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	Course Code 
	

	Course Title 
	Dynamics of Machines


Course Outcomes(CO):

After successful completion of the course, student will be able to-

1. make use of  dynamic force analysis of engine parts and analyze gyroscopic effect,

2. formulate the equations of motion for linear single D.O.F. free, damped and forced vibratory systems,

3. apply the concept of vibration isolation and absorber considering 2 D.O.F for mechanical systems,

4. estimate the unbalance for different rotating and reciprocating mechanical systems analytically, graphically and experimentally.

Syllabus








        Teaching hours: 45

	UNIT - I     
	Dynamic Force Analysis

Engine force analysis, dynamically equivalent systems, correction couple & T-Theta diagram.

Gyroscope

Motion of a gyroscope, regular precession, forced precession.
	08 hours

	
	

	UNIT - II     
	Mechanical Vibration- Undamped and Damped free vibration

Single degree of freedom systems, Longitudinal, Torsional and Transverse, damped and undamped, Methods of determining natural frequency and mode shapes of vibrations. 
	12 hours

	
	

	UNIT - III     
	Forced vibration of single degree of freedom systems

Forced vibration with harmonic and non-Harmonic excitations, vibration isolation and transmissibility. Vibration measuring instruments. Single degree of freedom systems, Longitudinal, Torsional and Transverse, damped and undamped forced vibrations frequency and mode shapes of vibrations.

Two and multi degree of freedom systems

Longitudinal vibrations. Isolators and absorbers, Critical speeds of shaft.
	13 hours

	
	

	UNIT - IV     
	Balancing

 Balancing of rotary and reciprocating masses, balancing of inline engines, balancing machines, field balancing, balancing of rigid and flexible rotors.  
	12 hours

	
	

	Self - Study
	The self-study contents will be declared at the commencement of semester. Around 10% of the questions will be asked from self-study contents. 



	Laboratory Work:
	Laboratory Work will be based on the above syllabus with minimum 10 experiments/exercises to be incorporated.

	
	

	Suggested Readings:

1. Shigley J.E., Theory of Machines and Mechanism, Oxford University Press

2. Ghosh Amitabh , Mallik A.K., Theory of Machines and Mechanism, Longman Publications.

3. Waldron Kenneth J. and Kinzel Gary L, Kinematics, Dynamics and Design of Machinery, John Wiley & Sons Australia Publications.

4. Norton R. L., Kinematics and Dynamics of Machinery, Tata McGraw Hill Education.  

5. Rao S. S., Mechanical Vibration, Prentice Hall.

6. Rattan S. S., Theory of Machines, Tata McGraw Hill Education.
L=Lecture T= Tutorial  P=Practical, C=Credit

	w.e.f. academic year 2019-20 and onwards



