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Semester : II
Subject Name:-  Vibration Analysis
Subject Code:  ME40106


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Gyroscope                          (8 Hrs)
Principles of gyroscopic action, precession, gyroscopic couple, effect of gyroscopic couple on ships, aero plane and vehicles
	Lecture 
	Black board
	Home assignment :Derivations, Numericals 
	Assignments,
Test-I: (Concepts , theory, numericals)
End Sem

	Test I out of 30 marks, to be converted to _10_ mark

	II
	Balancing:                              (8 Hrs)
Balancing of rotating masses in one and several planes, balancing of reciprocating masses in single and multi cylinder engines—inline, radial and Vee type. Primary and secondary balancing analysis. Concept of direct and reverse cranks.
	Lecture 
	Black board 
	Home assignment : Numericals 
	Assignments,
Test-II

End Sem

	Test II out of 20 marks, to be converted to 20 marks 



	III


	Free Vibration (1 DOF system)                                            (8 Hrs)
Introduction to vibration, Free vibration analysis of single degree of freedom system under undamped condtion, Free vibration analysis of single degree of freedom system under damped condtion (dry friction damping and viscous damping).

	Lecture
	Black board
	Home assignment :Derivations, Numericals
	Assignments,
Test-II

End Sem

	

	
	
	
	
	
	
	

	IV
	Forced Vibration (1 DOF system) and Free Vibration (2 DOF system) 

(8 Hrs)
Forced Vibration: (1 DOF system) 
Single degree of freedom system, rectilinear and torsional forced vibrations , harmonic excitation, excitation due to reciprocating and rotating unbalance, magnification factor, resonance, phase angle, base excitation, force and motion transmissibility, vibration  isolation.
Free Vibration (2 DOF system)
Introduction, Formulation of equations, elastic and inertial couplings, stiffness and mass

matrix, characteristics matrix and determinant, natural frequencies and mode shapes,

orthogonality of mode shapes, principal coordinates, two rotor system.                              
	Lecture
	Black board 
	Home assignment :Derivations, Numericals
	Assignments,
End Sem

	

	V
	Vibration Measurements and Whirling of Shafts                 (8 Hrs)
Vibration Measurements:
Measurement of displacement, velocity, acceleration, frequency and damping. Different types of pick-ups, exciters, vibration meter, periodic motion and Fourier

analysis, FFT Spectrum Analyzer, Introduction to vibration monitoring of machines.

Whirling of Shafts:  whirling of shafts carrying single rotor
	Lecture
	Black board
PPT

 
	Home assignment :Derivations
	Assignments,
End Sem

	


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)
Text Books:

1.  “Theory of Machines” , Ghosh G., Mallik A. K., East-West Press.
2.   “Theory of Vibrations with Applications”, W.T. Thomson and M.D. Dahleh, Pearson Education.

Reference Books :

1.
“Elements of Mechanical Vibrations”, Meirovitch, Tata McGraw Hill

2.
“Mechanical Vibrations”, Rao S. S., Addison Wiley Publishing Co, World Student

Series.

3.        “Mechanical Vibrations”, Grover G. K., Nem Chand and Bros
Course Outcomes: Students will be able to
1. Solve the balancing problems related to rotor system, multi-cylinder in-line engine and radial engine 

2. Calculate the gyroscopic couple value and predict its effect related to planes, ships and automobiles. 

3. Develop and solve the mathematical model of one / two degrees of freedom system to calculate natural frequency/s. 

4. Perform the analysis of vibratory system under free and forced vibration conditions 

5. Select the instruments for a vibration measurement and analyze the measured data. 
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