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Legends: L - Lecture; T - Tutorial/Teacher GUided Student Activity; P- Practical; C - Credit;
*Teacher Assessment shall be based following components: QuizJAssignmenti Project/Participation in
Class, given that no component shall exceed more than 20 marks.

CourseEducational Objectives (CEOs)
This course provides a fundamental understanding of (A) Vibration and noise in automobiles
(B) Design modifications to reduce the vibration and noise (C) Improve the life of components.

CourseOutcomes(COs)
After completion of this course the students are expected to be able to demonstrate following knowledge,
skills and attitudes

I. Understand free and forced vibrations of single degree freedom systems.

2. Analyze balancing problems in rotating and reciprocating machinery.

3. Understanding causes,source and types of vibrations in machineries.

4. Gaining knowledge in sources and measurement standard of noise.

5. Ability to design and develop vibrations and noise control systems.

Syllabus
Unit - I
Fundamental Aspects of Vibrations: Definition of Vibration, main causes, advantages and
disadvantages; engineering applications of vibration and noise; vector method of representing
harmonic motion; characteristics of vibration, harmonic analysis and beats phenomenon, work
done by harmonic forces on harmonic motion; periodic, non-harmonic functions- Fourier series
analysis; evaluation of coefficients of Fourier series; elements of vibratory system; lumped and
distributed parameter systems.
Un-damped Free Vibrations: Derivation of differential equation of motion: the energy method,
the method based on Newton's second law of motion, and Rayleigh's method. Solution of
differential equation of motion: Natural frequency of vibration. Systems involving angular
oscillations: compound pendulum.
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Unit - II
Damped Free Vibrations: Viscous damping: coefficient of damping; damping ratio; under
damped, over damped and critically damped systems; logarithmic decrement; frequency of
damped free vibration; Coulomb or dry friction damping; frequency, decay rate and comparison
of viscous and Coulomb damping; solid and structural damping; slip or interfacial damping.

Unit - III
Harmonically excited Vibration: One degreeof freedom, forced harmonic vibration vector
representation of forces; excitation due to rotating and reciprocating unbalance; vibration
Isolation, force and motion transmissibility; absolute and relative motion of mass (Seismic
Instruments ).
Whirling Motion and Critical Speed: Whirling motion and Critical speed: Definitions and
significance. Critical - speed of a vertical, light - flexible shaft with single rotor: with and
without damping .Critical speed of a shaft carrying multiple discs (without damping), Secondary
critical speed.

Unit-IV
Systems With Two Degrees of Freedom : Un-damped free vibration of 2 d.o.f and Principal
modes of vibration; torsion vibrations; Forced, Un-damped vibrations with harmonic excitation;
Coordinate coupling; Dynamic vibration absorber; torsion Vibration Absorber; Pendulum type of
dynamic vibration.

Unit-V
oise Measurement & Control: Noise and its causes,sound pressure I intensity I power level

and their inter-relation, Decibel scale, Loudness and equal loudness contours, Effect of machine I
processnoise onoperators,employees and local residents. Standards of noise level and exposure
limit, Methods of industrial noise control, Measurement of noise, Soundspectra and octave band
analysis. Background noise, weighted networks,

Reference Books:

1. "Mechanical VibrationsandNoiseEngineering", byAmbekarA.G; Publisher:PHI
2. "Elementof VibrationAnalysis", byMeirovitch LeonardPublisher: TMH
3. "Text bookof Mechanical Vibrations", byDukikipati RVSrinivasJ; PublisherPHI
4. "Mechanical Vibrations", byKelly SG andkudari SK; Publisher:SchaumSeries;TMH
5. "Theory of Vibration with Applications", by Thomson,WT publisher: CB.S Pub &

distributors

List of Experiments

1. To find out effect of load on natural frequency of vibrations of a lever pin supported at
one end c r~ing adjustable load on a vertical screwed bar and spring supported at some
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intermediate point (i) When the dead weight of rods is neglected and (ii) when their dead
weight is,taken into account

2. To find out frequency of damped free vibration and rate of decay of vibration-amplitude
in the system

3. To find out natural frequency and damped free frequency of a torsion pendulum and,
hence to find out coefficient of damping of the oil

4. To observe the phenomenon of' whirl' in a horizontal light shaft and to determine the
critical speedof the shaft

5. To observe the mode shapes of a spring-connected, double pendulum and hence to
demonstrate the phenomenon of beats.

6. To demonstrate the principle of tuned Un-damped Dynamic Vibration Absorber and to
determine the effect of mass-ratio (of main and auxiliary mass), on the spread of the
resulting Natural frequencies

7. To take measurements of sound Pressure Level (SPL) and to carry out octave band
analysis of a machine using Noise Level Meter

ilt

.•. i \...1'1 •

.. , -: •• III\.: l ,.1 .•..••.., •• :1••. 1. .. !)

JOin~
~I-,;iVaishnav Vidyapeeth Vishwavldo/alay~

Indore

(

Chairperson
Board of Stl.1'"1i ....<;

. . \, . 'V;'1\:-t"~
hri V(.1ishnav VICi'·-;:,,-

I







 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 


