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Answer any five.questions 17 L LT
e St All quiestions carry equal marks " R A

Illustrate your answers with NEAT sketches wherever necessary

17 Design aj.fouf: — bar linkdge o generateithe function y.= ¢ — x for vglugs: of x i
%" petween x¢ =0 and Xy < {{correspondingto yo = 1 and ‘yy = 01.7183) using the
Chebychev spacing. [15]

2.a) What is a free body diagram? Draw and explain the free body diagrams of all the
members of a four bar mechanism. }

£b). 7 An in — line slider — crank’ ggchanism withi30 mm crank. léngth and connécting rod

© " length of 70 mm operates at 4 crank speed of 20 rpm. There i§ a constant 40°N force
on the slider (towards the crankshaft). Plot the connecting rod position, position of
slider, connecting rod force, and crankshaft torque against the crank position, when

the crank angle ¢ = 60°. [5+10]

3 i1 The massafi furbine rotar:of4 ship is 8 tgnhesiand has radiés’of gyration;of 9.6 m.

It rotates at 1800 rpm clockwise, when looking from the stern. Determine the

gyroscopic effects in the following cases :

a) If the ship travelling at 100 kmph steers to the left in a curve of 75 m radius.

b) If the ship is pitching and the bow is descending with maximum velocity. The
P pitching is, §i£nple harmg)n:ig,lthe periodic, time being 20. s, and the total .angular
“ Lt movementbetween the extiefie posiions is°100% LR R

¢) If the ship is rolling, and at a certain instant, has an angular velocity of 0.03 rad/s

clockwise when looking from the stern. [15]

4.a) What are the different types of friction clutches? Describe with a neat sketch the

-+, . working of a-gone clutch. o 7 I RN NI

Pp) In a singilénﬁiéck brake, the* :drum diameter ‘is' 300 mm, the angle of contact-is 90,
and the coefficient of friction between the lining and the drum 1is 0.30. If the
operating force is 400 N, applied at the end of a lever 400 mm long, determine the
torque transmitted by the brake. The distance of the fulcrum from the center of the
brake drum is 200 mm, and assume that the force of friction passes through the

fop fulerum. £ NN wipiel

o 8 The equation of turning moment curve of a three crank engine is (5000 + 1500 sin 30)
N — m where 0 is the crank angle in radians. The M.L of the flywheel is 9.81 kN — m?,
and the mean speed is 300 rpm. Determine the:

a) Power of the engine,
fniis b)The maximam % fluctuation of speed of:the-flywheel, whén the

i) Resisting torque is constant; and o o

ii) Resisting torque is (5000 + 600 sin 0) N — m. [15]



62)-, Show that- e, censitivengss for att go} PO
R arms equ&iiﬁ'l'ength and int Feecung O axis, 1s.1he came.
per and lowet arms are 1espe tively
on tation. ma
s

7.a)

L

value of primary force

force OCCUTS four iMES-

Four masses > B, G, and D arc carried by 2 rotating shaft at radii of 100,
and 150 Jaul rcspecuve\y PE i¢-plancs in whi chrithe masses{:’r_’evf \ve ar space!
apart, and fhe masses of B, Cyand D are 0.-5;and 4 k respectively ind
mass of nd the relaive angular setting of the four Mm@ ses so that the shaft ghall be 1D

complete balance-
A maching of 100 k& mass 18 pported on a spring of stiffness 0 kN/m,
unbalanc 4 fotating © ment which resu\ts%ifx@a‘iphsturbmg foréeio 3
3000 rpm Agsuming 2 damping facto 3.2, determin® ¢ amplitude of MmO
unbalance, the transmlssibﬂity, and th transm'med force

wan®




