402042  DYNAMICS OF MACHINERY (trial)
B.E. ( Mechanical , Mechanical-Sandwich )
Teaching Scheme:              



Examination Scheme:

Lecture   : 4 Hrs / Week




Paper:           :100 Marks

Practical : 2 Hrs / Week     



Term Work  : 25 Marks









Oral              : 50 Marks

UNIT 1
GYROSCOPE: Principles of gyroscopic action , precession  , gyroscopic couple, effect of gyroscopic couple on ships, aeroplane and vehicles etc.
UNIT 2
BALANCING: Balancing of rotating masses in one and several planes, balancing of reciprocating masses in single and multi cylinder engines—inclined, radial and Vee type. Primary and secondary balancing analysis. Concept of direct and reverse cranks. Static and dynamic balancing machines.
UNIT 3
FREE VIBRATION: Introduction to vibration ---  elements of a vibratory system, S.H.M., degrees of freedom and modeling of a system, Concept of linear and non-linear systems, equivalent spring, damper and inertia for linear and torsional systems.  
Single degree of freedom system --- Undamped free vibration, natural frequency, initial conditions, damped free vibrations , over damped , critically damped and under damped vibrations, logarithmic decrement , viscous damping and dry friction / Coulombs damping.

UNIT 4
FORCED DAMPED VIBRATION: 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. 
UNIT 5
TWO DEGREES OF FREEDOM SYSTEM FREE VIBRATIONS: 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 and three rotor system.

UNIT 6
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.
CRITICAL SPEED: whirling of horizontal and vertical shafts carrying single rotor. Damped and undamped systems.

Reference Books:
1. Beven T.  “ Theory of Machines “

2. Jagdishlal, .  “ Theory of Machines “

3. Shigley J. E. and Uicker J. J.   .  “ Theory of Machines and Mechanisms“ International Edition , McGraw Hill Inc.

4. Grover G. K. “Mechanical Vibrations “ , Nem Chand and Bros.

5. Rao S. S. “Mechanical Vibrations “ , Addison Wiley Publishing Co. , World Student Series.

6. Seto W. W. “Mechanical Vibrations “ Schaum Publishing Co. , New York.

7. Hannah and Stephans, “ Mechanics of Machines “ ,Edward Aronold Publication.

8. A. Gosh & Malik , “Theory of Mechanism and Machines” ,East – West Pvt Ltd.

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

Term Work
The Term Work shall consist of any “eight” of the following experiments:
1. Verification of principle of gyroscope and gyroscopic couple, magnitude.

2. Study of any two gyro controlled instruments.

3. To study the dynamic balancing machine and to balance a rotor. (e.g. rotor of electric motor , flywheel , fan etc. )

4. To determine the natural frequency of damped vibration of single degree freedom system and to find its damping coefficient.

5. To verify natural frequency of torsional vibration of two rotor system and position of node.
6. To determine critical speed of single rotor system.

7. To determine resonance frequency of transverse vibration of beam..

8. To determine the frequency response curve under different damping conditions for single degree freedom system of vibration.

9. To study shock absorbers and to plot transmissibility curve.

10.  Experiment on vibration measurement. 


Oral shall be based on the term work prescribed and presented in the form of a journal.

