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ENGINEERING DESIGN
CD 1651 — MECHANICAL VIBRATIONS
+ {Common to CAD/CAD Engineering Design)

(REGULATIONS 2007)

- Time : Three hours : Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
What are the major causes for vibrations?
Where will viscous damping occur?

Differentiate two degree of freedom system from single degree of freedom
system based on the motion due to vibrations. : :

State the important difference between Houdaille damper and Lanchester
damper.

Express the equation of an Eigen value problem with respect to any close
coupled system. -

How modal analysis is helpful in vibrations?

Distinguish between Continuous system and Discrete system.
List down any two systems governed by wave équaﬁdn.

What ié rﬁeant by vibration exciter?

A vibrometer indicates 2 % error in measurement and its natural frequency is
5 Hz. If the lowest frequency that can be measured is 40 Hz, find the value of
damping factor.
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PART B — (5 x 16 = 80 marks)

(i) A vibrating system is defined by the following parameters:
m = 3 kg; k = 100 kN/m; C = 3 N-sec/m
Determine (1) the damping factor, (2) the natural frequency of
damped vibration (3) Logarithmic decrement, (4) the ratio of two

successive amplitudes and (5) the number of cycles after which the
original amplitude is reduced to 20%. (12)

(i1) A vertical spring mass system has a mass of 0.5 kg and an initial
- deflection of 2 mm. Find the spring stiffness and the natural
frequency of the system. (4)

Or

A machine of mass 1000 kg is acted upon by an external force of 2450 N
at a frequency of 1500 rpm. To reduce the effects of vibration, isolator of
rubber having a static deflection of 2mm under the machine load and an
estimated damping € = 0.2 are used.

Determine:
(1)  the force transmitted to the foundation
(ii) the amplitude of vibration of machine

(iii) the phase lag.

Determine the natural frequenéies of the system as shown in Fig. 12. a,
if k1 =40 kN/m; k2 = 50 kN/m; k3 = 60 kN/m; m1 = 10 kg; m2 = 12 kg;
rl=01mandr2=0.11 m. '

Fig. 12. (a)

Or
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(b) Determine the two natural frequencies and mode shapes for the system

shown in Fig. 12.(b). The string is stretched with a large tension T.
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Fig. 12. (b)
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(a) A shaft of negligible weight 60mm diameter and 5 m long is simply

(b)

(a)

supported at the ends and carries four masses of 5 kg each at equal
distance over the length of the shaft. Determine the frequency of
vibration by Dunkerley’s method. Take E = 2 x 1011 N/m2.

Or

Three rail bogies as shown in Fig. 13.(b) are connected by two springs of
stiffness 40 x 105 N/m each. The mass of each bogey is 20,000 kg.
Determine the frequencies of vibration neglecting friction between the
wheels and rails. :

Fig. 13.(b)

A bar of uniform cross section having length 41’ is fixed at both ends. The
bar is subjected to longitudinal vibrations having a constant velocity Vo
at all points. Derive suitable mathematical expression of longitudinal
vibration in the bar.

Or
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[image: image4.jpg](b) A uniform string of length 7 and a large initial tension S, stretched
between two supports, 1s displaced laterally through a distance ao at the
centre as shown in Fig. 14.b., and is released at t = 0. Derive the equation
of motion for the string.

Fig. 14.(b)

(a) Write elaborately on vibration transducers and measurement devices. -

Or

(b) Describe about vibration test and its purpose? Explain the types of
vibration tests with suitable examples. :
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