Code No. 410355

IV-B.Tech I-Semester-Supplementary Examinations May 2003

MECHANICAL VIBRATIONS

(Common to Mechanical Engineering and Production Engineering and Mechanical Manufacturing)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

1. a)
Find the period of the function



x=3Sin3t + 5 Sin 4t

b)
An excitation of 20 Sin(10t-30o)N is applied to the mass of a mass-spring system with m=18kg and k=7kN/m.  (a) Find the motion x(t) of the mass for the initial conditions. x(10) = 
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x

(0) = 0 (b)  Repeat part  a if the doming in the system is c=200N.s/m.

2.
It is desired to measure the maximum acceleration of a machine part which vibrates violently with a frequency of 700Hz.  Accelerometer with negligible damping is attached to it and the total travel of indicator is 8.2mm.  If the accelerometer has a mass of 0.5kg and spring rate 18kN/m, what are the maximum amplitude and maximum acceleration of the part?
3.
A variable speed machine has a diametrical clearance of 2mm between the stator and rotor.  The rotor mass is 37.5kg and has an unbalance of 0.03N-m.  The rotor is mounted on a steel shaft mid-way between the two bearings.  The operating speed of the machine varies from 500 to 6400 rpm. Specify the stiffness of the shaft so that the rotor is always clear off the stator at any operating speed within the range.

4.
Determine the natural frequencies and mode shapes of the system shown in Figure.
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Contd…2

Code No. 410355



.2.



Set No. OR
5.
A simply supported uniform beam of length l is loaded with weights at positions 0.25 l and 0.6 l.  Determine the flexibility influence coefficients for these positions.

6.
Let a two-shaft system be connected by a pair of gears.  Considering the inertial effect of the gears, determine the frequencies of the system.
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Fig.2

7.
State and prove Dankerley’s equation for multi-degree freedom systems.

8.
Write short notes on the following:


a)
Dynamic absorber


b)
Transmissibility


c)
Matric iteration Method.
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