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N.B. : (1) Question No. 1 is Compulsory
(2) Answer any three questions from remaining five questions
(3) Assume suitable daté whenever required but justify the same
(4) Answer to the questions showed be grouped and written together.
1. Answer any four questions (20)
(a) What do you understand by dry clutch and wet clutch?
(b) Define dynamically equivalent systeni. State the condition is necessary to make two cystems

dynam}ically equivalent.
(c) Explain the necessity of gear box in automobile.
(d) Explain the following terms with reference to a governor-
(i)Sensitiveness (ii) stability (iii) Isocronism (iv) Coefficient of insensitivenecs

(e) What do you understand by gyroscopic couple? Derive a formula for its magnitude.

2 (a) A cone clutch with a semi-cone angle of 15° transmits 10kw at 600rpm. The normal pressure
intensity between the surfaces in contact is not to exceed 100 kN/m?. The width of the friction surfaces
is half of the mean diameter. Assume [ = 0.25. Determine (i) the outer and inner diameter cf the plate,

(i) width of-the cone face. (iii) the axial force to engage the clutch. (10)
(b) In the epicyclic gear train shown in Fig. 1. The compound wheels A and B as we\l.i'as internal wheels
C and D rotate independ éntly about the axis 0. The wheels E and F rotate on the pins fixed to the arm
‘@”. All the wheels are of the same module, The number of teeths on the wheels are
Ta=52, Tg = 56, Tg = Tr=36
Determine the speed of C, if (i) the wheel D fixed and arm ‘a’ rotates at 200 rpm clockwise (i) the wheel

D rotates at 20 rpm counter = clockwise and arm “a’ rotates at 200 rpm clockwise. (10)
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3 (a) A horizontal gas engine running at 210 r__pfﬁ 'ha's a bore of 220 mm and a stroke of 440 mm. The
connecting rod is 924 mm long and the reciprocaﬁing parts weigh 20 kg. when the crank has turned
through an angle of 30° from the inner dead center, the gas pressﬁres on the cover and the crank sides
are 500 kN/m? and 60 kN.,fm2 respectively. Diameter of the piston is 40mm. petermine (i) turning
moment on the crank shaft. (ii) thrust on the bearings. (iii) acceleration of the flywheel wHich has a mass
of 8 kg and radius of gyration of 600 mm while the power of engine is 22 kW. (08)

(b) In a spring —loaded Hartnell type of governor, the mass of each ball is 4 kg and lift of the sleeve is
40 mm. The governor begins to float at 200 rpm when the radius of the ball path is 90 mm. The mean
. ‘working speed of the governor is 16 times the range of speed when friction is neglected. The engths of
the ball and roller arms of the bell crank lever are 100 mm and 80 mm respectively. The pivet centre and
axis of the governor are 115 mm apart. Determine the initial compress:on of the spring, takmg into
account the obliquity of arms.
~ Assuming the friction at the sleeve to be equivalent to a force of 15 N, determiie the total alteratlon in

speed before the sleeve begins to move from the mid-position. (12)

4 (a) Each wheel of a motorcycle is of 600 mm diameter and has a moment of inertia of 1.2 kg-mz. The
total mass of the motorcycle and the rider is:180 kg and combin2d centre of mass is 580 mm above the
‘ ground leve! when the motor cycle is upright. The moment of inertia of the rotating parts of the engine
is 0.2 kg-m®. The engine speed is 5:times the speed of the wheels and is in the same sense. Determine
the angle of heel necessary when the motor cycle tekes a turn of 35 m radius at a speed of 54km/h.
AS‘SQ\AA e d—l'\"-‘l‘"’laf‘ % '!n md A =
1 | (10)
k|
(b) Single plate clutch transmits 25 kW at 900rpm. The maximum pressure intensity between the
plates is 85 kN/m’<The outer diameter of the plate is 360 mm. Both the sides of the plate are effective
and the coefficient of friction is 0.25. Determine (i) inner diameter of the plate, and (i) axial force to
. engage the cluteh. (10)
5 (a) A differential bard pbrake, as shown in Fig. 2 has an angle of contact of 225”. The band has a
compressed woven lining and bears against a cast iron drum of 350 mm diameter. The brake is to
sustain a torque of 350 N-m and the coef_ficient of friction between the band and drum is 0.30. Find: (a)
The necessz+ force (F) for the clockwise and anticlockwise rotation of the drum; and (b) The value of

‘OA’ for the brake to be self locking , when the drum rotates clockwise. (12)
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