Information sheet for the course
Methods of Structural Analysis

University: Alexander Dubcek University of Trencin

Faculty: Faculty of Industrial Technologies in Puchov

Course unit code: PP-P-33 Course unit title: Methods of Structural
Analysis

Type of course unit optional

Planned types, learning activities and teaching methods:

Lecture: 2 hours weekly/26 hours per semester of study; face to face

Seminar: 0

Laboratory tutorial: 2 hours weekly/26 hours per semester of study; face to face

Number of credits: 5

Recommended semester: 5% semester in the 3" year full-time
7" semester in the 4" year part-time

Degree of study: the 1 degree of study (Bachelor’s degree)

Course prerequisites: PP-P-4 Material Science 1.; PP-P-28 Materials Science II.

Assessment methods: check tests, individual work on microscopes — microscopic analysis of
selected structures

Learning outcomes of the course unit:

Students are acquainted with standards, instructions and working standards of metallic
materials. They can use tools and equipment for analyzing structures of materials, interpret
physical and metallurgical processes from microstructures prepared by metallography, identify
individual structural phases before and after heat treatment, combined chemical and heat
treatment, etc. in various types of metallic materials. Students gain experimental knowledge on
applicating materials engineering and technical work experience.

Course contents:

Basic specification of steels according to STN 420074 and STN 420075. Material standards.
Comparison of steels according to EN and STN standards. Materials engineering in mechanical
engineering. Application of theoretical fundamentals of heat treatment of steels in structural
analysis. Process of austenitization. Character of microstructures from the isothermal and
anisotropic transformation of austenite — TTT diagrams.

Description of microstructures obtained by annealing, quenching and tempering.

Combined chemical and heat treatment. Evaluation of layers after case hardening, nitriding and
carbonitriding.

Microstructures of steels before and after hardening treatment. Evaluation of the quality of
microstructures of bearing steels.

Structures of steels with higher yield strength. Evaluation of steel welds.

Evaluation of unrequired phases in corrosion resistant, creep resistant and tool steels.

Initiation of corrosion, types of corrosion according to STN and their microscopic analysis.
Non-ferrous metals and their alloys. Microstructure of aluminium and its alloys.

Microstructural analysis of copper and its alloys (brass, bronze, etc.)

Titanium. Nickel, cobalt and their alloys from the viewpoint of their microstrucures.

Evaluation of the metallic matrix and graphite in graphite cast irons.




Professional consultancy, answers to students” questions on the lectured issues.
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Language: Slovak

Remarks:
Compulsory training courses for students on safety of work with microscopes
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