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AUTOMOBILE DESIGN

(Maximum marks : 100)

PART - A

(Maximum ma*s : 10)

[Zmre : 3 hours

Marks

I Answer a// questions in one or two sentences. Each question carries 2 mar*s.

l Defin€ kinematic pair.

2. List the types of friction clurch.

3. Define Key.

4. Define base circle.

5. List the types of gears. (5x2 = l0)

PART - B

Maximum mada : 30)

II Arswer any /ve of the following questions. Each question carries 6 marks.

l. Write the torsion equation ofa shaft and indicate the terrns.

2. Write the advantages of sliding contact baring.

3. With a neat sketch explain Oldham'S coupling.

4. Draw the displacernant diagram ofa cam and mark the parts.

5. Draw the connecting rod and mark the parts.

6. Write the advantages of chain drive over belt drive.

7. Define 0n following Erms :

(i) Module (ii) Pitch circle (iii) Addendum circle (5x6 = 30)

PART - C

(lvfuximurn madcs : 60)

(Answer oze frrll question from each mit Each firll question canies 15 marks.)

UNrr - I

il (a) With a neat sketch explain (i) Beam engine (ii) Coupled locomotive wheel. 8

(b) Explain the type of bearing depends upon the nature of contact. 7

On
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(a) A hollow shaft of 20 mm outside drameter and 16 mm imide diameter is subjected
to a torque of 40 N-m. Find the shear stress at the outside and inside of the shaft.

O) List out the design procedure for machine elements..

. UNrr - II

A single plate clutch, effective on both sides, is required to transmit 25 kW at
3000 r.p.m. Determine the outer and inner diameters of frictional surface, if the
coefficient of friction is 0.255, ratio of diameters is 1.25 and the maximum pressure is
not to exceed 0.1 N/mm2. Also, determine the axial thrust to be provided by springs.
Assume the theory of uniform wear.

On

Design a cast iron protective ty,pe flange coupling to transmit 15 kW at 9ff) rpm from
an electric motor to a compressor. The service factor may be assumed as 1.35.
Assume permissible shear stress for shaft, bolt and key as 40 MPa. The permissible
crushing stress for bolt and key material may be taken as 80 MPa. For cast iron
flange, the allowable shear stress is 8 MPa.

UNrr - III
Draw the profile of a cam to give the following motion to a roller follower :

l. Out stroke during 60oof cam rotation.

2. Dwell for the next 30o of cam rotation.

3. Retum stroke during next 600 ofcam rotation.

4. Dwell for the remaining pa( of thc cam rotation.

The stroke of the follower is 20 mm and the rninimum radius of the cam is 50 mm.
The follower is radial and moves with simple harmonic motion. The radius of the
follower is 15 mm.

On

Design a cast iron piston for a single acting four stoke engine for tlte following data :

Cylinder bore -- 100 mm; Stroke = 125 mm ; Maximum gas pressure = 5 N/mm2 ;
indicated mean effective presswe = 0.75 N/mm2 ; Mechanical efficiency = 8U/o:
Fue[ consumption : 0.15 kg per brake power per how; Higher calorific value of
frcl = 42 x 103 kJ/kg; Speed = 2000 rp.m.
Any other data required for the design may be assumed.

UNrr - IV

(a) Derive the equation for length of an open belt drive.

(b) Define gear train. Explain any two t)?es of gear bain.

.On
X (a) Describe the tpes of flat belt drive.

(b) Two parallel shafts 600 mm apart are connected by spur gearing. If the gears
rotate at 150 rpm and 600 rpm respectively, determine the number of teeth required

wheel, assuming the module of gean as 6 mn.
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