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B.Tech. I-Semester Supplementary Examinations, November-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 free vibrations and forced vibrations with neat sketches.

b)
The spring of a valve mechanism has its wire diameter 2 mm, mean coil diameter 20 mm.  The number of coils is 7.  Assuming the material to be steel, determine the natural frequency of the spring above.  If the maximum speed of the engine is 3000 rpm, determine the engine order frequency which is nearest to the spring natural frequency.  Assume G = 75 ( 109 Pa.

2.a)
Establish an expression for the natural frequency of free vibrations for a simply supported beam carrying a number of point loads by Energy method.

b)
An automobile can be modelled as a mass placed on four shock absorbers such that each spring is equally loaded.  Determine stiffness and damping constant of each shock absorber so that the natural frequency is 1.5 Hz and the system is critically damped.  The mass of the vehicle is 1500 kg.

3.a)
Define magnification factor and deduce an expression for the magnification factor.

b)
A vibrometer has a natural frequency of 5 Hz and a damping ratio ( = 0.4.  Determine the lowest frequency at which the measured amplitude has an accuracy of 2 percent.

4.
Figure shown below is a turbogenerator set with a reduction gear.  The mass moment of inertia of the turbine and the generator rotors are 2700 kg.m2 and 4000 kg.m2 respectively, and that of the pinion and the gear are 55 kg.m2 and 2000 kg.m2 respectively.  The speed reduction from the turbine to the generator is 2.5:1.  The shaft stiffness k1 and k2 are 1.4 MN m/rad and 3 MN m/rad respectively.  Determine the one and two node natural frequencies.
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5.
Consider the triple storey building shown below.  Mass of each floor is m and the shear stiffness of all columns in between two floors is k. Take                              m1 = m2 = m3 = 100 tonnes and k1 = k2 = k3 = 120 MN/m.  Write equations of motions for this system, determine natural frequencies and mode shapes.


6.
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 is attached to the moving member of the shaker and the measured natural frequency is 9.3 Hz.  Determine the true natural frequency of the structure using Dunkerley’s method.

7.
Figure shown below is an IC engine driving a generator.  Mass moment of inertia of the engine cylinders is IE = 0.7 kg.m2 and that of the generator rotor is Ig = 3.5 kg.m2.  The flywheel inertia is large and therefore it is assumed to be fixed.  The shaft stiffness are k1 = 15 KN m/rad and k2 = 25 KN m/rad.  Determine the lowest tortional natural frequency of the system following Rayleigh’s method.  Determine the relevant static angular deflection by applying a torque, T1 ( IE at the engine and a torque, T2 ( Ig at the generator.
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8.
Write short notes on any THREE of the following:


(a) Types of damping


(b) Transmissibility


(c) Matrix iteration method


(d) Four degree of freedom system.

- - -
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