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Course Specification
1. Basic Information
	MDP311
	Mechanical Vibrations 
	4 CH

	Prerequisites
	Rigid Body Dynamics

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	2
	1

	Required SWL
	175
	Equivalent ECTS
	7

	Course Content

	Introduction, Vibration of single degree of freedom systems (free, damped, forced), Vibration isolation, Vibration of two degree of freedom systems (free, forced), Vibration absorber, Torsional vibrations (free, forced), Equivalent torsional systems: Geared system, Crank system, Multi-degree-of-freedom systems, Continuous systems: bending of shafts, analytical solution, balancing of rotary mass, Whirling of shafts, Vibration measurements.

	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]
	1
	
	3

	Equivalent to other course in another university

	University
	

	Course code and title
	


2. Course Aims
The aim of this course is to introduce the fundamentals of mechanical vibrations to mechanical engineering students and provide them with opportunity of analyzing mechanical systems undergoing vibratory motions.


3. Program Competencies Served by Course.
A1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science and mathematics. 
A2. Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 
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, analyse 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. 
B4m. Adopt suitable national and international standards and codes to design, build, operate, inspect and maintain mechanical equipment and systems. 
4. Learning Outcomes - LOs
	Cognitive Domain

	1
	Quantify mechanical vibrations using appropriate physical quantities.

	2
	Apply the basics of Mechanical Vibrations in Mechanical Design.

	Psychomotor Domain

	3
	Measure the physical quantities of mechanical systems undergoing oscillatory motions and use experimental measurements to control vibrations. 

	Affective Domain

	4
	Beware of the problems resulting from mechanical vibrations and seek solutions. 



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

	
	A1
	A2
	A3
	B1m
	B4m

	Cognitive Domain

	[bookmark: _Hlk19380516]1
	
	
	
	
	

	2
	
	
	
	
	

	Psychomotor Domain

	3
	
	
	
	
	

	Affective Domain

	4
	
	
	
	
	


6. Assessment and Feedback Strategy
· Assignments	5%
· Lab reports	10%
· Quizzes		10%
· Midterm	15%
· Final		60%


7. Teaching and Learning Methods
· Online interactive Lectures
· Face to face lectures 
· Online interactive tutorials
· Face to face tutorials
8. List of References
8-1 Course notes
[bookmark: _GoBack]-Mohamed T. Hedaya, "Mechanical Vibration", 2008.
8-2 Essential books (text books)
-Singiresu S. Rao, "Mechanical Vibrations", Pearson, 2011.
-William T. Thomson, "Theory of Vibration with Applications", CRC Press, 1996.      
8-3- Recommended books
-Daniel J. Inman, "Engineering Vibration", Prentice Hall, 2001.
-Leonard Meirovitch, "Elements of Vibration Analysis", McGraw-Hill, 2008.

9. Study Plan
	No.
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Lab Hours

	1
	Introduction
	6
	4
	1

	2
	Free Vibration of Undamped Single Degree of Freedom Systems
	3
	2
	2

	3
	Free Vibration of Damped Single Degree of Freedom Systems
	6
	4
	4

	4
	Harmonically Excited Vibration of Single Degree of Freedom Systems
	9
	6
	4

	5
	Vibration of Undamped Two-Degree of Freedom Systems: Free vibrations
	9
	6
	2

	6
	Vibration of Undamped Multi-Degree of Freedom 
	3
	2
	

	7
	Free Lateral Vibration of Beams and Critical Speeds of Rotating Shafts: Beam vibrations
	3
	2
	2

	8
	Free Lateral Vibration of Beams and Critical Speeds of Rotating Shafts: Whirling of shafts
	3
	2
	

	9
	Balancing of Shafts
	3
	2
	

	Total Number of Hours
	45
	30
	15





	No
	Title of Experiment
	Laboratory
Hours

	1
	Vibration measurements systems
	1

	2
	Natural Frequency Measurement
	2

	3
	Free-damped vibrations
	4

	4
	Forced vibrations
	2

	5
	Transmissibility
	2

	6
	Two degree of freedom systems
	2

	7
	Beam vibrations
	2

	Total Number of Hours
	15


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

	1
	Introduction
	
	
	
	

	2
	Free Vibration of Undamped Single Degree of Freedom Systems
	
	
	
	

	3
	Free Vibration of Damped Single Degree of Freedom Systems
	
	
	
	

	4
	Harmonically Excited Vibration of Single Degree of Freedom Systems
	
	
	
	

	5
	Vibration of Undamped Two-Degree of Freedom Systems: Free vibrations
	
	
	
	

	6
	Vibration of Undamped Multi-Degree of Freedom 
	
	
	
	

	7
	Free Lateral Vibration of Beams and Critical Speeds of Rotating Shafts: Beam vibrations
	
	
	
	

	8
	Free Lateral Vibration of Beams and Critical Speeds of Rotating Shafts: Whirling of shafts
	
	
	
	

	9
	Balancing of Shafts
	
	
	
	



11. Assessment and Feedback Strategies / LOs Matrix
	Assessment
	1
	2
	3
	4

	Assignments 
	
	
	
	

	Lab reports
	
	
	
	

	Quizzes
	
	
	
	

	Mid-Term Exam
	
	
	
	

	Final Exam
	
	
	
	



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

	Lectures
	
	
	
	

	Tutorials
	
	
	
	

	Labs
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