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Attempt any five questions.

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

Each question carry equal marks (14 marks)
Draw neat sketch where ever required.

English version is considered to be Authentic

Answer the following questions.
1. What are the factors to be considered fo the selection of materials for the

design of machine elements. (03)
i1. State the various methods to control the effect of stress concentration in
machine member. (04)

A punch can withstand a safe compressive stress of 300 N/mm? . It is used for
punching hole of 15mm diameter in plate material which has ultimate shear
stress of 120 N/mm”. Calculate maximum thickness of plate material through
which a hole can be punched.

List various failures of a riveted joint. Explain each failure by neat sketch
giving equation of each.
A cotter joint is to resist an axial load of 40 KN. The allowable stresses are
o= 75MPa, T = 60 MPa and o, - 150 MPa. Find ( i.) Diameter of the rod (ii)
Diameter of the enlarged end of spigot (iii) Width and thickness of Cotter

OR
A Knuckle Joint is to carry a load of 30 KN. If the allowable stresses are ;=
75 N/mm?, t = 60 N/mm” and bearing pressure for pin is limited to 25 N/mm?.
Find (i) Diameter of the rod (ii) Diameter of the pin, take 1/dp = 1.25. (iii)
Check the pin in shear failure.

Answer the following questions.
(i.) State the function of Coupling. List various types of couplings.(03)
(ii.)Define “Leaf Spring”. State the function of Leaf Spring. (04)
A rocker arm has two arms 160 mm & 190 mm in length. The included angle
between the arms is 160°. It exerts aan axial load of 4 KN at the valve end at a
distance of 160 mm form the fulcrum pin center. If the allowable stresses are
o= 70 MPa, 1 =55 MPa, P,- 10 MPa. Find (i) Diameter and length of
fulcrum pin, if I/dp = 1.25 (ii) Rectangular cross section of rocker arm near the
boss, if h = 2.5t

OR
Answer the following questions.
(i.) State the difference between shaft , axel, and spindle. (03)
(ii.)Define Lever. State various types of Lever. (04)

Determine Bending Stress induced in a Semi-elliptical leaf spring from the
following data. (i) Central load = 10KN (ii)Effective span = 1000 mm (iii)
Width of leaves = 60 mm. (iv) Thickness of Leaves = 6 mm (v) Total number
of leaves = 10, including 2 extra full length leaves. Also find deflectin of
spring if E =2 x 10° MPa.
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A cover of a steam engine cylinder is secured by means of 10 bolts. The inner
diameter of cylinder is 260 mm and maximum steam pressure is 1.20 MPa. If
the allowable tensile stress for the bolt material is 60 MPa, find the size of
bolt.
Following data refers to a valve of 4-stroke diesel engine.

- Length of spring when the valve is closed = 60 mm

- Length of spring when the valve is open = 50 mm.

- Load on the spring when the valve is closed = 225 N.

- Load on the spring when the valve is open = 365 N.

- Spring Index = 8

- Allowable shear stress for spring = 325 N/mm®

- Modulus of rigidity = 83 x 10° N/mm?. Find

L. Spring wire diameter.
il. Nos. of coils if ends are squared and ground.
1. Stiffness of spring.

OR

What is eccentric loading? Give at least six machine elements subjected to
eccentric loading and draw sketch of any three.

A 25 KW motor transmits power at 1000 rpm. The motor has M.S. shaft &
key. If shear and crushing stress for M.S. shaft & key are 40 N/mm? and 110
N/mm?’ respectively Find the width & thickness of key for a length 60 mm.

State Lame’s theory for radial & circumferential stresses and state
assumptions made in Lame’s theory.
The main bearing of a diesel engine is subjected to a load of 20 KN, at 700
rpm. The ratio d/c = 1000. If 0.25 KW power is lost in friction, determine the
viscosity of lubricating oil. Take journal diameter as 85 mm and bearing
length 105 mm.

OR
Sketch an antifriction bearing and label its different elements. Also state the
advantages of such bearing.
A thin cylindrical shell of 4500 liter capacity is to be designed. The internal
pressure is 1.6 MPa and allowable hoop stress is not to exceed 70 MPa for this
shell material. Assuming joint efficiency for the shell as 85%. Find the
thickness of the spherical shell.
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