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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.
(6) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.
Marks
1. Attempt any five: (4x5=20)
a Describefatigueand endurancelimit.
b) Describethe concept of “Boltsof uniform strength”.
c) Statestrength equationsto design spigot, spigot end, spigot coller.
d) Desgnrectangular key for ashaft of 50 mm diameter. Thea lowable shear and crushing stresses
for key material are42 MPaand 70 MParespectively.

€) Foraright angled bell crank lever, horizontal armis500 mmlong and aload of 4.5kN actson
itatitsend.At theend of vertical arm, 150 mminlengthaforce’ P actsasshown. Calculate
force' P, mechanica advantageand reactionat fulcrum.
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f) Statethedesign procedureof single plate clutch using wear condition.
g Stateany four criteriasfor selectionof “factor of safety”.

2. Attemptany four: (4x4=16)
a Define:
1) Strength 2) Stiffness 3) Creep 4) Reslience
b) Tworodsof 52 mm diameter arejoined by knucklejoint totransmit aload of 150kN. Determine
induced stressesin single eyeand knucklepin.
C) Statestrength equationsonly, required to design turn buckle.
d) Describedesign procedurefor full, floating rear axle.

€) Anautomotivegear box giventhreeforward and areverse speed. Sketch neat layout and state
all gear ratiosin termsof number of teeth on each gear pair.

f) Explanconcept of nipping.
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3. Attemptany four: (4x4=16)
a Describespindle, axleand typesof shaft with their appropriate example,
b) Enlisttypesof failureand describeany threeof them.
C) Describetypesof leaver with their appropriate example.
d) Draw neat sketch of leaf spring and show span of spring, ineffectivelength, central load, width
of spring, total depth of spring.
€) Define:
1) Indicated power 2) Brakepower
3) Frictiond power and staterelation between them.
f) Stateany four requirementsof piston material.

4. Attemptany two: (8x2=16)

a) Designflangecouplingtotransmit 15 kW at 900 rpm. Theservicefactor may beused as1.35.
Following permissible stresses may be assumed.

Shear stress for shaft, bolt and key material is 40 MPa. Crushing stress for bolt and key
material is80 M Paand shear stressfor castironis8MPa.

b) A multiplateclutchisto transmit 4.5 kW at 750 rpm. Theinner and outer radii of contact
surfacesare40 and 70 mm respectively. Theco-efficient of frictionis0.1. Theaverageintensity
of pressureis0.35 N/mm? Find total no. of clutch plates, actual axia forcerequired, actual
average pressure and actua maximum pressure.

C) A four strokediesd enginehasfollowing specifications.

1) B.R-5kW at 1200 rpm

2) Indicated mean effective pressure0.35 N/mm?

3) Mechanicd efficiency 80%

Determine:

1) Boreandlength of cylinder

2) Thicknessof cylinder head

3) Sizeof studsfor cylinder head if alowabletensilestrength for stud material is65MPa

S. Attemptany two: (8x2=16)
a) Desgnpiston pinfor following datapiston diameter 70 mm, max. gaspressureinsdecylinder
4.5 N/mm?2. Allowable stressesin bending, shear and bearing are 100 M Pa, 70 MPaand
25 MParespectively.
b) 1) Enlistapplicationsof cotter joint and knucklejoint.
I1) Statethedesign procedureof rocker arm.
¢) Designbushed pinsonly for aflexiblecoupling to transmit 18 kW a 900 rpm. Diameter of shaft
for couplingis60 mm.Allowableshear and bending stressesin pin are 25 N/mm? and 50 N/mim?
respectively. Theallowable bearing pressurein rubber bushis0.3 N/mm?2.

6. Attemptany two: (8x2=16)
a) Design connecting rod cross-section with following data.
1) Max. pressureinsidecylinder 6.5 N/mm?
2) Pistondiameter =100mm
3) Strokelength=110mm
4) Effectivelength of connectingrod =220 mm
5) Max. alowablestressin cripling= 120 MPa
1
6) Rankin'sconstant ——
6000
Also calculate height of cross-section at both theends.
b) Statethedesignprocedurefor pistonringsand skirt length.
c) Describeservicefactor, overload factor, vel ocity factor and factor of safety.




