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Course Specification
1. Basic Information
	MDP212
	Mechanics of Machines 
	4 CH

	Prerequisites
	Engineering Drawing

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	3
	1

	Required SWL
	150
	Equivalent ECTS
	6

	Course Content

	According to Bylaw 2018:
Mechanisms: Definitions, open-chain systems, closed-chain systems constraints, degrees of freedom, reference frames, inversions of four linkage (lower pair) mechanisms, slotted lever mechanism, steering mechanisms, inversions of mechanisms, Hook’s joint, and synthesis of mechanisms. 
Kinematics: Kinematics of rigid bodies, position analysis, velocity analysis, acceleration analysis, rotation representations, Euler angles, rotation matrix, homogeneous transformation matrix, direct and inverse kinematics. 
Dynamics: Equilibrium of machines, D’Alembert’s principle, force analysis, power analysis, Friction and inertia-effects, center of percussion, flywheel design. 
Kinetics of single degree of freedom mechanisms: Free body diagrams, Static equilibrium, Equation of motion. 
Cams: Types of cams, types of followers, kinematics and kinetics of cam. 
Gears: Concept of gear motion transmission, gear geometry and gear trains. 

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program
	3

	Mechanical Power Engineering Program
	3

	Automotive Engineering Program
	3

	Mechatronics Engineering Program
	3

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	25%
	15%
	0%
	60%

	Exam Duration [Hours]
	2
	
	3

	Equivalent to other course in another university




2. Course Aims
This course aims are to provide students with deep knowledge of the fundamental principles, design and operation of mechanical machines and mechanisms and understanding of the basic mechanisms used in machines and their performance. Also, to provide the ability to design simple common mechanisms and to perform kinematic and dynamic analysis of any mechanism.
3. Program Competencies Served by Course.
A1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science and mathematics. 
A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with consideration for global, cultural, social, economic, environmental, ethical and other aspects as appropriate to the discipline and within the principles and contexts of sustainable design and development. 
B1m. Model, analyze and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations. 
B2m. Carry out designs of mechanical systems and machine elements using appropriate 	materials both traditional means and computer-aided tools and software contemporary to the mechanical engineering field.
4. Learning Outcomes (LOs)
	Cognitive Domain

	1
	Recognize the fundamental concepts of: "Kinematic chain"," link, joints, open kinematics chain, closed kinematics chain

	2
	Recognize the functions and inversions of the frequently used mechanisms, (slider crank, double slider, four-bar, etc.).

	Psychomotor Domain

	3
	Design simple mechanisms, Cam, flywheel and gear units.

	4
	[bookmark: _GoBack]Practice using some software to describe kinematic and kinetics of mechanisms to examine the design performance.

	Affective Domain

	5
	Evaluate the mechanism performance and design based on kinematic and kinetic analysis 


.

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

	
	A1
	A3
	B1m
	B2m

	Cognitive Domain

	1
	
	
	
	

	2
	
	
	
	

	Psychomotor Domain

	3
	
	
	
	

	4
	
	
	
	

	Affective Domain

	5
	
	
	
	




6. Assessment and Feedback Strategy
· Assignments.
· Quizzes.
· Oral examination for lab activities.
· Midterm
· Final exam).
· Lab reports.
7. Teaching and Learning Methods
· Online interactive Lectures
· Face to face lectures 
· Online interactive tutorials
· Face to face tutorials
· Laboratory
· Case study
8. List of References
Essential books (textbooks)
1. Rattan, S. S., 2014. Theory of Machines. 4 ed. s.l.: McGraw-Hill Education (India) Private.
2. Norton, R. L., 2012. Design of Machinery: An Introduction to the Synthesis and Analysis of Mechanisms and Machines. 5 ed. s.l.: McGraw-Hill Higher Education.
Recommended books
1. R. S. Khurmi, J. K. G., 2005. Theory of Machines. 14 ed. s.l.: S Chand & Co Ltd.
2. Rao, J. S., 2007. The Theory of Machines Through Solved Problems. s.l.: New Age International.
3. John Joseph Uicker, A. P. (2003). Theory of Machines and Mechanisms. Oxford University Press.
4. M.Z. Kolovsky, A. E. Y. S. A. S., 2012. Advanced Theory of Mechanisms and Machines. s.l.: Springer Science & Business Media. (https://www.ekb.eg)

9. Study Plan
	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours

	1
	Introduction, definition, and Basics of mechanisms, Degrees of freedom, Types of mechanisms
	3
	3

	2
	Inversions of reciprocating engine, Inversions of double slider mechanism
	3
	3

	3
	Motor vehicle steering mechanism, Hook's joint.
	3
	3

	4
	Synthesis of mechanisms
	3
	3

	5
	Position analysis
	3
	3

	6
	Velocity analysis
	3
	3

	7
	Acceleration analysis
	3
	3

	8,9
	Force analysis
	6
	6

	10
	Flywheel
	3
	3

	11
	Cam analysis
	3
	3

	12
	Kinematic gear analysis
	3
	3

	13,14
	Representations, Euler angles, rotation matrix, homogeneous transformation matrix
	6
	6

	15
	Direct and inverse kinematics.
	3
	3

	Total Number of Hours
	45
	45





	No.
	Week
	Title of Experiment
	Laboratory
Hours

	1
	1-3
	Construction 
	3

	2
	4-5
	Position Analysis
	2

	3
	6-9
	Velocity and Acceleration Analysis
	4

	4
	10-13
	Force Analysis
	4

	5
	14-15
	Gear Dynamics Analysis
	2

	
	Total Number of Hours
	15



10. Course Content / LOs Matrix
	No.
	Course Content
	1
	2
	3
	4
	5

	1
	Introduction, definition, and Basics of mechanisms, Degrees of freedom, Types of mechanisms
	
	
	
	
	

	2
	Inversions of reciprocating engine, Inversions of double slider mechanism
	
	
	
	
	

	3
	Motor vehicle steering mechanism, Hook's joint.
	
	
	
	
	

	4
	Synthesis of mechanisms
	
	
	
	
	

	5
	Position analysis
	
	
	
	
	

	6
	Velocity analysis
	
	
	
	
	

	7
	Acceleration analysis
	
	
	
	
	

	8
	Force analysis
	
	
	
	
	

	9
	Flywheel
	
	
	
	
	

	10
	Cam analysis
	
	
	
	
	

	11
	Kinematic gear analysis
	
	
	
	
	

	12
	Representations, Euler angles, rotation matrix, homogeneous transformation matrix
	
	
	
	
	

	13
	Direct and inverse kinematics.
	
	
	
	
	


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

	Assignments
	
	
	
	
	

	Quizzes
	
	
	
	
	

	Oral examination for lab activities
	
	
	
	
	

	Midterm
	
	
	
	
	

	Final exam
	
	
	
	
	


12. Learning Method / LOs Matrix
	Learning Method
	1
	2
	3
	4
	5

	Lectures
	
	
	
	
	

	Tutorial
	
	
	
	
	

	Laboratory
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