Fundamentals of Materials Technology II. 
                                                                                                                    2017/2018     I. semester
Requirements for obtaining  a midterm mark
One has to obtain a midterm mark. The midterm mark is rated as the average of a written exam and two individual tasks as far as none of these are unsatisfactory. If either the written exam or any of the individual tasks are unsatisfactory then the practical mark is unsatisfactory. Those students who did not attend at least 70% of the practical training sessions or did not hand in their tasks within the prolonged term, will get a „forbade “note in their registration book.

It is possible to correct the unsatisfactory midterm mark once during the first two weeks of the exam session. Those students who got an unsatisfactory mark but both of their tasks are at least satisfactory can get a chance to get a signature replacement exam, which contains the curriculum of the whole term. This mark will be regarded as their midterm mark afterwards. In case that any of their individual task mark is unsatisfactory, they will have to present their corrected task during the task replacement.
	Individual tasks
	


I.task               



                 II. task
	1. Stainless steels
2. High-strength low-alloy (HSLA) steels
3. Dual-phase (DP) steels
4. Creep-resistant steels
5. Plain carbon steels
6. Weldable rolled steels
7. Steels for hot forming applications
8. Hardenable (quenched and tempered) steels
9. Nitridable steels
10. Steels for cold forming applications
11. High speed steels
12. Heat treatable aluminium alloys

	1. Heat treatment of component from martensitic stainless steel
2. Hardening of large forging  

3. Heat treatment of torsion spring
4. Heat treatment of rocket shell made from maraging steel
5. Heat treatment of roller-bearing steel
6. Annealing of cold-rolled sheet
7. Carburizing and heat treatment of automotive gear 

8. Nitriding of gear 
9. Heat treatment of piston pin
10. Heat treatment the tool made of high speed steel 

11. Heat treatment the tool made of hot formed steel
12. Heat treatment the deep-drawing tool of ledeburitic cold-work tool steel 



The content and structure of the task
I.task: Material group and its typical heat treatment technologies
1. Describe the characteristics of the material group!
a. The range of material group in chemical composition, in the semi-finished product's heat treatment state  and in the form of the semi-finished product. 
b. Semi-finished product tests and test specifications
c. The typical application area for each member of the group of substances or the heat treatment condition typical for use.
d. Finished product tests and test specifications.
e. The purpose of  heat treatment processes occurring during the use of the material group,  the purpose of the typical heat treatment processes (thermal / thermochemical cycles, structure and properties)
2. Choose a simple component that can be manufactured from this group of materials!

a. Schematic drawing of the part with the main dimensions and the production volume.
b. Specific material quality and the semi-finished product for component production, the parameters of the order
c. Tests to be made at the receipt of the semi-finished product
d. The steps by step technologies from the semi-finished product to the finished product during the production of parts
e. Details of the heat treatment steps of the technology
· Thermal or thermochemical cycles (T-t diagrams), 

· Testing for the success of heat treatment

· Required equipment and auxiliary materials
3. Literature
II. task: Develop  a heat treatment technology for a component
1. Description of the product 
a. drawing with dimensions 

b. selection of the material, chemical composition
c. function – heat treatment condition – microstructure
2. Function of the heat treatment 
a. conditions before heat treatment, characteristic properties
b. conditions after heat treatment, properties to be achieved
3. Determination of heat treatment parameters  
a. sources of information used (charts, programs)

b. depiction of  the T-t diagram
4. Description of heat treatment equipment and auxiliary materials
a. temperature control
b. atmosphere control
c. cooling control
5. Literature 
Formal requirements
The task has to be prepared in a form of written test, being printed. The drawings can be hand-made, but even in this case they have to be attached or glued to the papers. The sheets of the written test have to be stapled together. The student’s name has to be put into the top right corner of the first page.
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