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‘Question Paper Code: R 3771

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.

, Fourth Semester
Mechanical Engineering
ME 236 — DYNAMICS OF MACHINES '
(Common to Mechatronics Engineering)

(Regulation 2001)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define constraint force.
‘What is freg body diagram? Give examplés.

State the conditions for complete balance of several masses revolving in
different planes of a shaft.

List the effects of partialybalancing of locon_xotives.

What is meant by critical damping?

State different methods of finding natural frequency of a system.
Define magnification factor.

What is a flywheel?

State the function of governor in an engine.

Name two wrap by which acceleration can be imparted to a body. Give one
example for each.




[image: image2.jpg]11.

12.

13.

(a)

(b)

(a)

(b)

(a)»

PART B — (5 x 16 = 80 marks)

A harmonic exciting force of 25 N is acting on a machine part which is a
mass of 2 kg and is vibrating in a viscous medium. This exciting force
causes resonant amplitude of 12.5 mm with a period of 0.2 sec.
Determine the damping coefficient.

Or

The two rotors A and B are attached to the end of the shaft 500 mm long..
The mass of the rotor A is 300 kg and its radius of gyration is 300 mm.
The corresponding values of rotor B are 500 kg and 450 mm respectively.
The shaft is 70 mm in diameter for first 250 mm; 120 mm diameter for
next 70 mm and 100 mm diameter for the remaining length. If
G = 80 GN/m? find

(i) the position of the node and

(i) the frequency of torsional vibration.

The torque exerted on the crank shaft of a two stroke engine is given by
T = 7000 + 1000 sin 26 — 2000 cos 26, where € is crank angle from inner

dead centre. Assuming resisting torque to be constant, determine
(i) power developed when engine speed is 300 rpm
(ii) the maximum fluctuations in speed in percentage.

The mass of flywheel is 500 kg with radius of gyration 750 mm.
Or

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

(i) fraction of the reciprocating masses to be balanced.
(ii) the vibration in tractive effort.

(iii) the maximum swaying couple.

In a single degree of damped vibrating system, a suspended mass of
3.75 kg makes 12 oscillations in 7 seconds when distributed from its
equilibrium position. The amplitude of vibration reduces to 0.33 of its
initial value in four oscillations. Determine

(i) Stiffness of the spring

(i) Damping coefficient.

Or
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A vibrating system consists of a mass of 8 kg, spring of stiffness
5.6 N/mm and a dash pot of damping coefficient of 40 N/m/sec. Find
(1) Damping factor (ii) Logarithmic decrement and (iii) Ratio of two
consecutive amplitudes.

A radial engine has three cylinders whose axes are spaced at angular
intervals of 120°. The three connecting rods are coupled directly to a
single crank. The stroke is 120 mm and the length of each connecting rod
is 180 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 2100 rpm. '

Or

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

The rotor of a turbine yacht rotates at 1200 rpm clockwise when viewed
from stern. The root has a mass of 750 kg and radius of gyration of
250 mm. Find the maximum gyroscopic couple transmitted to the hull
when yacht pitches with a maximum angular velocity of 1 rad/sec. What
is the effect of this couple?

Or

A porter governor has two balls each of mass 3 kg and a central load of
mass 15 kg. The arms are all 200 mm long pivoted on the axis. The max.
and min. radii of rotation are 160 mm and 120 mm respectively. Find the
range of speed.
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