Ref. No.: Ex/ME/5/T/322/2025
Bachelor of Engineering(Mechanical Engineering). 3 yr. 2"Semester Exam 2025

Subject: Machine Design Ill  Time: Three hours// Full marks: 100
Answer any five questions. All questions carry equal marks
(Any missing data may be chosen where ever required) .

1. A compressor running at 400 rpm is driven by a 18 kW, 1600 rpm motor through 14-1/2 full
depth gears. The center distance is 400 mm. Both the gears are made of steel with an ultimate
tensile strength of 450 N/mm?. They are heat treated to a surface hardness of 250 BHN. Assume
that velocity factor accounts for the dynamic load. Assuming medium shock condition and factor

of safety.
i) Determine the Module, face width, and number of leeih on each gear
ii) Check the gears for dynamic loading and wear, - -~ [14+6]

2. a) Define the dynamic load carrying capacity of rolling —contact bearing.
b) Why ball and roller bearings are called antifriction bearing? [5+3+12]
c) The radial load acting on a ball bearing is 6 kN and the expected life for 90% of the bearings is
9000 h. If the shaft rotates at 1500 rpm, find the dynamic load carrying capacity of the bearing.

3. i) What are the advantages of bevel gears ?

ii) A pair of straight bevel gears has a velocity ratio of 2:1. The pitch circle diameter of the pinion
is 80 mm at the large end of the tooth. A power of 6 kW is supplied to the pinion rotating at 800 rpm.
The face width is 40 mm and the pressure angle is 20 deg. Determine the tangential, radial, and axial
component of resultant tooth force acting on the pinion. [4+16]

4. i). Select a radial ball bearing to fit a portion of a shaft where the design diameter may be from
15 mm to 25mm, according to bearing selected. It must withstand a radial load of 839.5 N and a
thrust load of 310 N and should have a Ly life of 2000 hr. at.5500rpm. '

ii). State whether the selected bearing can be used for 5 years ( 8 hr./day, 5 days/weék, 50
weeks/year.) If not, what bearing would you recommend? _ [15+5]

5. i) What are the drawbacks of the worm gear drive?

ii) A pair of worm gear wheel is designated as 3/60/10/6. The worm is transmitting 5 kW power at
1440 rpm to the worm wheel. The coefficient of friction is 0.1 and the normal pressure angle is 20 deg.
Determine the components of gear tooth force acting on the worm and the worm wheel. [5+15]

6. Write short noteson : [4x5=20]

a) “Lewis form factor”, b) Stribeck equation
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c) Ly life, “ 'd) Drawbacks of bevel gears

Fa/CO X ey X 4

0.025 1 0 0.56 20 0.22
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0.040 1 0 0.56 1.8 0.24
0.070 1 0 0.56 1.6 0.27 i 5
0.130 1 0 0.56 1.4 0.31 16
17
0.250 1 0 0.56 1.2 0.37
18
0.500 1 0 0.56 1.0 0.44 19

26

Take deformation factor (C) = 11400 N/mm? in all cases.
Table 1: Lewis Form factor (Y) , z = no of teeth pinion/gear



