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Course Specifications
1. Basic Information
	MDP 481
	Design of Cutting Tools and Production Facilities
	3 CH

	Prerequisites
	MDP 382 Theory of Metal Cutting

	Number of weekly Contact Hours 

	Lecture
	Tutorial
	Laboratory

	2
	2
	0

	Required SWL
	100
	Equivalent ECTS
	4

	Course Content

	Jigs and Fixture: Advantages of jigs and fixtures, Principles of location, Types of locators, over-determined location, principles of clamping, types of clamping, calculations of clamping forces, Design of drilling jigs, indexing jigs, milling fixtures, indexing table, single and multiple pieces’ fixtures, turning fixtures, welding fixture, and assembly fixture, Manufacturing of jigs and fixture, Economy of jigs and fixtures. 
Cutting tools: Modern cutting tool materials, Design and manufacturing of turning form tools, form relieved milling cutters, drilling tools and broaching tools.


	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	4

	
	

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	35%
	25%
	0%
	40%

	Exam Duration [Hours]
	3
	
	

	Equivalent to other course in another university

	University
	N/A 

	Course code and title
	N/A


2. Course Aims
By the end of the course the students will be able to:
· Understand the functions and the importance of jigs and fixtures and the needs of them in manufacturing processes. 
· Recognized the different types of jigs and fixtures.
· Design jigs and fixture for various manufacturing processes.
· Recognized the different types of commercial and general purpose cutting tools.
· Define the specifications of tools for a specific cutting operation.
· Design cutting tools for special cutting operations.



3. Program Competencies Served by Course
	B3m. Select conventional mechanical equipment according to the required performance.

	B4m. Adopt suitable national and international standards and codes to: design, build, operate, inspect and maintain mechanical equipment and systems.

	C2. Design  systems,  machines,  tools,  and  products  implementing  proper  standards  and developing the necessary calculations, construction and working drawings

	C4. Select materials suitable for specific application.


4. Learning Outcomes (LOs)
	Cognitive Domain

	1
	Identify the economical and technological needs of jigs and fixtures as well as form tools and broaching tools for a specific manufacturing process

	2
	Design  the different types of jigs and fixtures for specific manufacturing processes. 

	3
	Identify the specifications of cutting tools for specific metal cutting processes

	4
	Design turning form tools, shaping form tool, form relieved milling tools and broaching tools for specific metal cutting processes. 

	psychomotor Domain

	5
	Preparing construction and detail drawings of jigs and fixtures as well as cutting tools

	Affective Domain

	
	


5. Course LOs Mapping with Level of Competencies
	LOs
	Level of Competences 

	
	
	
	
	B3m
	B4m
	C2
	C4

	Cognitive Domain
	
	
	

	1
	
	
	
	●
	
	
	●

	2
	
	
	
	
	●
	●
	

	3
	
	
	
	●
	
	
	●

	4
	
	
	
	
	●
	●
	

	Psychomotor Domain
	
	
	

	5
	
	
	
	
	●
	
	



6. Assessment and Feedback Strategy
	Summative Assessment Methods
	Formative Assessment Methods

	· Assignments (Solving problems) (in class + Online), (Written and oral).
· Quizzes 
· Written exams (midterm & final term) 
	· In class discussion
· Reports


7. Teaching and Learning Methods
· Interactive Lectures; [Microsoft Teams platform]and  face to face on campus ( blended learning)
· Tutorials;  [Online through Microsoft Teams platform &face to face on campus]
8. List of References
· 
a. Course notes
-Developed by course instructors uploaded to LMS
b. Essential books (textbooks)
· 1- "An Introduction to Jig and Tool Design", M. H. A. Kempster, ELBS, 1974.
· 2- "Principles of Jig and Tool Design", M.. H. A. Kempster, The English University Press LTD,1968
· 3- Fundamentals of tool design", SME, USA, 2010
· Design of Jigs, Fixtures and Press Tools, K.Venkataraman, 2nd. Edition, Springer, 2022
a. Web sites and c. Periodicals, … etc
















9. Study Plan
	No
	Course Content
	Lecture
(hours)
	Tutorial
(hours)

	1
	Definition of jigs and fixtures and its importance  and types 
	1
	1

	2
	Principal of locations and types of locators
	3
	2

	3
	Principal of clamping
	3
	2

	4
	Design of Drilling jigs 
	4
	5

	5
	Design of Milling Fixtures
	4
	5

	6
	Turning tools (conventional and form tool)
	4
	5

	7
	Milling cutters  (conventional and form relieved cutters)
	4
	2

	
	Twist drill tools and reamers
	1
	2

	9
	Gear  cutters
	2
	2

	10
	Broaching tools
	4
	4

	
	Total
	30
	30


10. Course Content / LOs Matrix
	Topic
	Course Content
	1
	2
	3
	4
	5

	1
	Definition of jigs and fixtures and its importance  and types 
	●
	●
	
	
	

	2
	Principal of locations and types of locators
	
	●
	
	
	

	3
	Principal of clamping
	
	●
	
	
	

	4
	Design of Drilling jigs 
	
	●
	
	
	●

	5
	Design of Milling Fixtures
	
	●
	
	
	●

	6
	Turning tools (conventional and form tool)
	●
	
	●
	●
	●

	7
	Milling cutters  (conventional and form relieved cutters)
	●
	
	●
	●
	●

	8
	Twist drill tools and reamers
	
	
	●
	●
	

	9
	Gear  cutters
	
	
	●
	●
	

	10
	Broaching tools
	●
	
	●
	●
	●


11. Assessment & Feedback Strategies / LOs Matrix
	Assessment Methods
	1
	2
	3
	4
	5

	Assignments (Solving problems and case study/Presentation/In class …...
	
	●
	
	●
	●

	Reports
	●
	●
	●
	
	

	Quizzes
	
	●
	
	●
	●

	Written exams (Mid-Term & Final)
	
	●
	
	●
	●


12. Teaching & Learning Methods / LOs Matrix
	Learning Methods
	1
	2
	3
	4
	5

	Lectures
	●
	●
	
	●
	

	Tutorial
	
	●
	●
	●
	●




Coordinator: Dr. Moh. Adel Rizk. 	(+2010034342780  ( adel_riazk@eng,asu.edu.eg )
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