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FOURTH SEMESTER
MECHANICAL ENGINEERING
ME 1252 — KINEMATICS OF MACHINERY
(REGULATIONS 2007
Time : Three hours Max;mum : 100 marks

Answer ALL questions.
PART A — (10\>\€ 2 = 20 marks)
1. Differentiate Machine and Mechanism
What is Elliptiéal Trammel?

‘When does Coriolis Component of acceleration come into
play?
Define Instantaneous centre.

bl

Define pressure angle with respect to cams.
What is tangent cam?
State law of Gearing.

What are the methods to avoid interference in gears?

e A

Give examples for sliding and rolling friction.
10. What are the functions of clutches?
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PART B — (5 x 16 = 80 marks)

With the help of a neat sketch explain the
working of Oldhams coupling. [¢)]

Explain steering gear mechanism with neat
sketch y &)

Expla}n any two inversion of four bar chain. (8)

Explajn Straight line mechanism with neat
sketch. ®)

(@ /n a-four link mechanism, the dimensions of the

"links are AB =200 mm, BC = 400mm, CD = 450

\mm\énd/AD = 600 mm. At the instant when DAB =
90°, the link AB ’has angular velocity of 36 rad/s in

the clockyrise direction. Determine (i) The velocity of
point C, (i) The velocity of point E on the link BC
BE = 200 mm) (jii) the angular velocities of links
BC and CD, (iv) acceleration of link of link BC.
(16}

Or
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®)

(@)

In a slider crank mechanism, the length of the crank
and the connecting rod are 100 mm and 400 mm
respectively. The crank position is 45° from IDC, the
crank shaft speed is 600 rpm. clockwise. Using
analytical method or graphically Determine (i)
Velocity and acceleration of the slider, and (ii)
Angular velocity and angular acceleration of the
connecting rod. (16)

A cam is to give the following motion to a knife
edged fo]lower: (16)

(i) Outstivke dyring 60° of eam rotation
(i) Dwell for the next 45° of cam rotation

6141} Return stroke during next 90° of cam rotation
and

(iv) Dwell for the remaining of cam rotation

The stroké of ‘the follower is 40 mm and the
minimumradius of the cam is 50 mm. The follower
moves with uniform velocity during both the
outstroke and return strokes. Draw the profile of the
cam when the axis of the follower is offset by 20 mm
from the axis of the cam shaft.

Or

;
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(b) Draw the profile of a cam operating a roller

@)

reciprocating follower and with the following data:
Mipimum radius of cam = 25 mm; lift = 30 mm ;
Roller diameter = 15 mm. The cam lifts the follower
for 120° with SHM, followed by a dwell period of 30°.
Then the follower lowers down during 150° of cam
rotation with uniform 'ﬁcqelemtion and retardation
followed by a dwell ’perioi. If the cam rotates at a
uniform speed of 150 lfPM Calculate the maximum
velocity and aceeletﬁtiom of-follower  during the

descent peried. N (16)

@ A pair of 20° involute spur gears have a
module 6f 10 mm. The addendum is one
module. gThe \largex gear has 50 teeth and

" pition 13 teeth. Doey the interference occur? If

. i occ\;i's{ to what value should the pressure

’ \anéle be Qhauged to eliminate interference?
®)

G A pai”r' 2});’ full depth involute spur gears
haviug 30 and 50 teeth respuctively of module
4 mm are in mesh. The smaller gear rotates at
1000 rpm. Determine (1) Sliding velocities at
engagement and disengagement of a pair of
teeth and (2) Contact ratio. (8)

Or

:
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\ 15. (a)

An epicyclic gear train is shown in figure 14 (b). The
number of teeth on A and B are 80 and 200.
Determine the speed of the arm a if (i) A rotates at
100 rpm clockwise and B at 50 rpm counter-
clockwise and (ii) A rotates at 100 rpm clockwise and
B is stationary. (16)

Fig. 14 (b)

The mean d.lameter of the screw jack having pitch of
10 mm is}50 mm. A load of 20 kN is lifted through a
distance of 170 mm. Find the work done in lifting
the load and eﬂiclency of the screw jack when (i) the
load rotates with the screw, and (ii) the load rests on
the 1hose head which dees vot rotate with screw The
external and internal diameter of the bearing
surface of the loose head is 60 mm and 10 mm
respectively. The coefficient of friction for the screw
as well as the bearing surface may be taken as 0.08.
(16}

Or

;
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An open belt running over two pulley of 1.5 m and
1.0 m diameters connects two parallel shafts 4.8 m
apart. The smaller pulley is rotating at 600 rpm.
The mass of belt is 0.6703 kg/m length. The
coefficient of friction between the belt and pulleys is
0.3. Find (i) the exact length of the belt required and
(ii) the power transmitted taking centrifugal tension
into account. ‘ 16)





