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PART - A

Q.1. Answer ALL questions

© 20 T o

Classify various types of theories of failure.

Define tolerance and classify it.

Graphically represent the various types of variable stresses.
Illustrate the applications of cotter joint and knuckle joint.
Classify various types of coupling.

PART -B

Answer ALL the questions

2.a.
b.

With neat sketch explain various types of fit.
Calculate the tolerances, fundamental deviations and limits of sizes for the hole
designated as 30H8.
(OR)
The load on a bolt consists of an axial pull of 10 kN together with a transverse

shear force of 5 kN. Find the diameter of bolt required according to
1. Maximum principal stress theory; 2. Maximum shear stress theory; 3.

Maximum principal strain theory; 4. Maximum strain energy theory; and 5.
Maximum distortion energy theory.
Graphically represent all the five theories of failure.
A circular bar of 500 mm length is supported freely at its two ends. It is acted
upon by a central concentrated cyclic load having a minimum value of 20 kN
and a maximum value of 50 kN. Determine the diameter of bar by taking a
factor of safety of 1.5, size effect of 0.85, surface finish factor of 0.9. The
material properties of bar are given by: ultimate strength of 650 MPa, yield
strength of 500 MPa and endurance strength of 350 MPa.

(OR)
A simply supported beam has a concentrated load at the centre which fluctuates
from a value of P to 4 P. The span of the beam is 500 mm and its cross-section
is circular with a diameter of 60 mm. Taking for the beam material an ultimate
stress of 700 MPa, a yield stress of 500 MPa, endurance limit of 330 MPa for
reversed bending, and a factor of safety of 1.3, calculate the maximum value of
P. Take a size factor of 0.85 and a surface finish factor of 0.9.
Classify various types of rivet heads used in structural application.
Design a double riveted butt joint with two cover plates for the longitudinal
seam of a boiler shell 1.5 m in diameter subjected to a steam pressure of 0.95
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5.a.

N/mm?. Assume joint efficiency as 75%, allowable tensile stress in the plate 90
MPa; compressive stress 140 MPa; and shear stress in the rivet 56 MPa.

(OR)
Explain various modes of failure of knuckle joint.
Design a knuckle joint to transmit 200 kN. The design stresses may be taken as
80 MPa in tension, 60 MPa in shear and 150 MPa in compression.
A 45 mm diameter shaft is made of steel with a yield strength of 400 MPa. A
parallel key of size 14 mm wide and 9 mm thick made of steel with a yield
strength of 340 MPa is to be used. Find the required length of key, if the shaft is
loaded to transmit the maximum permissible torque. Use maximum shear stress
theory and assume a factor of safety of 2.
Design a muff coupling which is used to connect two steel shafts transmitting 40
kW at 350 r.p.m. The material for the shafts and key is plain carbon steel for
which allowable shear and crushing stresses may be taken as 40 MPa and 80
MPa respectively. The material for the muff is cast iron for which the allowable
shear stress may be assumed as 15 MPa.

(OR)
Design a bushed-pin type of flexible coupling to connect a pump shaft to a
motor shaft transmitting 32 kW at 960 r.p.m. The overall torque is 20 percent
more than mean torque. The material properties are as follows : The allowable
shear and crushing stress for shaft and key material is 40 MPa and 80 MPa
respectively. The allowable shear stress for cast iron is 15 MPa. The allowable
bearing pressure for rubber bush is 0.8 N/mm?. The material of the pin is same
as that of shaft and key.
Explain mechanical advantage and classify types of lever.
Design a foot brake lever from the following data : Length of lever from the
centre of gravity of the spindle to the point of application of load = 1 metre
Maximum load on the foot plate = 800 N. Overhang from the nearest bearing =
100 mm Permissible tensile and shear stress = 70 MPa.

(OR)
An electric motor driven power screw moves a nut in a horizontal plane against
a force of 75 kN at a speed of 300 mm/min. The screw has a single square
thread of 6 mm pitch on a major diameter of 40 mm. The coefficient of friction
at screw threads is 0.1. Estimate power of the motor.
A power screw having double start square threads of 25 mm nominal diameter
and 5 mm pitch is acted upon by an axial load of 10 kN. The outer and inner
diameters of screw collar are 50 mm and 20 mm respectively. The coefficient of
thread friction and collar friction may be assumed as 0.2 and 0.15 respectively.
The screw rotates at 12 r.p.m. Assuming uniform wear condition at the collar
and allowable thread bearing pressure of 5.8 N/mm?, find: 1. the torque required
to rotate the screw; 2. the stress in the screw; and 3. the number of threads of nut
in engagement with screw.

--- End of Paper ---
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