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Q-1 (30 marks)
A pair of spur gears consists of 24 teeth pinion, rotating at 1000 rpm and transmitting power to a 48
teeth gear. The module is 6 mm, while the face width is 60 mm. Both gears are made of steel with an
ultimate tensile strength of 450 N/mm2. They are heat treated to a surface hardness of 250 BHN .

Assume that velocity factor accounts for the dynamic load. Calculate
A Beam strength
B Wear strength
C The rated power that the gears can transmit if service factor and the factor of safety are 1.5 and2,
respectively.

Q-2 (35 marks)
It is required to design a bushed pin fype flexible coupling to connect the output shaft of an electric
motor to the shaft of centrifugal pump. The motor delivers 20 KW power at 720 rpm. The starting
torque of motor can be assumed to be 150'/0 of rated torque. Design the coupling and specify the
dimensions of its components.
Note - Selection of materials
Shafts - Syt =380 N/mm2-------- f.:2
Keys - Syt = 400 N/mm2-------- f,= 2

Flanges - Sut = 200 N I mm2 -------- f, =6

Q-3 (35 marks)
A machine shaft, supported on two identical taper roller bearing A and B, is shown in Fig. It is
subjected to a radial force of 30 KN and a thrust force of 10 KN. The thrust is taken by bearing A
alone. The shaft rotates at 300 rpm. The machine is intermittently used and expected life Lror, of the
bearings is 400 h. The minimum acceptable diameter of the shaft, where the bearings are mounted, is
60 mm. Select suitable taper roller bearings for the shaft.
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