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Course description

Course requirements
1. Course name, code, credits: Materials Engineering MMT2A6G, 5 credits
2. Department: Materials Technologies (Building N° 7 )
3. Faculty, specialization: Mechanical Engineering. 
4. Semester: 2011/2012. I. 
5. Contact hours per week: 2 hour lecture, 2 hour seminar/laboratory
6. Number of contact hour per semester: 12x4 hours.
7. Necessary former studies: -
8. Evaluation form: marking of the semester work.
9. The aim of the course: to get students acquainted with the structure of materials, the type of materials, their most important properties. The course deals also with the possibility of changing of the properties of materials through different techniques, and gives an introduction to destructive and non-destructive testing of materials.
10. Control of learning activities during semester: students should attend lectures and laboratories, solving the problems and doing measurements according to the laboratory sheets.
11. Marking method: students should perform the laboratory works giving laboratory reports and assignments to minimum 51%.

12. Other evaluation: -
13.-
14.-
15.-
16. -

17. Recommended literatures:

Materials Engineering, Lecture Notes
Properties and Selection of Metals, Metals Handbook vol. 1
Heat Treating, Metals Handbook vol. 4
Non-destructive inspection and quality control, Metals Handbook vol. 11
Detailled Syllabus
Lectures

Week 1: Introduction to mechanical testing: tensile testing of metals.
Week 2: Hardness testing of materials (Brinell, Vickers and Rockwell).
Week 3: Impact testing. Fatigue.
Week 4: Introduction to non-destructive testing. Ultrasonic testing. Radiographic inspection. Magnetic inspection. Liquid penetration.
Week 5: Iron – carbon alloy system. Equilibrium and non-equilibrium microstructure. Determination of phases and microstructures. 
Week 6: Microscopy.
Week 7: Structural steels.

Week: 8: Tool steels, steels for special applications.
Week 9: Cast irons. 
Week 10: Nonferrous metals. The effect of cold forming on mechanical properties of metals.
Week 11: Heat treatment technologies.

Week 12: Effect of heat treatment on steel properties.
Week 13: Ceramics. Production of ceramic materials, properties and field of application.
Week 14: Composite materials. Types of composite materials, design considerations, field of application.
Seminars/Laboratories
Week 1: Laboratory work: Tensile testing of metals.

Week 2: Laboratory work: Hardness testing
Week 3: Laboratory work: Charpy impact testing. Fatigue.
Week 4: Laboratory work: Non destructive testing.
Week 5: Iron – carbon alloy system. Equilibrium and non-equilibrium microstructures. Laboratory work: Microscopy.
Week 6: The influence of carbon and alloying elements on the mechanical properties of steels.
Week 7: Laboratory work: The influence of cold forming on mechanical properties of metals.
Week 8: Laboratory work: The influence of heat treatment on mechanical properties of steels.
Week 9: Selection of structural steels.

Week 10: Selection of tool steels.
Week 11: Selection of cast irons.

Week 12: Selection of non-ferrous metals and non-metals. Case studies.

Week 13: Selection of non-metals.
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Differences from the planned study material:
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