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	Course name:
	HEAT TREATMENT AND CASTING
	Course code :  0000

	Cycle level, year, semester
	Bachelor's degree
	3rd. academic year. / summer

	Course teacher:
		 Assist.prof. Edin Džiho

	Contact:
	Room:   O008                                      E-mail: edin.dziho@unmo.ba                                   Tel.:+38736571258

	Student workload in hours:
	Lectures weekly: 2 hours
	Excercises weekly: 2 hours
	Total: (30+30)

	Number of ECTS credits:
	5 ECTS

	Base qualification:
	-

	Course status:
	Mandatory

	Preconditions for Course:
	Materials, Material testing

	Limitations for Course:
	None

	ECTS explanation:
	60 h lectures 
25 seminar paper
40 selftaught

Total: 125h/25 = 5 ECTS

	Course goal:
	1. Goal of this course is to train students to get basics about processess during heating and cooling of materials.
2. Design of heat treatment process. 
3. Understanding of problems during heat treatmens.
4. Understanding bacics of casting processess:  Molding and core making processes;  low pressure and ferrous die casting; high pressure  molding; full mold process; continuous casting; squeeze and pressed casting; 


	Description of the general and speciffic competences (knowledge and skills) / learning outcomes:
	Graduate of  Heat treatment and casting  is expected to achieve material properties by different heat treatment processes. This course on Heat Treatment deals with understanding of principles and procedures for metals and alloys. Also, microstructure and property relations and achieving the desired properties by developing suitable structure by using proper heat treatment cycle.  The student attains the ability to evaluate and compare data on materials – alloys, as presented in handbooks in the form of tables or diagrams.  Through Casting graduate will introduce bascic casting processes. They will be able to chose aproppriate casting process to make specific product.  

	Course contents:
	1. Fundamental concepts in steel heat treatment.
2. Microstructural and property changes in Iron–Carbon alloys.   Relation between thermodynamics and Kinetics for phase transformation.
3. Isothermal Transformation Diagrams, Continuous-Cooling Transformation Diagrams.  Heat treatment time and temperature and  microstructure /property developed  
4. Cooling Media and Their Properties. Steel Heat Treatment – Annealing processess:  Stress-Relief Annealing;  Normalizing;  Soft Annealing;
5. Quenching and Quenching Technology;  Hardenability;  Jominy End-Quench Hardenability Test; Mechanical Properties of Ferrous and Nonferrous Alloys after Quenching;  
6. Stress-Relief Heat Treating and Tempering of Steels.  
7. Heat Treating of Alloyed Steels;   Hardening Capacity and Hardenability of Alloy Steel;  Tempering of Alloy Steels;  Heat Treatment of Special Category Steels.
8. Heat Treating of Cast Irons; Heat terating of Grey Iron;  Heat terating of ADI,  Heat terating of  Malleable iron
9. Heat Treatment of Nonferrous Alloys (Aluminum Alloys, Copper Alloys).
10. Heat Treatment with Gaseous Atmospheres:  Carburizing;  Nitriding and Nitrocarburizing; 
11. Distortion of Heat-Treated Components. Testing of heat treated materials,  Measurement of residual stresses
12. Introduction to Casting process. Molding (Pattern making, Core making, Gating system)
13. Casting ferrous alloys; Casting nonferrous alloys.
14. Die Casting, Centrifugal Casting, Continuous Casting, Squeeze Casting , ... 
15. Casting defects and inspection ans quality control. 

	Items of Assesment:
	Lectures and auditory excercises

	Other student obligations:
	-- 

	Items of Assesment:
	Two partial tests during semester (7th and 15th week). Final exam in 16th week.

Partial contribution to final score:
Attendance –                                             10%.
Partial tests –                        15%+15% = 30%
Seminar paper–                                         15 %
Final exam –                                               45%
   TOTAL 100%

	Base literature and references:
	1. W. Bolton: Engineering materials technology, Third edition, Butterworth Heinemann, Oxford, 1998
2. K. E. Theling: Steel and its heat treatment, Bofors Handbook, Butterwords, London, 1975
3. Handbook of Thermal Process Modeling of Steels, ed. C. H. Gür and J. Pan, 2009, CRC Press, Taylor & Francis Group 




