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Instructions : (1) All questions are compulsory.
(2) Illustrate your answers with neat sketches wherever necessary.
(3) Figures to the right indicate full marks.
(4) Assume suitable data, if necessary.
(5) Use of Non-programmable Electronic Pocket Calculator is
permissible.

Marks

1. A) Attempt any three : 12
a Explaindesgncongderationinautomobiledesign.
b) Explain Ergonomic aspectsof machinedesign.
c) Writetwo application of each of thefollowing :
i) Turnbuckle i) Knucklejoint
d) Stateand explaintheeffect of Keywayson shaft.

B) Attemptany one : 6
a Writestepwisedesign procedurefor abushed pinflexiblecoupling.

b) Designaknucklejoint (i) Fork end (ii) Eyeend and (iii) Knuckle pinwhereatensleforce
40 x 103N isacting. The safe stressin the parts are shear stress = 60 N/mm?, Tensile
stress= 80 N/mm?, and crushing stress= 40 N/mm?.

2. Attemptany four of thefollowing: 16

a Derivetherdationfor torqueto betransmitted by single plate clutch considering uniform
wear condition.

b) Definetheterms:
) Fatigueand i1) Endurancelimit with suitableexample.

c) List No.of different factorsto be consider tofind designload and explain any two of them.

d) Design apropeller shaft to transmit 5 kW at 5000 r.p.m. with gear box reduction 16 : 1.
Assumepermissibleshear stressfor shaft material is45 N/mm?2.

€) Explainmaximum principa stresstheory of failure.

3. Attemptany four of thefollowing: 16
a Describethedesign procedureof arear axle.
b) Draw and explainthestressstrain diagramfor ductilematerial.
C) DescribetheNipping of leaf springswith neat sketch.
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d) Desgnarectangular key for ashaft of 50 mm diameter. The shearing and crushing stressesfor
key material are 42 N/mm?2and 70 N/mm2, respectively. For shaft to resist torque 5000 Nm.

€) Findthediameter of asolid shaft to transmit 20 kW at 200 rpm. The ultimate shear stressfor
the shaft may betaken as 360 N/mm? and the factor of safety as8.

4. A) Attempt any three:
a) Definestandardisation and statethefour advantagesof it.
b) Definealever. Describethreebasictypesof lever.

¢) A sngleplatedutchwithbothsdeeffective hasouter andinner diameter 300mmand200mm
respectively. Themaximumintensity of pressureat any point in the contact surfaceisnot
exceed 0.1 N/mm?2. If the coefficient of frictionis0.3, determinethe power transmitted by
clutch at aspeed of 2500 r.p.m.

d) Describe stepwise procedurefor designing the piston crown of an enginefor bending
strength and thermal consideration.
B) Attemptany one of thefollowing:
a) Explaindesign procedureof aconnecting rod.

b) Designfulcrum pin of rocker arm which carriesload of 5000 N and has equal lengths of
load arm and effort arm. Thelength of armsare 250 mm. The angle betweenthearmsis
160° . Theallowable bearing pressureis 7 N/mm?

5. Attemptany two of thefollowing :
a) Design asocket and spigot type cotter joint which hasto withstand aload 20x 10°N. Take
sefetensilestress56N/mm?, shear stress40N/mm? and crushing stress40 N/mim?,

b) Draw the neat sketch of diding mesh gear box and write the design procedurefor teeth
caculation.

) Designthepiston pinwithfollowing data. Maximum pressureonthe pistonis4 N/mm?2, diameter
of piston 70 mm, Allowable stresses, dueto bearing is30 N/mm?, bending 80 N/mm?, and
shear stress60 N/mm?2,

6. Attemptany two of thefollowing :

a A semi-dliptical spring hasan overall length of 1m. and sustain aload of 70 kN at itscentre.
The spring has 3 full length leavesand 15 graduated leaves with acentral band of 100 mm
width. All theleaves areto be stressed to 400 N/mm? when fully loaded. Theratio of total
spring depthtothat of thewidthis2. Young modulus E = 0.2x 105 N/mm?2, Determine::

1) Thicknessand width of theleaves.

2) Initial gap that should be provided between full length and graduated |eavesbeforethe
band load isapplied.

3) Theload exerted on the band after the springisassembled.
b) Describeindetail thedesign procedure used to design the piston ringsand piston skirts.
¢) Describeindetail design proceduretodesign
) Thicknessof cylinder head if) Cylinder head boltsor studs.
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