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Explain stress concentration.
Derive six standard sizes of rod between 10 mm and 32 mm.

A knuckle joint is subjected to a tensile load of 12 kN. Taking
allowable stresses in tension and shear are 60 N/mm? and 30 N/mm?
respectively. Calculate (i) Rod diameter (ii) Diameter of pin
considering shear only
A double riveted lap joint is to be made for joining two plates of 10
mm thick. The allowable stresses are 60 N/mm? in tension, 50
N/mm? in shear and 80 N/mm? in crushing. Calculate (i) Diameter
of rivet (ii) Pitch

OR
A cotter joint has to withstand a maximum load of 60 kN. The
permissible stresses for material of parts are 40 N/mm? in tension,
30 N/mm? in shear and 100 N/mm? in crushing. Determine (i)
Diameter of rod (ii) Diameter of spigot (iii) Thickness of cotter (iv)
Width of cotter

Explain with neat sketch construction of semi elliptical leaf spring.
The rocker arm of an exhaust valve lever is subjected to a load of
6000 N acting at the end of each arm, the arm length being equal to
225 mm. The angle between the arms is 150°. Find the dimensions
of the fulcrum pin and section of the lever near the fulcrum. Take I/d
= 1.25. Assume rectangular section for the lever with h = 3b. The
allowable stresses are 80 MPa in tension, 64 MPa in shear and 20
MPa in bearing.

OR
Explain with neat sketch construction of antifriction bearing.
A ball bearing is to carry a radial load of 4 kN and a thrust load of 5
KN. It is operating at a speed 1600 R.P.M. for an average life of 5
years at 10 hours per day for 300 working days in year. Determine
the basic dynamic load rating,when inner race is rotating. Take
X=0.56, Y=1.6, S=1, V=1 and K=3.

Explain design procedure of key.
A closed coil helical spring is to be designed for loads ranging from
2 kN to 2.5 kN. The axial compression of spring for load range is 8
mm mean diameter of coil is 36 mm and spring index is 6. Calculate
: (i) Dia. Of Spring Wire (ii) No. of active coils
Take G= 8 X 10* N/mm?.

OR
Differentiate Shaft, Spindle and Axle.

07
07

07

07

07
07

07
07

07
07

07



Q.5

Q.5

U1

UAH 2

UH 3

(b)

(a)
(b)

(a)
(b)

A flange coupling is to transmit 75 kW power at 150 R.P.M.
Calculate diameter of shaft, pitch circle diameter, diameter of bolts
and number of bolts for this coupling. Assume allowable shear stress
in shaft as 75 N/mm? and allowable stress for bolts are 30 N/mm?.

Classify different types of pressure vessels.
A Cylinder of inside diameter 150 mm and thickness 15 mm is
subjected to internal pressure of 5 N/mm?. Find out (a) Hoop Stress
(b) Longitudinal Stress (c) Max. Shear Stress.

OR
List machine elements subjected to eccentric loading with neat
sketches.
A frame of a ‘C’ clamp has rectangular c¢/s of h=60 mm ,b=20 mm.
A maximum load of 20 kN is acting at a distance of 90 mm from
neutral axis of the frame. Find maximum and minimum stresses
induced in the frame section.
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10 mm 3 32 mmell AR ASell 89 @SS UBR AT

As osA BBo2 UR 12 kKN AlS A B. doll HIE SoUBAH Wal
Q2R RU WofsN 60 N/mm? Wal 30 N/mm? 8. AS
stal®eR el Aot staMe? (g5 QR 3cR awllal) 0.
10 mm wstgalell W@dlal sed RA2s AU Aol A3c B.
ol 2B, RlaAR ol gllol A BajsN 60 N/mm?, 50 N/mm?
wal 80 N/mm? B. RA2 staue: ua MU 0.

el
A5 5l2 WBe2 UR 60 kN S AL 8. Aol HIS SRUBE,
Q1R ua gRlot WA BoysA 40 N/mm?, 30 N/mm? el 100
N/mm? 8. As stau@eR, ¥lolle stame: e sleell sies
A Usloue 2.

Al slAfR st Als @Y1l 2 At 2169 wLg(A WA UM AT
A A% WHetl A A UR 6000 N all AlS AL 8. olal
UMl clone 225 mm 8. A W A W& 150 B. $EisH
et U [AclR ol As2Uototl HIU N I/d = 1.25, [@AdRell
AGRIRYU WUSDE HIZ h = 3b AL Aol HIZ 2B, [Q2AR
U ARl WU AaisN 80 MPa, 64 MPa A 20 MPa 8.
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Sl oll (388t MR UMl
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Wl RYSL 635U 6 B, RUSL cllAR stz wal Alseal sl8c
ol Avaul L. G = 8 X 10* N/mm?.
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