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11.

PART A — (10 x 2 = 20 marks)

Describe D’ Alemberts principle.
What do you mean by the term, ‘Turning Moment Diagram’?
What do you mean by static balancing and dynamic balancing?

What will be the harm if the rotating parts of a high speed engine are not
properly balanced?

Explain the term vibration damping.

Describe free vibration.

Define the term Magnification factor.

Define the terms vibration isolation and transmissibility.

What do you mean by controlling force and controlling force curve?

Explain the terms spin and precession.
PART B — (5 x 16 = 80 marks)

(a) A single cylinder vertical engine has a bore of 300 mm and a stroke of
400 mm. The connecting rod is 1m long. The mass of the reciprocating
parts is 140 kg. On the expansion stroke with the crank at 30° from the
top dead centre the gas pressure is 0.7 MPa. If the engine runs
at 250 r.p.m.
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(b)

(a)

(b)

(a)

Determine :

(1) net force acting on the piston,

(ii) resultant load on the gudgeon pin,
(iii) thrust on the cylinder walls, and

(iv) the speed above which, other thing remaining same, the gudgeon
pin load would be reversed in direction.

Or

The areas above and below the mean torque line for an 1.C. engine are
-25, +200, —100, +150, ~300, +150 and —~75 mm? taken in order. The scale
for the turning moment diagram is 1 mm vertical scale = 10 Nm and
1 mm horizontal scale = 1.5°. The mass of the rotating parts are 45 kg
with a radius of gyration of 150 mm. If the engine speed is 1500 r.p.m.
Find the co-efficient of fluctuation of speed.

Four masses 200 kg, 300 kg, 240 kg and 260 kg are attached to a shaft.
These masses are revolving at radii 270 mm, 210 mm, 300 mm and
360 mm respectively in planes measured from A: at 270 mm, 420 mm
and 720 mm respectively. The angles measured anticlockwise are mi to
mz 45°, mz and ms 75 ms and m4 135° and the distance between the
planes L and M in which the balance masses are to be placed is 500 mm.
The distance between planes Al and L is 120 mm and M and A4 is
100 mm. If the balancing masses revolve at a radius of 72 mm, find their
magnitude and angular positions. v :

Or

The cranks of a two-cylinder uncoupled inside cylinder locomotive are at
right angles and are 300 mm long. The distance between the center lines
of the cylinder is 650 mm. The wheel centre lines are 1.6 m apart. The
reciprocating mass per cylinder is 300 kg. The driving wheel diameter is
1.8 m. If the hammer blow is not to exceed 45 kN at 100 km/hr,
determine : ‘

(i)  the fraction of the reciprocating masses to be balanced,

(ii) the variation in tractive effort.

(iii) the maximum swaying couple.

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 metre length is given as 73.575 N. The Young’s

modulus for the material of the shaft is 200 GN/m?. Find the critical
speed of the shaft. ‘ '

Or
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(b)

(b)

(a)

(b)

A shaft of length 1.25 m is 75 mm in diameter for the first 275 mm of its
length, 125 mm in diameter for the next 500 mm length, 87.5 mm in
diameter for the next 375 mm length and 175 mm in diameter for the
remaining 100 mm of its length. The shaft carries two rotors at two ends.
The mass moment of inertia of the first rotor is 75 kg m? whereas of the
second rotor is 50 kg m? Find the frequency of natural torsional
vibrations of the system. The modulus of the rigidity of shaft material
may be taken as 80 GN/m?2.

A spring of stiffness 0.3 N/mm is attached to a mass which has viscous
damping device. When the mass was displaced and released, the period of
vibration was 1.8 second and the ratio of consecutive amplitudes
was 4.2 : 1. Determine :

(i) the amplitude and
(ii) the phase angle when a force F = 2 sin (8t) N acts on the system.

Or

Find the stiffness of each spring when a refrigerator unit having a mass
of 30 kg is to be supported on three springs. The force transmitted to the
supporting structure is only 10% of the impressed force. The refrigerator
unit operates at 420 r.p.m.

The lengths of the upper and lower arms of a Porter governor are
200 mm and 250 mm respectively. Both the arms are pivoted on the axis
of the rotation. The central load is 150 N, the weight of each ball is 20N
and the friction of the sleeve together with the resistance of the operating
rear is equivalent to a force of 30N at the sleeve. If the limiting
inclinations of the upper arms to the vertical are 30° and 40°, determine
the range of the speed of the governor.

Or

A car is of total mass 3000 kg. It has wheel base equal to 2.5 m and track
width equal to 1.5 m. The effective diameter of each wheel is 80 cm. and
moment of inertial of each wheel is 1.0 kg m2 The rear axle ratio is 4.
The mass moment of inertial of engine rotating parts is 3 kg m? and spin
axis of engine parts is perpendicular to the spin axis of wheels.
Determine the reaction at each wheel if car takes right turn of 100 m
radius at 108 km/hr speed. Also determine critical speed. The height of
C.G. is 0.5 m from ground and it is placed on the vertical line through
geometric centre of wheels.
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