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Question Paper Code : 42366

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Fourth Semester
Mechanical Engineering
ME 1252 — KINEMATICS OF MACHINERY

(Common to Third Semester Mechatronics Engineering)

(Regulation 2004)
(Common to B.E. (Part-Time) Third Semester — Mechanical Engineering —
Regulation 2005)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
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A3 size drawing sheet will be supplied.

PART A — (10 x 2 = 20 marks)
Define the term “Transmission angle’ of a mechanism.
Find the degree of freedom of a Cam mechanism with knife-edge follower.
State what is meant by ‘Coriolis Acceleration’.

During velocity analysis of a reciprocating engine mechanism, explain the
method to find the direction of the angular velocity of the connecting rod?

What is meant by ‘Cycloidal motion’ as applied to follower motion of cam
mechanism?

Describe the method of finding the pressure angle of cam mechanism at any
intermediate position during the lift of the follower?

Write down the expression for the speed ratio of worm gear drive.
Sketch a ‘Differential’ used in automobiles.

Briefly explain the term ‘Limiting angle of friction’.

Distinguish between the functions of clutches and brakes.
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PART B — (5 x 16 = 80 marks)

Sketch and explain briefly the following mechanisms :

@) Quick-return motion mechanism of a shaping machine
(i) Oscillating cylinder engine mechanism

(iii) Ratchet mechanism

(iv) Indexing mechanism.

(Sketches — 4 x 3 marks, explanation — 4 x 1 marks)
Or

Sketch and explain any four inversions of a double-slider crank chair
Mention also the application of each inversion.

(Sketches — 8 marks, explanation — 4 marks, application — 4 marks)

ABCD is a four bar mechanism with the link AD fixed. The lengths of th
links are : AB = 60 mm, BC = 175 mm, CD = 110 mm and DA = 200 mn
The crank AB rotates at 100 rpm constant clockwise and the angl
BAD = 60°. At this instant.

@i Draw the velocity diagram with suitable scale. [¢

(i) Find the velocity of the point C. [¢

@ii) Find the magnitude and direction of the angular velocity of the lin

BC. ¢

(iv) Draw the acceleration diagram with suitable scale. [(

(v) Find the acceleration of the point C. (
Or

Derive necessary expressions for the velocity and acceleration of tk
piston of a reciprocating engine. Assuming a set of data, illustrate tt
calculation of velocity and acceleration.

(Derivation of velocity — 5 marks, Derivation of acceleration — 7 mark
Calculations for assumed data — 4 marks)
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The line of action of a roller follower is offset by 12 mm to the right of the
axis of the cam shaft axis. Draw the displacement diagram and the
profile of the cam for the following requirements :

®

@)
(i)

Gv)

Follower to move outward through 30 mm during 100 degrees of
cam rotation.

Follower to dwell for 20 degrees of cam rotation.

Follower to return to initial position during 90 degrees of cam
rotation.

Follower to dwell for the remaining period of cam rotation.

The minimum radius of the cam is 35 mm. The radius of the roller
is 20 mm. The outward and return strokes take place with Simple
Harmonic motion.

(Displacement diagram — 5 marks, Cam profile — 11 marks)
Or

The following data refers to a ‘Circular-arc cam’ working with a flat faced
reciprocating follower. ‘

Minimum radius of cam = 30 mm, total angle of cam action = 120°, radius
of circular arc = 80 mm, and nose radius = 10 mm. Find
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the distance of the centre of the nose circle from the cam axis, (4)

the angle through which the cam turns when the point of contact
moves from the junction of minimum radius arc and circular arc to
the junction of nose arc and circular are, (4)

velocity and acceleration of the follower when the cam has turned
through an angle of 20° from the beginning point of lift. The
angular velocity of the cam is 10 rad/s. B3+5=8)

What is meant by interference in gears? Explain with suitable
sketch. )

Derive an expression for the minimum number of teeth required on
the pinion meshing with gear, to avoid interference (in terms of
gear ratio and pressure angle). : (6)

Also derive an expression for the minimum number of teeth
required on the pinion meshing with a rack, to avoid interference.
(5)

or
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Figure 1 shows a compound epi-cyclic train employed to run a winch
drum. Input shaft keyed to Gear 1 is driven at 40 rpm clockwise and gear
4 is fixed. Number of teeth on each gear wheel is given in figure.
Determine the speed and direction of the drum. (14+2=16)
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Figure 1

Derive an expression for the torqué transmitted by a clutch, stating
clearly the assumptions made. 8

A clutch is required to transmit 10 kW at 3000 rpm. It is of single
plate type, both sides being effective. The coefficient of friction is
0.25 and the axial pressure is limited to 8.5 N/em? . Determine the
dimensions of the plate, assuming that the external diameter is 1.4
times the inner diameter. ()]

Or
Derive an expression for the centrifugal tension in rope drives. (8)

A rope pulley with 10 ropes and peripheral speed of 1500 m/min
transmits 100 kW. The angle embraced by each rope is 180°, the
angle of groove is 40° and the coefficient of friction is 0.2. Find the
tensions on the tight and slack sides of the rope, allowing for
centrifugal tension. The weight of each rope is 6 N per metre run.
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