
•  Submission of reports following work lectures;
•  Non-participation results in a 0 for the specific workshop;
•  Feedback on workshops is provided at the group level or upon student request;
Non-period evaluation: project work
•  Submission of written report and accompanying model (all group members get
•  the same evaluation);
•  Reporting the results in a presentation;
•  Individual oral evaluation;
•  Non-participation results in a 0 for the project work;

Calculation of the examination mark

Non-period evaluations count for 100% of the total score. Here, workshops are
evaluated for 5 credits (out of 20) and project work for 15 credits (out of 20).
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