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10.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Express Goodmarn equation for brittle material.

Write and explain the terms in the expression for
calculating bending stresses in a curved beam.

What;are the aj)plications of a cottered joint?

What are che reqmmments of a good coupling?

What do you mean by Caulking?

What is the purpose of expansion joints?

Name the common materials for Crankshaft manufacturing.
What is welding process?

Differentiate flywheel and governor in their functions?

What are the forces acting on the connecting rod?
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PART-B (5x16=80 marks)

(i)  What is stress concentration factor? Write
the value of stress concentration factor for a
place of infinite width having a small hole
at centre.

(i) State and explain any four theories of
failure for bi — axial sfatic stress system,

Or

A short cast iron. column of hollow circular
section with 250mm outer djameter and 150mm
inside diameter carries a vertical load of 400kN
acting at a point 100mm from the axis of the
column, Determine:

[6) Normal'and‘bending stress induced in
it. )

@)  If the resultant ‘stress throughout the

: crogs section is to be compressive,
what’should be the maximum value of
the distance between the axis and the
load? :

A solid shaft is supported on two bearings 1.8m
apart and rotates at 250 rpm. Three pulleys P, Q,
R are located on the shaft at distances of 0.6m,
1.35m, and 1.65m respectively to the right of the
left hand bearing. The diameters of the pulleys
P, Q are 0.75m and 0.6m respectively. 29.56 KW
power is supplied to the pulley R out of which
18.5 KW is taken off by pulley Q and the
remaining goes to the other. The drive from P is
vertically downward while from Q is downward
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at an angle of 60° to the horizontal. For pulley P
and Q the tension ratio is 2 and angle of lap is
100°. The magnitude of load at R is 8 KN and is
downward at an angle of 20° to the vertical. The
shaft is required to work with minor shock load.
Design the shaft made up of C45 steel.

Or

Design a bush type flexible flange coupling to
transmit 10KW at 720rpm. Allowable shear
stress for shaft, key and bolt may be taken as 50
N/mm? and the crushing stress for the key as 110
N/mm?. The permissible shear stress for the
coupling should be limited to 18 N/mm? and the
bearing pressure between the bush and the
coupling should be limited to 2 N/mm?.

A cantilever in'the form of a steel pipe of 100mm
internal diameter and 400mm long is welded to
the vertical'side of a structure by an all round
fillet weld. The thickness of the pipe is 8mm.
Determine the size of the weld if it is to have the
same Strength as that of the pipe. What load can
be supported at the end of the cantilever if the
maximum permisgible stress is 100MPa?

Or

Design a knuckle joint for transmitting an axial
load of 60 kN, for the following
stresses o, = 60MPa; r = 40MPa; 5, = T5MPa;

Design a leaf spring for a truck to the following
specifications.

Maximum load on springs =140 KN.
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No. of spring = 4.

Spring material is 40 Cr 3 Mo 1 V 20* alloy
steel.

Maximum no. of leaves = 10,
Spring span = 1m.

Permissible deflection 80mm.
Or

Design a helical compression springs for an
aircraft engine valve to exert a maximum force
of 6KN under a deflection of 40mm. Take [1] =
850N /mm? for the spring material and spring
index C = 6, Assuming suitable end condition,
determine ﬁ*ge length and solid length.

Design the 1 cross section of a connecting rod.
Assume following data.

Piston diameter : 200mm
Stroke of piston’ : 300mm
Length of t}}e connecting rod 600mm
Wexght of R:ecilsroc'ating parts : 2kN
Speed of the Engine : 1000 rpm
Maximum gas pressure : 1 N/mm?

Maximum torque is experienced in the
crankshaft when the crank angle is 30° from the
inner dead center position.

Or
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Design a suitable deep groove ball bearing for  (16)
supporting a radial load of 10KN and an axial
thrust of 3KN for a life of 4000 brs at 800rpm.
Assume shaft diameter 50mm. Also calculate

the expected life of the designed bearing.
Specify tolerance limits for shaft and housing.
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