[image: image1.png]M.E./M.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

SECOND SEMESTER
cAD/CAM
CD 1651 — MECHA&ICAL VIBRATIONS
REGULATIONS 2007)

Time : Three hours i Maximum : 100 marks

Answer ALL questions.

PART A —(10x2=20 marks)

oo . . .
1. A 0.5 kg mass attached to a light spring elongates it
10mm. Detemyﬁ’;e the/natural frequency of the system.

2. Discuss the significance of Laplace transform formulation.

3. A semicircular homogeneous disk of radius r and mass m
is pivoted freely about its centre. Derive the equation of
motion for its oscillation.




[image: image2.png]4.

10.

Derive the equation of motion for the system sho
Fig. 1

AN
Fig. 1

Write down the
coordinates.

range’s equation for gener

List the significance of coordinate coupling.
[N )
Define vibrations of continuous media.
_
Write down the"equation for the natural frequenc
uniform rod if torsional oscillations with one enc
and the other end free.

The following data are given for a vibrating syster
viscous damping: mass = 200 kg, stiffness = 80N/m
damping coefficient = 800 N/m/s. Determin
logarithmic decrement.

List the features of FFT analyzer.
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PART B — (5 x 16 = 80 marks)

The front and top view of a thin plate 1 is sho
Fig. 2. The plate can rotate about the horiz
axis O. The spring of stiffness k keeps it i
horizontal position. The damping coefficie
reflects dissipation of energy of the system. Pr
the equation of motion of the plate.

Fig. 2

Or

A counterrotéting eccentric mass exciter shov
Fig.3 is wused to determine the vibrat
characteristics of a structure of mass 181.4kg.
speed of 900 rpm, a stroboscope shows the ecce
masses to be at the top at the instant the stru
is moving upward through its static equilik
position, and the corresponding amplitud
21.6 mm. If the unbalance of each wheel o
exciter is 0,0921 kg.m, determine

() The natural frequency of the structure.

; @
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[image: image4.png](i) The damping factor of the structure,
(i) The amplitude at 1200 rpm, and

@v) The angular position of the eccentric:
instant the structure is moving
through its equilibrium position,

©e

:2 Fig. 3
12. (@) Two identical disks of mﬂs; m and radius r sh
/Fig. 2 roll without slip on the horizontal s
Derive the fundamental frequencies of the sys

B b ——




[image: image5.png]()  Derive the expression for natura] frequencies a;
mode shapes for the system shown in Fig, 5.

’ Fig. 5

13. (@) Use stiffness influence coefficients to determine the
stiffness matrix for the system shown in Fig.e.

| -

®)  Find the fundamenta) frequencies of the system shown
in Fig7, Give: that J, = 400 kg m2, J, = 8og kg m?,
Js = 1200 kg m2 Ky = 1 x 108 Nm/rad,
Kiz =2 x 106 Nm/rad and Kia =3 x 106 Nm/rad,
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15.

A uniform bar of length L is fixed at both ends.
par is set into longitudinal motion by giving
constant velocity Vo at all points along the bar ir
axial direction. Find the resulting longituc
vibration of the bar.

Or

Derive the natural” ﬁ“eyquencies for the
elastically supported beém of rectangular
section shown in Fig8. Fvaluate the firsf
frequencies if the Younig's modulus = 210
density = 7820 “kg/m?, -cross sectional a
0.03x 0.01 m, stiffness of support 10 kN/m, ler

the beam =1 m. )

40

Fig. 8

Discuss briefly on tow and high natural |
vibration measuring instrument.

Or

. C




[image: image7.png]M) A seismic instrument with mass 113 kg is t
installed at a location where the acceleratio
15.24 em/s® at a frequency of 20 Hz, It is Ppropose
mount the instrument on a rubber pad with
following properties: k = 2802 N/cm and damj

factor = 0.1, What acceleration is transmitted to
instrument?





