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AUTOMOBILE DESIGN

(Maximum marks : 100)

PART - A

(Maximum marks : l0)

lTime : 3 hours

Marks

Answer a// questions in one or two sentences' Each question carries 2 marks'

l. What is meant bY eiement clesign ?

2. C)ompare the strength equation of solid and hollow shaft subjected to twisting

moment oruy.

3. Express in words the centifugal ten'sion in a belt'

4.Whatarethepqssiblecrosssectionsforconnectingrod
5. Distinguish between radial and offset follower'

shank portion ?

PART - B
(N4aximum marks : 30)

II Answer any .five of the following questions. Each question carries 6 marks'

1. Sketch and describe the Scotch yoke mechanism'

2. List the {lmctions pedormed by shaft couplings'

3. Obtain an expression for the velocity ratio of a belt drive.

4. Illustrate a single plate clutch and mark various parts'

5. Discuss the materials commonly used for making the piston of an engine'

6. Neatly sketch the displacement diagrams for a follower for the following cases.

(a) when it moves with.uniform velocity'

(b) when it moves with simpie harmonic motion'

7. Sketch and explain a simple gear train'

(5x2 : 10)

(sx6 ='30)

PAK| C

(N1aximum marks : 60)

(Answer one full questionfrom each r-ur.it. l',ach full question carries 15 marks.)

U:tt I

JIl (a) L.xplain thc lirctors goveming the design of machine elements.

(b) Dctine invcrsions ol'a mechanism. (iirc thrce invcrsions of four bar chain.
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Marks

(a) Briefly discuss the advantages of rolling contact bearings over sliding
contact bearings. 8

(b) A solid shaft is transmitting 2 MW at 300 r.p.m. Take the maximum allorvable
shear stress as 60 MPa. Determine the diameter of the shaft, if the maximum
torque transmitted exceeds the mean torque by 20%. 7

Uxrr ^- II
(a) Design the rectangular key for a shaft of 50 mm diameter. The shearing and

crushing stresses for the key material arc 42 MPa and 70 MPa. 8

(b) Discuss how shaft couplings are classified. 1

On

Two pulleys one 450 mm diameter and the other 200 mm diameter on parallel
shafts 1.95 m apart are conected by a crossed belt drive. Find the length of
the belt required, velocity of the belt and the angle of contact between belt
and each pulley when the larger pulley rotates at 200 rpm.

Explain the various types of chains.

UNrr - III

A dry single plate clutch to be designed for an automobile vehicle whose
engine is rated to give 100 kW at 2400 r.p.m and maximum torque 500 Nm.
The outer radius of the friction plate is 25 Yo msre than the inner radius. The
intensity of the pressure between the plate is not to exceed 0.07 IV1'nm2. The
coefficient of friction may be assumed equal to 0.3. Determine the dimensions
of the friction plate.

Discuss the design considerations for a piston.

On

Explain how the piston skirt is designed.

List out the forces acting on the connecting rod.

UNrl- IV

With the aid of a diagram, show the terminology of radial cams.

A cam drives a flat reciprocating follor.ver in the following manner. Out stroke
through a distance of 20 mm dwing 120o of cam rotation with simple harmonic
motion. Dwell for the next 30o. The follower retums with simple harmonic
motion for next 120". Dwell dwing r.emaining 90o. Draw the profile of the cam
when the line of stroke of the follower passes through the axis of the camshaft.

The minimum radius of the cam is 25 mm.

V

VI (a)

'VII (a)

(b)

VIII (a)

(b)
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On

X (a) ISrietly mcntioll about various tlpcs of'gcars.

(b) I:xplain r,l'ith a neat skelch 1he cotnpound gear train.
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