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‘  Answer ALL questions. |

TS B T I N

10.

PART A — (10 x 2 = 20 marks)

Write the Grashoff's laws for (a) crank-crank and (b) crank- rocker
mechanisms.

What is the influence of transmission angle on mechamcal advantage in a
mechanism?

Write any two mechanisms involving Coriolis accleration.
State any two reasons why vector approach is used in kinematic analysis.
What is the significance of pressure angle in a cam mechansim?

What is undercutting in cam?

‘State the fundamental law of toothed gearing.

Write any two gear profiles that satisfy the fundamental law of toothed
gearing.

Write any two thread types used in screws.

What is the influence of co-efficient of fr1ct10n in power transnussmn in belt

drives?
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11.

12.

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

Sketch and explélin briefly the following mechanisms:
(i) = Rocking mechanism
(i) Straight line genrator
(1i1) Indexing mechanism
(iv) Quick return mechanism '
(sketches - 4 x 3 marks, explanation - 4 x 1 mark)
Or
Sketch and explain any four inversioris of a double-slider crank chain.
(sketches — 8 marks, explanation — 4 marks, application — 4 marks)

In Fig. Q12(a), the angular velocity of the crank OA is 600 rpm. OA = 28
mm, AB = 44 mm, BC = 49 mm and BD = 46 mm. The centre distance
between the centers of rotation 0 and C is 65 mm. The path of travel of
the slider is 11 mm below the fixed point C. The slider moves along a
horizontal path and OC is vertical. When the crank is inclined at an
angle of 75° to the vertical, determine the liner velocity of the slider D
and the angular velocity of the link BD. (space diagram — 3 marks,
velocity polygon —7 marks, velocity of D —~ 2 marks, angular velocity of BD
— 4 marks)

Fig. Q12(b)
Or
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14.

(b)

(a)

(b)

(a)

(b)

The dimensions and configuration of a four bar mechanism shown in Fig
Q 12(b) are; P,A =300mm, P,B = 360mm,AB =360mm ‘and
P,P, =600mm. The crank P,A has an angular velocity of 10 rad/s and

an angular acceleration of 30 rad/s?, both clockwise. Determine the
acceleration of the joint B.

(space diagram — 3 marks, velocity polygon — 5 marks, acceleration
polygon — 2 marks, acceleration of B — 4 marks)

A cam is to be designed for a knife edge follower (offset = 15 mm) with the
following data: cam lift = 40 mm during 90° of cam rotation with SHM,
dwell for the next 30°, the follower returns to its original position with
cycloidal motion and dwell for the remaining 180°. Draw the profile of the
cam when the base circle radius is 40mm. (displacement diagram -6
marks and cam profile =10 marks)

Or

A cam is to be designed for a roller follower (roller diameter = 20 mm, no
offset) with the following data: cam lift = 45 mm during 90° of cam
rotation with cycloidal motion; dwell for the next 30°, the follower returns
to its original position with SHM and dwell for the remaining 180°. Draw
the profile of the cam when the base circle radius is 45 mm.
(displacement diagram —6 marks and cam profile —10 marks)

A pair of 20° full depth involute spur gears having 30 and 50 teeth of
module 4 mm is in mesh. The smaller gear rotates at 1000 rpm.
Determine sliding velocity at engagement, sliding velocity at
disengagement of pair of a teeth and contact ratio. (path of approach —6
marks, path of recess —2 marks, sliding velocity at engagement —3 marks,
sliding velocity of disengagement —2 marks, and contact ratio —3 marks)

Or

An epicyclic train of gears is arranged as shown in Fig.Q14.(b).Determine
the revolution of the arm, to which the pinions B and C are attached,
when (i) A makes one revolution clockwise and D makes half a revolution
anticlockwise and (ii) A makes one revolution clockwise and D is
stationary. '

| (spéed table -8 marks, and 2 x 4 —marks)

Fig. Q14(b)
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Derive an expression for the torque transmitted by a clutch for
uniform wear and uniform pressure conditions. (8)

A single plate clutch is required to transmit 10 kW at 3000 rpm.
The Coefficient of friction is 0.3 and the axial pressure is limited to
900 N/m2. Determine the dimensions of the plate assuming that the
external diameter is 1.4 times the inner diameter. - (8)

Or

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

A rope pulley with 8 ropes and peripheral speed of 1500 m/min
transmits 100 kW. The angle embraced by each rope is 180°, the
angle of groove is 42° and the coefficient of friction is 0.23. Find the
tensions on the tight and slck sides of the rope, allowing for
centrifugal tension. The weight of each rope is 6.5 N per metre run.

(8)
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