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. A rear engine automobile is trayelling along a track of 100 metres mean radius, Each of

L7 the four rféad:Wheels has a'morhent of inertia of 2.5 kg-m?idnd dn effectiveididrizeter of

0.6 m. The rotating parts of the engine have a moment of inertia of 1.2 kg-m® The
engine axis is parallel to the rear axle and the crankshaft rotates in the same sense as the
road wheels. The ratio of engine speed to back axle speed is 3:1. The automobile has a
mass of 1600 kg and has its centre of gravity 0.5 m above road level. The width of the
track of the :vghicle is 1.5 m:Determine fire:timiting speed::of the vehicle arpund the

SR curve for alf:four wheels! o ‘taintain coritact-with the road Surface. Assume’that the

road surface is not cambered and centre of gravity of the automobile lies centrally with
respect to the four wheels. [15]

The crank length and connecting rod length of a petrol engine, running at 1800 r.p.m.

;i are 50 mgand 200 mm réspectively. The diadieter of the pi§ton:is 80 mm and flip mass

7 of the reciprocating parts is 1 kg. At a point duting the power stroke, the pressure on the

piston is 0.7 N/mm?, when it has moved 10 mm from the inner dead centre. Determine:
a) Net load on the gudgeon pin

"L d) The eniginio$peed at whiighi the above valués-iccome zerg..’ |- bl [15]

A four bar mechanism is to be desi gned, by using three precision points, to generate the

function
y=x"?, for the range 1 <x <4.
Assuming.3Q” starting position and 120° finishing position. for. the input link .and 90°

o starting ppsition and 180 finishing positioprfér the output linii find the values bfix, v, 0

and ¢ corresponding to the three precision points. [15]

A conical friction clutch is used to transmit 90 kW at 1500 r.p.m. The semicone angle
is 20° and the coefficient of friction is 0.2. If the mean diameter of the bearing surface
is 375 mm-and the intensity of normal pressure is not to exceed 0.25 N/mg’, -find the

-2 dimensiofis. éf the conical Bedrihg surface aidithe axial load ¥equfired.



.1 The below:Fi 1gure shows d-brake shoe apphed I{) a drum byia lever AB whidh:i§ pivoted

at a fixed point A and rigidly fixed to the shoe. The radius of the drum is 160 mm. The
coefficient of friction at the brake lining is 0.3. If the drum rotates clockwise, find the
braking torque due to the horizontal force of 600 N at B. [5+10]

160 mm

A single cylinder double acting steam engine delivers 185 kW at 100 r.p.m. The
maximum fluctuation of energy per revolution is 15 percent of the energy developed
per revolytion. The speed variation 1s hmlted to 1 percent elth_er way trom the mean.

The mean dlamctcr of theirim-is 2.4 m. Firid:théimass and dross- secnonal dinrensions of

the flywheel rim When width of rim is twice the thickness. The density of flywheel

material is 7200 kg/m [15]

In an engine governor of the Porter type, the upper and lower arms are 200 mm and
250 mm xegpectively and pwotcd on the axis, of rotation. The mass of the central-load is

B 15 kg, thé.mass of eachiballi is 2 kg atid ‘friction of th&. &léeve togethidr. with the

resistance of the operating gear is equal to a load of 25 N at the sleeve. If the limiting
inclinations of the upper arms to the vertical are 30° and 40°, find, taking friction into

account, range of speed of the governor. [15]

.: A four cylinder inline marine-oil engine has crapks at angutar displacement-of.99°. The
.. outer cranks‘are 3 m apart and-inner crank$ aré-1.2 m apart! The-inner crank’s ate-placed

symmetrically between the outer cranks. The length of each crank is 450 mm. If the
engine runs at 90 r.p.m. and the mass of reciprocating parts for each cylinder is 900 kg,
find the firing order of the cylinders for the best primary balancing force of
remprocatmo masses. Determine the maximum unbalanced primary couple for the best

o' §o} Arrangement . bt bt bt i [15]

An electric motor is to drive a centrifuge, running at four times the motor speed through
a spur gear and pinion. The steel shaft from the motor to the gear wheel is 54 mm
didmeter and L metre long, the shaft from the pinion to the centrifuge is 45 mm

“ieloare respeetwely 37.5 kg. 100 mm 30 kg and 140 mm. Nesglectmg the inerid ieffect of
the gears, find the value of L it the gears are to ‘be at the node for torsional oscillation of

the system and hence determine the frequency of torsional oscillation. Assume modulus
of rigidity for material of shaft as 84 GN/m?, [15]
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