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DIPLOMA EXAMINATION IN ENGINEERING/TECHNOLOGY/
MANAGEMENT/COMMERCIAL PRACTICE - OCTOBER. 20 1 9

AUTOMOBILE DESIGN

(Maximrrn marks : 100)

PART -A
(Vtaxinum mad6 : l0)

I Answer a// questions in one or two sentences. Each q,estion carries 2 marks.

1 . Define inversion of mechanism.

[?rze : 3 hours

Write down any four materials used for the constuction of belt.

Defne the lengtha of a connecting rod.

Define offset follower used in cam mechanism, .

Marks

(5 x2 = l0)

PART - B

Maximwn marks : 30)

Answer any -fve of the following questions. Each question carries 6 marks.

1 List any six facton goveming design of machine elements.

2. Draw a neat sketch of crank and lever mechanism and indicate the links.

3. Explain tlre requiremurts of stnft couplings

4. Explain the constructional details ofa roller chain.

5. List foru forces actirg on the cormecting rod.

6. Explain ttre procedure for designing the pison banel'

7. Explain the classification'of gears.

ll5el

(s x6 = 30)
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PART - C

(\4aximum marks: 60)

(Answer one fi;1l question from each unit. Each frrll question carries 15 marks')

Uxir - I

ill (a) Explain the working of Ackerman steering gear with a diagram.

O) Explain the classification of bearings'

On

(a) A hollow shaft of extemal and intemal diameters 125,mm and 50mm is tansmitting

power at 100 rpm. Find the power tansmitted by *re shaft, if the shearing stess is

not to exceed 45MPa.

(b) Explain the inversion used in eltiptical tammel arrangement.

UNII - II

(a) A rectangular sunk key is used to connect a pulley to a 40mm diameter shaft.

The standard cross section of the key is 12 mm x 8 mm and 65mm long is required to

ftnsmit 750 N-m torque. The key and shaft are made of same material. Detennine

whether the length is sufficien! if ttre permissible shear stress and crushing stesses

are limited to 60MPa and 150MPa respectively.

O) Explain the arrangement of compound belt drive with a sketch.

On

(a) Two parallel shafts 5 meters apart are p.rovided with pulleys 500 mm and 750 mm
iri diameter. Find the length of belt for following trvo conditions.

@ For running the two shafts in the same directior\ and

(ii) For tuming the two shafu in opposite direction.

(b) Explain the classification of keys.

Uurr - III

(a) Derive the equation for mpan radius of the friction surface of a single plate clutch

considering uniform pressure.

O) Write down the points to be considered during the design of a piston.

On

VIIi (a) A multiple disc clutch has five plates having four pain of active friction surfaces.

If the intensity of pressure is not to exceed 0.127 Vnun2, find the power tansmitted
at 500 r.p.m. The outer and inner radius of friction surfaces ary, 125 mm and 75 mm
respectively. Assume uniform wear and take coefficient of friction as 0.3.

O) Explain the procedure adopted for determining the dimensions of cross section of
the connectine rod.
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MarksUNn - IV
x A cam with 30 nrm as minimum diameter is rotating clock wise at a uniform speed of

1200 rpm and has to grve the following motion to a roller follower 10 mm in diameter.
(t) Follower to complete outward stoke of 25 mm dwing l20o of cam rotation with

equal uniform acceleration and retardation.

G) Follower to dwell for 60o of cam rotation.

GD Follower to retum to its initial position during 90o of cam rotation with equal
uniform acceleration and retardation.

(iv) Follower to dwell for the rcmaining 90o of cam rotation.

Draw tlre cam profile if the axis of the roller follower passes throWh the axis of the cam. 15

On

X (a) Two parallel shafts 600 mm apart are connected by spur gearing. The gears rotate

at 120 rpm and 360 rpm respectively. Calculate thq number of teeth required on

each wheel, if the diametal pirch of the teeth is 0.25 mm. 8

(b) Explain reverted gear arrangement with a sketch. 7
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