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Course Specification
1. Basic Information
	MDP 382
	Theory of Metal Cutting
	3 CH

	Prerequisites
	MDP 181 Manufacturing Technology (1)

	Number of weekly Contact Hours 

	Lecture
	Tutorial
	Laboratory

	2
	2
	1

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Basic concepts and definitions, Tool geometry (definitions, reference planes, geometry of single
point tools, twist drills and milling cutters), Tool materials (types and applications), Chip formation (types of chips, built up edge BUE, chip compression ratio, determination of shear angle and shear strain), Mechanics of metal cutting (merchant’s analysis, factors affecting cutting forces), Measurement of the cutting forces, Empirical cutting force relationships in conventional cutting (turning,  drilling  and  milling),  Heat  in metal cutting (heat  generation and dissipation, cutting temperature, measurement, distribution, relationships of cutting temperature), Tool failure (types and causes), Tool wear and its measurement, Tool life, Taylor’s relationship, Factors affecting tool life, Chatter in machining (causes, measurements, limiting width of cut, factors, affecting the limiting width of cut), Cutting fluids (functions, requirements, types and applications), Surface roughness (sources, parameters, factors affecting surface roughness, theoretical relationship), Machining economy (machining cost equation, optimum tool life, optimum machining variables), Machinability (definitions, criteria and indices).

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	3

	Manufacturing Engineering Program
	3

	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 metal cutting phenomena.
· Control metal cutting phenomena.
· Select the most proper tool material & tool geometry and suitable machine tools
· Estimate cutting forces & motor power for different m/cg processes.
· Determine the optimum values of m/cg variables for max. Productivity & min. cost.


3. Program Competencies Served by Course
	C. Design and Production Engineering Competences
	

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


4. Learning Outcomes (LOs)
	Cognitive Domain

	1
	Recognizes terminologies and definitions related to metal cutting and tool materials properties and machine tool specifications and the proper selection of machining variables under different cutting conditions [Remembering]

	2
	Solves the machining  problems under different conditions. [Applying]

	3
	Relates the machining variables, machining quantities workpiece requirements  machining economy to evaluate the optimum cutting conditions. [Analyzing]

	Psychomotor Domain

	4
	Proceeds different machining tests on different tool and workpiece  materials combinations on different machine tools according to appropriate testing procedure and standards. [Set]

	Affective Domain

	5
	Discusses recommended presentation/readings request/in class discussion. [Responds to Phenomena]


5. Course LOs Mapping with Level of Competencies

	LOs
	Level of Competences

	
	C2

	Cognitive Domain
	

	1
	●

	2
	●

	3
	●

	Psychomotor Domain
	

	4
	●

	Affective Domain
	

	6
	●


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

	· Assignments (Solving problems/Presentation/In class discussion/ Related-To- Self Reading) - Online + Written
· Lab Activities
· Quizzes - Online + Written
· Written exams (midterm & final term) 
	· Pop quizzes
· In class discussion
· Reports


7. Teaching and Learning Methods
· Interactive Lectures; [Microsoft Teams platform] and sometimes face to face on campus
· Tutorials;  [ Mix of  Microsoft Teams platform & on campus]
· Practical lab activities; [on campus]
· Presentation & In class discussion [on campus]
· Lectures  notes were published to students via LMS and recorded via Microsoft Teams platform
8. List of References
· 
a. Course notes
-Developed by course instructors uploaded to LMS
b. Essential books (textbooks)
· David A. Stephenson & John S.Agapiou “ Metal Cutting Theory and Practice”, CRC Press (2016)                                                     
· Shaw, M. C. " Metal Cutting Principles " Oxford Press 1997
c. Web sites and c. Periodicals, … etc
9. Study Plan
	No
	Course Content
	Lecture
(hours)
	Tutorial
(hours)
	Lab


	1
	Basic concepts and definitions
	2
	3
	-

	2
	Cutting tool materials 
	3
	2
	2

	3
	Tool geometry
	2
	2
	2

	4
	Effective tool geometry
	1
	1
	-

	5
	Chip formation
	3
	1
	2

	6
	Mechanics of metal cutting
	3
	3
	2

	7
	Cutting forces, torque and power
	3
	3
	2

	8
	Mid Term
	
	
	

	9
	Cutting temperature & Cutting fluids 
	3
	2
	2

	10
	Tool failure 
	2
	2
	1

	11
	Tool life
	1
	1
	-

	12
	M/cg economy & product
	2
	3
	-

	13
	Optimum M/cg variables
	1
	3
	-

	14
	Machine tool chatter
	2
	-
	1

	15
	Surface roughness & machinability
	2
	2
	1

	
	Total
	30
	30
	15


	Week
	Title of Experiment
	Lab Hours

	2
	M/cg Variables & Machining time
	2

	3
	Selection of Tool materials and Tool Geometry
	3

	5
	Chip Formation And Chip compression Ratio (λc)
	2

	6
	Orthogonal Cutting Forces
	1

	7
	Conventional Cutting Forces
	2

	8
	Mid Term
	

	9
	Cutting temperature
	2

	11
	Tool Wear and Tool Life
	1

	13
	Machine tool chatter
	1

	14
	Surface Roughness
	1

	Total Hours
	15


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

	1
	Basic concepts and definitions
	●
	
	
	
	

	2
	Cutting tool materials 
	●
	●
	●
	
	●

	3
	Tool geometry
	●
	●
	
	●
	

	4
	Effective tool geometry
	●
	●
	
	●
	

	5
	Chip formation
	●
	●
	
	●
	

	6
	Mechanics of metal cutting
	●
	●
	
	●
	

	7
	Cutting forces, torque and power
	●
	●
	
	●
	

	8
	Cutting temperature & Cutting fluids 
	●
	●
	
	●
	

	9
	Tool failure 
	●
	●
	●
	●
	●

	10
	Tool life
	●
	●
	
	●
	

	11
	M/cg economy & product
	●
	●
	
	●
	

	12
	Optimum M/cg variables
	●
	●
	
	●
	

	13
	Machine tool chatter
	●
	
	
	●
	

	14
	Surface roughness & machinability
	●
	●
	
	●
	


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

	Assignments (Solving problems/Presentation/In class …...
	●
	●
	
	
	●

	Lab Activities
	●
	
	
	●
	

	Quizzes (2-4)
	
	●
	
	
	

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


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

	Lectures
	●
	
	●
	
	

	Tutorial
	●
	●
	●
	
	●

	Practical Experiments
	●
	
	
	●
	

	Presentation & In class discussion
	
	
	
	
	●



Instructors:	Prof. Dr. Mohamed Abdel Salam Ali   (+201001907308)
E-mail: mohamed.abdelsalam@eng.asu.edu.eg
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