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Instructions: Use of Design data handbook is allowed.
SECTION A 

S. No. Marks CO
Q 1 Describe  the  stress  concentration  and  different  approaches  to  minimize  stress

concentration in threaded members & shaft with keyways ?
5 CO2

Q 2 Determine the numbers of R5 basic series from 1 to 10 ? 5 CO1
Q 3 List out the steps involved in process of Machine Design? 5 CO1
Q 4 A round shaft made of a brittle material and subjected to a bending moment of 15 N-

m is shown in fig below. The stress concentration factor at the fillet is 1.5 and the
ultimate tensile strength of the shaft material is 200 N/mm2. Determine the diameter
d, the magnitude of stress at the fillet and the factor of safety.

5 CO2

SECTION B 

Q 3 A bracket, attached to a vertical column by means of four identical bolts, is subjected
to an eccentric force of 25 kN as shown in Fig below. Determine the bolt size, if the
permissible shear stress is 60 N/mm2. 

10 CO3



OR

A bolted joint, consisting of four identical rivets, is subjected to an eccentric force of
5 kN as shown in fig. Determine the size of bolts, if the permissible shear stress is 60
N/mm2.

Q 4 The section of a steel shaft is shown in Fig below. The shaft is machined by a turning
process. The section at XX is subjected to a constant bending moment of 500 kN-m.
The shaft material has ultimate tensile strength of 500 MN/m2, yield point of 350
MN/m2 and endurance limit in bending for a 7.5 mm diameter specimen of 210 MN/
m2.  The  notch  sensitivity  factor  can  be  taken  as  0.8.  The  reliability  is  90%
(Kc=.897).Determine the life of the shaft. 

15 CO2



Q 5 A rigid coupling is used to connect a 45 kW, 1440 rpm electric motor to a centrifugal
pump. The starting torque of the motor is 225% of the rated torque. There are 8 bolts
and their pitch circle diameter is 150 mm. Select suitable materials for various parts
of the coupling, design the coupling and specify the dimensions of its components.

15 CO4

SECTION-C

Q 6 A textile industry, due to specific adjustments, requires the configuration of a power
transmission  shaft  as  shown in  Figure  1.  The  prime  mover  is  an  electric  motor
supplying 50 kW, to the 15° involute gear D of 405 mm. pitch circle diameter, with
the shaft rotating at 300 rpm. Pulley C, 710 mm. diameter, distributes 45 kW, to a
loom, at an angle of 50° to the horizontal below the main shaft. Pulley B, 813 mm.
diameter, distributes 15 kW to a conveyor belt starting at a location vertically down
to the main shaft. The angle of wrap and the belt tension ratio for both the pulleys are
180°  and  2.5,  respectively.  Since  the  loading  on  the  shaft  is  fluctuating,  the
combined fatigue and shock factors can be taken as 2 and 2.5, respectively. Working
stresses, for the material selected, are 70 N/mm2 in tension and 48 N/mm2 in shear.
Calculate for the safe diameter of the shaft.

OR

A centrifugal pump is run continuously at 500 rpm by an electric motor that makes
2000 rpm. 50 hp is delivered by the motor shaft to the pump shaft by means of a spur
gear drive as shown in the figure below. Design the gear drive.

20 CO4

Q 7 A shaft transmitting 50 kW at 125 rpm from the gear G1 to the gear G2 and mounted
on two single-row deep groove ball bearings B1 and B2 is shown in Fig below. The
gear tooth forces are Pt1 = 15915 N Pr1 = 5793 N Pt2 = 9549 N Pr2 = 3476 N. The
diameter of the shaft at bearings B1 and B2 is 75 mm. The load factor is 1.4 and the
expected life for 90% of the bearings is 10000 h. Select suitable ball bearings.

20 CO4
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