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Overview & applicability:

This module provides important knowledge of material

science

and chemistry for industrial engineers.

Learning objectives /
competencies:

Competence Level 2 ,Understand®:

Students are able to explain the molecular structure
of matter and understand the transformation of matter
and energy in chemical reactions.

Students understand the building principles of atoms
and molecules.

Students can explain important fundamentals of
materials (technical terminology, bonds, etc.).
Students can explain the structure of metallic
materials and the importance of structural defects.
Students can describe the mechanical properties of
metals and important aspects of application (e.g.
strengthening mechanisms).

Students can explain thermally activated processes
(diffusion, recrystallisation, etc.).

Students can describe important procedures for
materials testing (e.g. tensile tests, etc.).

Students can explain changes in the conditions of
metals when adding alloying elements.

Students can explain the principles and applications
of metals, such as ferrous and non-ferrous metals.
Students can explain the fundamentals of technical
ceramics and polymers in their own words.

Competence Level 3 ,Apply*:

Students are able to use the electron configuration of
elements and their position in the periodic table to
predict the corresponding chemical behaviour.




e Students are able to formulate situational statements
about materials clearly and use the correct technical
terminology.

Competence Level 4 ,Analyse®:

e Students can categorise functions of materials in
terms of their molecular structure and prevailing
bonding types.

e Students can independently reflect on essential and
inessential aspects of technical material questions.

e Students can analyse application issues.

Competence Level 5
e Students can independently assess essential and
non-essential aspects of materials engineering
questions, and are therefore able to choose the best
solution for materials-related tasks.

Course content:

Material Science:
e Basics in materials science (periodic system, bonds,
material classes, determining material properties)
e  Structure of materials
e Mechanical properties of metals
e Thermally activated processes
e Methods of materials testing
e Alloys and phase diagrams
e Ferrous and non-ferrous metals
e Polymers
e Technical ceramics

Chemistry:
e Classes of matter
e Atomic structure (Bohr model and wave mechanical
e model)
o Periodic table and periodic properties
e Intra- and intermolecular chemical bonds
e Basics in chemical reactions

Assessment method:

Written exam
Duration: 90 minutes
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