	„DŽEMAL BIJEDIĆ“ UNIVERSITY OF MOSTAR
FACULTY OF MECHANICAL ENGINEERING 

	Course name:
	MATERIAL JOINING TECHNOLOGIES
	Course code :  0000

	Cycle level, year, semester
	Bachelor's degree
	2nd. 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: 3 hours
	Excercises weekly: 3 hours
	Total: (45+45)

	Number of ECTS credits:
	6 ECTS

	Base qualification:
	Bachelor's degree

	Course status:
	Mandatory

	Preconditions for Course:
	Materials, Material testing

	Limitations for Course:
	None

	ECTS explanation:
	90 h lectures 
20 seminar paper
40 selftaught

Total: 155h/25 = 6 ECTS

	Course goal:
	Graduates will be introduced in basic knowledge in material joining technologies, through basic welding processes as well as brazing, soldering and adhesive bonding. They will be introduced in welding procedure specifications of different steels and cast irons, and methods of control and testing welded joints.

	Description of the general and speciffic competences (knowledge and skills) / learning outcomes:
	Students will acquire basic knowledge about material joining technologies. They will learn the welding processes with all their specificities, as well as the equipment for welding. For a specific material and technical requirements, they will be able to choose to appropriate the thermal cutting process. They will be introduced in specifics of welding conventional materials, including all the elements necessary for the development of welding procedure specification. Upon successful completion of this course, students will be able to:
- master the basics of welding, soldering and adhesive bonding techniques.
- recognize and differentiate the technological procedures of welding of different materials.
- use the technical documentation, they will be able to design welding procedure specification of mechanical elements made of steel materials;

	Course contents:
	1. General introduction into the welding technology;  Basic definitions of welding processes; Vocabulary definitions. 
2. Welding processes and equipment
3. Heat sources for welding; Oxy-acetylene welding and related processes;  Oxy-fuel flame cutting.
4. The arc;  Arc Voltage characteristic-curve;  Arc-characteristics of manual metal arc welding,  Arc with non-consumable electrode; 
5. Manual Metal Arc Welding: Stick electrodes for manual metal arc welding;  Cutting/chip-out electrodes, Carbon arc electrodes (usually copper plated with arc-air process);  Power sources for arc welding
6. MIG/MAG welding.  Construction of GMAW welding equipment.  Wire electrode polarity, forces in the arc and metal transfer modes (arc types);  TIG welding.
7. Submerged arc welding; Construction of a SAW welding equipment; Process variants;  Applications of submerged arc welding;   Plasma process: Principle of plasma welding, Process variants: Micro-plasma welding;   Plasma MIG welding; Plasma-hot-wire surfacing;  Plasma cutting:   Direct plasma cutting;  Indirect plasma cutting.
8. Resistance welding: Resistance spot welding;  Seam welding;   Projection welding;  Butt welding;  Electroslag welding.
9. Special welding processes:  Electron  welding;  Laser welding;  Aluminothermic welding;  Friction welding;  Explosion welding. 
10. Behaviour of structural steels in fusion welding ;  Heat treatment of base materials and welded joints; Preheating
11. Welding technology of Structural (unalloyed) steels;   Welding technology of  Fine-grain structural steels;  
12. Welding technology of  high strength steels;  Welding technology of Creep and creep resistant steels ;   Welding technology of Stainless and heat resistant steels.   Welding technology of Cast irons.
13. Crack appearances in fusion welded joints;   Non-destructive  testing of materials and welded joints; Destructive testing of materials and welded joints.
14. Brazing and soldering;  Classification and selection of soldering processes;  Solders and welding consumables;    Base metals that can be soldered; 
15. Adhesive bonding:  Adhesion and  Cohesion;  wetting;   classification of adhesives;  Surface treatment; Strength of bonded joints

	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. William A. Bowditch, Kevin E. Bowditch, Mark A. Bowditch:   Welding Technology Fundamentals, Fourth edition,  Goodheart-Willcox, 2009
2. 4.	Welding Handbook,  Seventh Edition, Volume 4 Metals and Their Weldability, AWS, 1982.
3. Walter Brockmann, ‎Paul Ludwig Geiß, ‎Jürgen Klingen:  Adhesive Bonding: Materials, Applications and Technology , 2009,Wiley-Vch. 





