


	UNIVERSITY "DŽEMAL BIJEDIĆ" IN MOSTAR
FACULTY OF MECHANICAL ENGINEERING


	Name of subject:
	REENGINEERING AND RAPID PROTOTYPING 
	Subject code: 0000

	Cycle level, year of study, semester
	II cycle
	Year of study 1.  / 2nd semester

	Course leader:
	Prof. Dr. Dear Tiro

	Contact details:
	Consultation: Thursdays at 10 am number of cabinets: O007     
E-mail: dragi.tiro@unmo.ba Tel.: 

	Total case hours:
	Hours of teaching per week: 2
	Hours of exercise per week: 2
	Total hours (P+V) 30 + 30

	ECTS credit value:
	6 ECTS

	Parent qualification:
	Industrial informatics

	Subject status:
	Compulsory in Computer Engineering 

	Pedigrees for passing the subject:
	

	Subject access restrictions:
	-

	Justification of the point value:
	Total load for the subject in the semester:
Teaching: 60 h /25 = 2,4 ECTSIndependent work: 60 h/25 = 2,4 ECTS
Programming task: 30 h/25 = 1,2 ECTS
TOTAL 150 h / 25 h = 6 ECTS

	Course objectives:
	· Acquire basic knowledge in digitization of 3D objects, mechanical parts 
· Introduce students to additive technologies (3D printing technologies)
· Equip students for the process of reversible engineering and prototyping 

	Description of general and specific competencies (knowledge and skills) /learning outcome:
	Upon successful completion of this course, students will be able to:
· Perform 3D scanning of simpler machine parts 
· Describe the process of reversible engineering
· Print on a 3D printer parts of a simpler geometric shape
· Re-engineer an assembly consisting of a smaller number of parts

	Subject content:

	1. Introduction to the subject – the concept of reengineering and prototyping, 3D scanning and 3D printing
2. Reversible engineering,  Interpretations of the concept of reversible engineering, Role and importance of reversible engineering in integrated design and production 
3. Reversible engineering methodology, 3D-digitization, 3D-digitization methods, Contact methods 3D-digitization, Contactless methods 3D-digitization 
4. Pre-processing of 3D-digitization results, Data-point filtering in the result of 3D digitization, Methods for eliminating impulse noise, Volumefiltration method, Angle method, Line filtration method, Noise filtering method over control limits (statistical evaluations), Methods for aligning data-points, Medium value method, Median method 
5. Digitization of three-dimensional model, Obtaining 3D models from cloud points, 3D models, Data formats for 3D models
6. Prototype types, Physical prototype and traditional physical prototype production methods, Unconventional prototype production methods, Virtual prototype
9. Additive technologies - QUICK FABRICATION PROCESSES, DATA FORMATS OF THE FAST-WORKMANSHIP SYSTEM, THREE-DIMENSIONAL PRINTING (3DP) 
10. Stereolithography Apparatus – SLA, process, device parts, advantages and disadvantages of this technology, Selective Laser Sintering – SLS) 
11. Laminated Object Manufacturing – LOM, process, parts of the device, advantages and disadvantages of this technology 
12. Solid Ground Curing – SGC, process, parts of the device, advantages and disadvantages of this technology 
13. Fused Deposition Modeling – FDM, process, device parts, advantages and disadvantages of this technology
14. Z-Corp 3D printing process, Z Corp products, materials and 3D printers, advantages and disadvantages of this process, Z-Cast fast casting technology
15. RAPID TOOLING, Direct production of soft molds, Direct production of hard molds, Indirect production of soft molds, Indirect production of hard molds, Precision casting.

	Forms of teaching/learning methods:
	lectures, auditory exercises, laboratory exercises

	Other student obligations (if anticipated):
	seminar paper (program task)

	Method of knowledge testing/ method of passing the exam and % of the weight factor of the knowledge test:
	1. Attendance and participation in classes – weight factor 10%
- Presence 5%
- Participation in teaching 5%
2. 	Two colloquia (periodic knowledge tests - theory) – Weight factor 30%
	- The first colloquium 15%
	- Second colloquium 15%
3. 	Seminar paper (case study) – Weight factor 30%
- Accuracy of the made seminar paper 20%
- Level of demonstrated understanding and independence 10%
  4. Final paper 30%

	List of basic literature and 
Internet web references:
	1. Tiro D, Fajić A, "Three-dimensional printing and other quick production procedures (SLA, SGC, LOM, FDM, SLS, CAM, fast toolmaking and fast production)", Faculty of Mechanical Engineering Mostar, 2008, ISBN 978-9968-604-33-1;
2. Chee Kai Chua, Kah Fai Leong, Chu Sing Lim, "Rapid Prototyping Principles and Applications", ISBN: 978-981-277-897-0, World Scientific Publishing, 2010.
Added literature: Journal: Advances in Production Engineering & Management (APEM), University of Maribor, Slovenia

	Method of monitoring the quality and success of the course performance:
	An anonymous survey among students on the success of classes.
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