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PEME 5401
Seventh Semester Examination — 2012
MECHANICAL VIBRATION
Full Marks —-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

Whatiis the difference between a discrete and a continuous system ? s it
possible to solve any vibration problem as a discrete one ?

Define damping constant, damping ratio and Critical Damping.
What happens to the response of an undamped system at resonance ?
Define the term magnification factor.

Explain why a constant force on the vibrating mass has no effect on the
steady-state vibration ?

What is the function of a vibration isolator ?

How does the force transmitted to the base change as the speed of the
machine increase ?

Define these terms : Static coupling, Dynamic coupling.

State the natural frequencies of vibration (write the formula) from Euler
equation for Beams.

Is the stiffness matrix [k] always positive definite ?
A 453-kg mass attached to a light spring elongates it 7.87 mm. Determine

the natural frequency of the system. 3
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(Fig. 1)

Determine the natural frequency of the system shown in fig.-1. 74

Define Logarithmic decrement. 2
Itis observed that the vibration amplitude of a damped single—degree-of
freedom system falls by 50% percent after five complete cycles. Assume
that the system is viscous damped. Calculate the logarithmic decrement and

damping factor. 8
Prove that the energy dissipated is proportional to the square of the
amplitude of motion. - 3

A spring-mass-damper system is subjected to a harmonic force. The
amplitude is found to be 0.02 m at resonance and 0.01 m at a frequency
0.75 times the resonant frequency. Find the damping ratio of the system. 7
How do you determine the number of degree of freedom of a lumped-mass
system ? 2
In the case of Vibration of undamped two degree of freedom system, prove
that in the first mode the two masses move in the same phase with equal
amplitude and from the second mode the twc masses move out of phase
with equal amplitude. 8

Does spring mounting always reduce the vibration of the foundation of a

machine ? . 2
A 150 kg sewing machine operates at 1200 rpm and has a rotating
unbalance of 0.45 kg-m. What is the maximum stiffness of an undamped
isolator such that the force transmitted to the machine’s foundation is less
than 2000 N ? : 8

PEME 5401 ' 2 Contd.




image3.jpeg
7. Find the natural frequencies and modé shapes for the Torsional system shown in
figure -2 system. Given, J, = Jo J,=2J,andk, = k,=k,=k. 10

0,
(Fig.2)
8. (a) Whatisthe importance of vibration meausrements and write down some
vibartion measururing instuments. 3

(b) Derive the fundamental equation for the lateral vibration of Beams and
determine the natural frequency of a simply supported beam. 7
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