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ME 1301 - DYNAMICS OF MACHINERY
MECHANICAL ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

State the significance of inertia force analysis.
Explain spring surge and wind up.
Differentiate: Static and dynamic balancing.

Why are the cranks of a locomotive, with two cylinders,
placed at 90° to each other?

Write down the significance of Natural frequency.
Define: Logarithmic decrement.
Give an expression for inertial and damping force.

State the measures to be taken for minimum
transmissibility.

What is the influence of friction at the sleeve on the
performance of a governor?

10. What is the effect of gyroscopic couple on an automobile
taking a turn?
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11. (a) The Piston diameter of an L.C engine is 125mm  (16)
and the stroke is 220mm. The connecting rod
is 4.5 times the crank length and has a mass of
50kg. The mass of the reciprocating parts is
30kg. The centre of mass of the connecting rod
is 170mm from the crank pin centre and the
radius of gyration about an axis through the
centre of mass is 148mm. The engine runs at
320rpm. Determife the magnitude and
direction of .the Inertia force and the
corresponding torque on the crank shaft when
the angle turned by the crank is 140° from the
Inner Dead Centre.

Or

(b) The turning moment curve for an engine is (16)
represented by the equation, T =
(1900 Sin 26 - 1140 cos26 + 4000) N-m, where
6 is the rotation 'of the crank. If the resisting
torque is constant, determine:

(i) Power developed
(i) Moment of inertia of the flywheel and

(ii)) Angular acceleration of the flywheel at
60° of crank rotation from IDC.

The speed of the engine is 180 rpm and
total fluctuation of speed is 1%.
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A shaft carries four masses in parallel planes
A, B, C and D in this order along its length.
The masses at B and C are 20kg and 15kg
respectively, and each has an eccentricity of
60mm. The masses at A and D have an
eccentricity of 80mm. The angle between the
masses at B and C is 100° and that between
the masses at B and ‘A is 190° both being
measured in the same direction. The axial
distance between the planes A and B is 100
mm and that between B and C is 200mm. If
the shaft is in complete dynamic balance,
determine:

(i) The magnitude of the masses atAand D
@i) The distunce between planes A and D
and
i) The angular position of the mass at D.
Or

A radial engine has three cylinders whose axes
are spaced at angular intervals of 120°.The

‘¢hree connecting rods are coupled directly to 2

gingle crank. The crank is 150 mm long and
the length of each connecting rod is 250 mm.
The mass of the reciprocating parts per
cylinder is 2 kg Find the resultant primary
and secondary forces acting on the frame of the
engine when running at 1800 rpm.

In a single-degree damped vibrating system,
the suspended mass of 4.5 kg makes 24
oscillations in 20 seconds. The amplitude
decreases to 1/3: of the initial value after 4
oscillations. Find the stiffness of the spring,
the logarithmic decrement, the damping factor
and damping coefficient.
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(b) A steel shaft 1.6 m long is 0.1 m in diameter (16)
for the first 0.6 m of ity length, 0.06 1y in

4. (@) Amass of 10 kg is suspended from one end ofa (16)
helical spring, the other end being fixed. The
stiffness of the SPring is 10 N/mm. The viscoug
damping causes the amplitude to decrease to

N is applied at the mass in the vertical
direction, find the amplitude of the forced
vibrations, What js its value at resonance?

Or

() A machine supported symmetrically on four (16)
springs has a mass of 75 kg. The mass of the
reciprocating parts is 2.2 kg which move
through a vertical stroke of 0.1 m with simple
harmonic motion, Neglecting damping,

foundation is 5% of the impregsed force. The
machine crank shaf; rotates at 700 mpm,
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If under actual working conditions, the
damping reduces the amplitudes of successive
vibrations by 30%, find,

(i)  The force transmitted to the foundation
at 700 rpm

(ii}  The force transmitted to the foundation
at resonance and

(iii) The amplitude of the vibrations at
resonance.

A spring loaded governor of the Wilson-
Hartnell type has two balls each of mass 4kg
are connected across by two springs A. The
stiffness of each spring is 750N/m and a free
length of 100mm. The length of ball arm of
each bell crank lever is piveted at its mid
point. The speed of the governor is 240rpm in
its mean position and the radius of rotation of
the ball is 80mm. If the lift of the sleeve is
7.5mm for an increase of speed of 5%, find the
required stiffness of the auxiliary spring B.

Or

A four wheel trolley car of total mass 200kg
running on rails of 1m gauge, rounds a curve
of 2m radius at 11 m/s. The track is banked at
10°. The wheels have an external diameter of
0.6m and each pair of an axle has a mass of
200kg. The radius of gyration for each pair is
250mm. The height of center of gravity of the
car above the wheel base is 0.95m. Allowing
for centrifugal force and gyration couple
action, determine the pressure on each rail.
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