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FOURTH SEMESTER
ME 1252 — KINEMATICS OF MACHINERY
MECHANICAL ENGINEERING
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10%2=20 marks)
1.  What is a kinematic pair?
2. What is the purpose of pantograph?

3. Write the expression for-number of instantaneous centers
for a mechanism in terms of number of links 'n'

4,  What is rubbing velacity?

5. List out different types of followers in Cam-follower
mechanism based on surface in contact?

6.  Define trace point and pitch curve for a Cam profile.
Define the term "pitch circle diameter” for a spur gear.
8. What is the use of bevel gear?

9. What is meant by centrifugal tension in a belt?

10. List out any two required characteristics of material used

as brake lining?
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PART—B (5%16=80 marks)

Discuss about the inversions of double slider
crank chain in detail.

Or

[6)] Discuss Ackerman steering gear with a
schematic diagram.

(i1) ‘Write short notes on Hook's joint.

The crank of a slider-ckank mechanism
rotates clockwise at a constdnt speed of 300
rpm. The crank is 150 mm and connecting rod
is 600 mm long.-Find out the following.

6] Linear, velocity and acceleration of the
midpoint of the connecting rod,

i) Angular  velocity and  angular
acceleration of the connecting rod.

Assume crank angle to be 45° from
iringr dead centre position.

Or

In a mechanism shown in configuration
diagram fig.1 the angular velocity of the
crank OA is 600 rpm. Determine the linear
velocity of the slider D and angular velocity of
the link BD, when the crank is inclined at an
angle of 75° to the vertical The
dimensions of various links are OA= 28, AB=
44, BC=49 and BD= 46 mm. The center
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(a)

distance between O and C is 656 mm. The
path of travel of slider is 11 mm below the
fixed point C. The slider moves along the
horizontal path and OC is vertical.

e

fig.1

Design a cam for operating the exhaust valve
of an oil engine. It is required to give equal
uniform acceleration and retardation during
opening and closing of the wvalve
each of which corresponds to 60° of cam
rotation. The valve must remain in the fully
open position for 20° of cam rotation. The lift
of the valve is 37.5 mm and the least radius of
the cam is 40 mm. The follower is provided
with a roller of radius 20 mm and its line
of stroke passes through the axis of the cam,
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Or

A cam is to be designed for a knife edge
follower with a following data.

@) Cam lift = 40 mm during 90° of cam
rotation with SHM.

(ii) Dwell for next 30°

(i)  During next 60° of cam rotation, the
follower . returns to its original
position with SHM,

@iv) Dwell during remaining 180°.

Draw the profile of the cam when the line of
stroke is offset at 20 mm from the axis of the
cam shaft. The radius of the base circle of the
cam is 40 mm. Determine the maximum
velocity and acceleration of the follower
during. its ascent and descent, if the cam
rotates at 240 rpm,

@) Two parallel shafts about 500 mm
apart are to be connected by spur
gears. The driver shaft runs at 300
rpm and other is to be run at 100 rpm.
Design the gears andfind out the exact
center distance if the circular pitch is
to be 25 mm,

(ii) Explain  with a sketch  about
Compound gear train?

(16)

0y

(6)

l M529




[image: image5.png]15.

®)

(@)

Or

In a reverted gear train, as shown in fig 2, the (16)
approximate speed ratio between the first
driver and last driven gear is 12. The module

pitch of gears A and B is 3.125 mm and of
gears C and D is 2.5 mm. Calculate the
suitable numbers of teeth for the gears. The
minimum number of teeth for any gear is 24.
What is the exact speed ratio?
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Classify belt drive and write briefly (6)
about each type.

A belt drive is required to transmit (10)
power 7.5 kW power from a pulley of
1.2m in diameter, running at 250 rpm.
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The angle of contact of belt with the
pulley is 165° and coefficient of
friction is 0.3. If the safe working
stress for belt is 1.5 MPa, density of
the belt material is 1000 kg/nr' and
thickness of the belt is 10 mm,
determine the width of belt. Consider
centrifugal tension also.

Or

Draw schematic of Simple Band brake. A
band brake acts on the 3/4th of circumference
of a drum of 450 mm diameter which is keyed
to the shaft. The band brake provides a
braking torque of 225 Nm. One end of the
band is attached to a fulcrum pin of the lever
and the other end to-a pin 100 mm from the
fulcrum. If the operating force is applied at
500 rinm. from the fulcrum and the coefficient
of friction is 0.25, find the operating force
when the drum rotates in the anticlockwise
direction;
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