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REGULATIONS 2008
FIFTH SEMESTER
ME 52 — DYNAMICS OF MACHINERY
MECHANICAL ENGINEERING

Time: Three Hours ; Maximum: 100 marks

10.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

State D — Alembert’s principle.

Define the terms: Coefficient of fluctuation of speed and
Coefficient fluctuation of energy?

‘What do you mean by Staticand Dynamic Balancing?

Write the expression to calculate the force required to
accelerate the reciprocating masses.

Name the_different methods of finding the natural
frequency of free longitudinal vibrations.

Define the term: Whirling speed of a shaft.

What do you méa;l by Over-damped system and Under-
damped system?

Define the term: magnification factor?

What is the difference between Porter governor and Proell
governor?

Define: Sensitiveness, Stability in governors.
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PART--B(5%16=80 marks)

Determine the couple on crank 2 to be
applied for equilibrium of the system, when
a force of 500 N acts on the connecting rod
at point C as shown in Figure 1. Also
calculate the resulting forces exerted on the
frame of the engine for the following data:
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For 40008

Figure |
0A = I5cm
AB = 46cm
AC = 12cm
Fy = B00N
F. = 4000N
Or

The turning moment diagram for a multi-
cylinder engine has been drawn to a scale of
Imm = 325 N-m vertically and 1mm = 39
horizontally. The areas above and below the
mean torque line are -26, +378, -256, +3086,
+244, -380, +261 and -225mm?. The engine
is running at a mean speed of 600 r.p.m.
The total fluctuation of speed is not to
exceed + 1.8% of the mean speed. If the
2
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radius of flywheel is 0.7 m, find the mass of
the flywheel.

A shaft is rotating at a uniform angular
speed. Four masses mimems and ms of
magnitudes 300 kg, 450 kg, 360 kg and 390
kg respectively are attached rigidly to the
shaft. The masses are rotating in the same
plane. The corresponding radii of rotation
are 200 mm, 150 mm, 250 mm and 300 mm
respectively. The angles made by these
masses with horizontal are 0°, 459, 120° and
2559 respectively. Find:

6] The magnitude of the balancing mass
and

i)  The position of the balancing mass is
its radius of rotation is 200 mm.

Or

A 270 cm long shaft carries three pulleys,
two at its ends and the third at mid-point.
The two ¢nd pulleys have masses 48kg and
20kg and their centre of gravities are 1.5 cm
and 1.25 ¢cm respectively from the axis of the
shaft, the middle pulley has mass 56 kg and
its C.G. is 1.5 cm from the shaft axis. The
pulleys are so keyed to the shaft that the
assembly is in static balance. The shaft
rotates at 300 r.p.m. in two bearings 180 cm
apart with equal over hung on either side.
Determine the relative angular position of
the pulleys.
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Derive the equations for finding the natural
frequency of free longitudinal vibrations
using Energy method and Equilibrium
method.

Or

A shaft is simply supported at its ends and
is of 40 mm in diameter and 2.5 m in length.
The shaft carries three point loads of masses
30 kg, 70 kg and 45 kg at 0.5 m, 1 m and 1.7
m respectively from the left support. The
weight of the shaft per meter length is given
as 73.6 N. The young’s modulus for the
material 6f the shaft is 200 GN/m2. find the
critical speed of the shaft.

A reciprocating pump 200 kg is driven
through a belt by an electric motor at 3000
rp.m. the pump is mounted on isolators
with total stiffness of 5 MN/m and damping
3.125kNs/m.  Determine the  vibratory
amplitude of the pump at the running speed
due to fundamental harmonic force of
excitation '1kN. Also determine  the
maximum vibratory amplitude when the
pump is switched on and the motor speed
Passes through resonant condition.

Or

The static deflection of an automeobile on its
springs is 10 em. Find the critical speed
when the automobile is travelling on a road
as shown in Figure 2, which can be
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approximately by a sine wave, 8 cm
amplitude and wave length 15 m. Assume
the damping ratio to be 0.05. Also determine
the amplitude of vibration at 75 kmph.
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Figure 2

In a gravity controlled centrifugal governor, (16)
the lengths of all the arms are equal to 350

mm. The upper arms are pivoted on the axis

of rotation and the lower arms are offset by

40 mm from the spindle axis. Each fly ball

has a mass of 10 kg and the sleeve 60 kg. In

the configuration of Porter governor,
calculate the equilibrium speeds at the
extreme radii of 250 and 300 mm.

Or
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Gyroscopic Forces ang Couple.

Gyroscopic stabilizatiop,





