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IV-B.Tech I-Semester Supplementary Examinations, May 2004

MECHANICAL VIBRATIONS

(Common to Mechanical Engineering and Production Engineering )

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain Newton’s Laws of motion.

b)
In an apparatus to determine the variation of controlling force F with radius r in the porter governor, equal forces are applied radially outwards to each ball by means of spring of stiffness K placed horizontally as shown in fig.  If the springs are tightened so that the governor is held in the configuration corresponding to a ball circle of radius r, determine the natural frequency of the system.
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Fig.

2.a)
Define the following terms:

(i)
Logarithmic decrement
(ii)
Critically damped system.

b)
Analysis of the oscillographic record of a rap test on a machine mounted on isolators reveals that the rate of decay of amplitude in 2 percent per cycle when the amplitude is 1 cm and 3 percent per cycle when the amplitude is 0.5 cm.  Assume that both the coulomb as well as the viscous damping are present in the system.  Determine magnitude of damping ratio.
3.
A 55 kg compressor rotor in mounted on a shaft of stiffness 1.4x107 N/m.  Determine the critical speed of the rotor assuming the bearings to be rigid.  If the rotor has an eccentricity of 1000 micron and its operating speed is 6000 rpm, determine the unbalanced response.  The damping in the system can be assumed to be 0.05.  If the compressor is started from rest, what will be the maximum whirl amplitude of the rotor before it reaches its full operational speed?
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4.a)
Discuss about transmissibility and vibration isolation.

b)
A rotating machine of mass 650 kg, operating at a constant speed of 1500 rpm, has an unbalance of 0.12 kgm.  If the damping in the isolators is given by damping ratio of 0.08, determine the stiffness of the isolation so that the transmissibility at the operating speed is less than or equal to 0.15.  Also determine the magnitude of force transmitted.

5. Figure given below shows schematically an instrument packaged in a container with proper cushioning.  The container is represented by mass m1 and the packaged instrument by mass m2.  The spring k2 represents the stiffness of the cushion.
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Fig.

6.
Determine natural frequencies and corresponding mode shapes of the four rotor system shows in figure given below.
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                    Fig.

7.
In order to determine the natural frequency of structure, it is excited by an electrodynamic shaker and a sweep test is carried out.  The mass of the moving member of the exciter is 13.5 kg and the natural frequency of the system is found to be 10.2 Hz.  An additional mass of 10 kg in attached to the moving member of the shaker and measured natural frequency is 9.3 Hz.  Determine the true natural frequency of the structure using Dunkerlye’s method.
8.
Write short notes on the following:


(a)
Matrix method

(b)
Vibrometer
(c)
Coulomb damping.
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