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Time: 3 hrs.

Note: l. Answer any FIVE fall questions,
2. Missing Data is any may suitably

"rii:r Max. Marks: 100

ONE full questionfritm each module.
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.- *,,,0" Fig Q(5) (lo Marks)
b6'FBracket shown in Fieolfb) is subiected to a pull of 10kN. The Bracket has a

"**;tu

(10 Marks)

. idd ;, .+.*r" ,r

OR

rv = 100MP$ffi: SbUpa. F,ffife factor of safety by maximum principle stress theory
and maxiragjhwhear stress theoryS'" (10 Marks)

b. Define Endrff.iince Limit. State.and exolain the factor for modifuins it, (10 Marks)

:- ,.t:j:i= i ,.,.*'..,. 'i:j"': t I\

a. '' A plated C45 sfuH(oy = 353 MP,'a) is subjected to the following stress c. : l5OMPa ;

Limit. State,,and explain the factor for modiffing it. (10 Marks)

''=.,.,i' Module-2
a. Design a square*kef for a gear shaft of diameter 25mm. 20kW power at 100rpm is

transmitted froryffine shaft to the gear. The yield strength of key material in tension is
450MPa and $cior of safety is 3. The yield strength in compression can be assumed to be

equal to the yietd strength in tension. Determine dimensions of the key. (10 Marks)
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Design and sketch the assembly of a knuckle joint to .o*tffio mild steel rodisubjected
to an axial pull of 100kN. The allowable stress for rods+iid pin are l00MPa, 130MPa and

60MPa in tension, crushing and shear respectively.J'fii*:.be ding of the pin is prevented by

OR * "-:'''' '
A solid steel shaft running at 600rpm is sppp,orted on bearing 600mm apart. The shaft

receives 40kW through a 400mm diametqp" pulley weighing 40ON'"oeated 300mm to the

right of 1eft bearing by a vertical flatr$e&"tlrive. The power is ttan*mitted from the shaft

through another pulley of diameter#00mm weighing 800N located 200mm to the right of

21AUs3

right bearing. The belt driver are,.4tffiht angler to each other,.an8 ratio of belt tension is 3.

over load. Take ff%I0.03 and P: 1.0346lylPa; yield stress is294.2MPa and Dz: l.SDr.
'r^l-^ Dr.\e - a -. /rfl \rfarLc\

through another pulley of diameterffi0O'ffim weighing 800N located200TT !o the right ot
right bearing. The belt driver are*4tffiht angler to each other,.an'tl ratio of belt tension is 3.

Determine the size of shaft ne,,$#!i!5y, if the allowable shg'Atp.tress in the shaft material is

40MPa and the load are steadtm (20 Marks)

5a.

7a.
b.

Take FOS = 3.1*+.* 1,1'"""""' (10 Marks)
b. A single blo,g$bfike is shown in Fig Q6(b) The drum diameter is 250mm. The contact

angle is ied at the end of the level and the

coeffici
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(,*.n,"' ,--il. &.t Fig Q5(b) (10 Marks)kl*Mi f'A&u ftfl rlB VJ(u/ , (ru rYrarKS,

?."';.:.pitsign a helical compfesiion spring to su,ffiort an axial load of 3000N. The deflection under
i,s+lbad is limited tp,l60iliin. The spring ipdex is 6. The spring is made of chrome-vanadium

-' 
steel and factory.ffiBafety is equal-tb",1. (10 Marks)

b. Determine tti#kidttr and thick4ei.3+of6 leaves cantilever spring 300mm long to carry a load
of 1550N;'WitF'h deflection offfim. The maximum stress in the spring should not exceed

0.330GPa. tfite p = 204GPA.$ (10 Marks)

f'r6*r*\ MOdUle-4
Explain Buckling of connecting rod.
Design a connectingi"rod for a petrol engine from the following data. Cylinder bore or
diameter of pig .+ 100mm length of connecting rod = 350mm ; Maximum pressure or
explosion pr O = 3N/mm2 ; Length of stroke : 150mm ; Engine speed : 1500rpm ;

weight of recjpfl6cating parts 25N complession ratio = 4:1, assume any further data required

(06 Marks)

for the desigh.
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8a.
b.

9 a. Sketch and explain : iffiWlate type head pistorgffi€up type head piston. (10 Marks)

b. Design cast iron plltoffir a single acting four strdkd diesel engine from the following data.

Cylinder bore = flffi,flim ; Lengfh of stroke : 125mm ; Speed : 2000rpm ; Brake mean

effective presS&gE 0.5MPa ; Maximurgl=-.gas pressure = 5MPa ; Fuel consumption :
(10 Marks)0.25KglBp kr klilDllr. du,.+: =
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f 0 a. With a neat sketch, explain sirgle row overhead ffip.rnechanism. *ffi- (10 Marks)

b. State the necessity of vaffiperators. With a nea&ketch explain ffi&Vlp. of valve rotator.- 
,*J";"'"'" * d "*'."*l (10 Marks)
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OR
Sketch and explain different types of crank shaft. ) L'+ (08 Marks)

Design an overhung or side crankshaft at top d#dcdhtre position, with two main bearings

and flywheel in between them for an IC engi,q#hdving single cylinder 250mm x 300mm.

The flyvheel cum belt pulley weights l0kN"Tffg maximum pressure is 2MPa. The ratio of
length of connecting rod to crank teEfffu"$. 4.5, total belt pull*"iffSkN. The torque is

maiimum when the crank angle is at ffifrom inner dead cente&#ilbe gas pressure at this

instant is l.05MPa. Width of hub$,gr ffpwheel cum belt pulley i$ 200mm. Assume any

further data required for the desigq''u*" ,*k. (12 Marks)
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