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Sec-A
1. Briefly describe the following terminologies of gears: (CO4)(5)

i. Circular Pitch

ii. Clearance
iii. Pitch Circle
iv. Addendum
V. Dedendum

2. ltis required to standardize 11 speeds from 72 to 720 rpm for a machine tool. Specify the
speeds. (CO1)(5)

3. Identify the different steps involved in machine design? (CO1) (5)

4. ldentify the need of endurance limit approximate estimation and how it is to be done?
(CO2)(5)

Sec- B

5. A bracket, attached to a vertical column by means of four identical rivets, 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/mm?. (10)(CO3)



|-'—'-1 25 kN

6. 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/m?, yield point of 350 MN/m? and
endurance limit in bending for a 7.5 mm diameter specimen of 210 MN/m?. The notch
sensitivity factor can be taken as 0.8. The theoretical stress concentration factor may be

interpolated from following tabulated values: (15)(C0O2)
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where r¢ is the fillet radius and d is the shaft diameter. The reliability is 90%
(K¢=.897).Determine the life of the shaft.

Table: Values of coefficients a and b in surface finish factor

Surface finish a b \
Ground 1.58 - 0.085
Machined or 4.51 -0.265
cold-drawn

Hot-rolled 57.7 -0.718

As forged 272 -0995

Table: Values of size factor



Diameter (d) (mm) K,

d<15 1.00
7.5 <d<50 0.85
d > 50 0.75

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 Prl = 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. (CO5)(15)

Sec-C
8. A transmission shaft, supporting two pulleys A and B and mounted between two bearings
C1 and C2 is shown in Fig. 9.57. Power is transmitted from the pulley A to B. The shaft
is made of plain carbon steel 45C8 (Sut = 600 and Syt = 380 N/mmz2). The pulleys are
keyed to the shaft. Determine the shaft diameter using the ASME code. (CO4)(20)
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OR
Design a pair of spur gears required to transmit 12 kW at 2000 rpm of pinion. The
velocity ratio received is 2.5:1. The teeth are 20° stub involute. (CO4) (20)
. 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. (CO4) (20)



Table’ Dimensions and static and dynamic load
capacities of single-row deep groove ball bearings*
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