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Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version Authentic

Draw neat sketches wherever necessary.

1) Explain stress concentration and methods to reduce it.
2) Define factor of safety and state factors upon which it’s value depends.
Suggest suitable materials for following elements giving reasons for their
choices :
1) Connecting rod 2) Gas Cylinder 3) Helical Spring 4) Bearing 5) Lathe bed.
Two rods connected by a knuckle joint sustain a maximum load of 10 KN.
Design rod diameter, knuckle pin & eye end. Design stresses for all parts are
ot =80 N/mm?2, t =50 N/mm?2 , opr =35 N/mm?2.
A double riveted double cover butt joint is used to connect two plates 12 mm
thick. A pitch of the rivet is 60 mm. ot = 70 MPa, t =55 MPa , o =100
MPa. Find diameter of rivet and strength of riveted joint. Draw neat
sketch of joint.

OR
State the application of Preferred number and standardize 6 speeds between
160 rpm and 500 rpm.
The bell crank lever of Hartnell governor has vertical arm of 120 mm length
and horizontal arm 100 mm. The maximum centrifugal force acting on the
vertical arm is 1500 N. Design the lever completely with neat sketch. Take o
=70 N/mm?2, opr =30 N/mm?2.
A closed coiled helical spring with 48 mm mean coil diameter and 6 mm wire
diameter is required to work under a load of 650 N. The spring is to have 9
active coil and the ends are to be squared and ground. If G = 80 KN/mm®. Find
shear stress induced, no. of coils, and deflection of spring.

OR
A semi-elliptical leaf spring has a span of of 1 meter. There are two extra full
length leaves and eight graduated leaves including a master leaf. The spring
material is 55 Si2Mn90 steel having yield point stress of 1500 Mpa. If E=2.07
x 10° Mpa and central load is 30 KN. Find : (1) Width and thickness of leaves
if b/h = 10 (2) Deflection of spring. Take factor of safety = 2.
List various parts subjected to direct twisting movement. A flanged coupling is
required to transmit 60 KW at 250 rpm. Find shaft diameter , bolt diameter
and no. of bolts, flange thickness and flange diameter. Tshart = 60 MPa, Tholt =
25 MPa.
1) What is eccentric loading? List at least six machine elements subjected to
eccentric loading.
2) A “C” clamp carries a vertical load of 20 KN. The body of the “C” clamp is
of rectangular cross- section. The distance between the load line and neutral
axis of section is 150 mm. Take safe tensile stress of 100 N/mm?. Find the
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section of the clamp body. Assume height two times breadth.

Classify the pressure vessel and state the equation to find thickness of thick
and thin cylinder.

OR
The cover of a steam engine cylinder is secured by means of 12 bolts. The
inner diameter of cylinder is 275 mm and maximum steam pressure is 1.15
MPa. If the allowable tensile for the bolt material is 50 MPa. Find the size of
bolt.
State the value of D/t ratio of thick and thin cylinder & calculate thickness of
hydraulic cylinder press whose internal diameter is 600 mm . The maximum
water pressure is 20 MPa and allowable hoop stress for C.1I. cylinder is 40
MPa. Use lami’s equation.
1) Define bearing & classify it.
2) Differentiate between Journal bearing and anti friction bearing.
1) Differentiate between cotter joint & knuckle joint.
2) Differentiate between shaft & axle.

OR
State use, advantages and disadvantages of anti friction bearing.
1) State application of power screw.
2) Explain different forms of threads with neat sketches.
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