Ref:Ex/ME/5/T/322/2024

Bachelor of Engg(MechanicalEngg). 3yr. 2"Semester Exam 2024

Subject : Machine Design Ill  Time : Three hours// Full marks : 100

Answer any five questions
All questions carry equal marks

1. It is required to design a chain drive to connect a 12 kW, 1600 RPM electric motor to a
transmission shaft running at 400 RPM. The operation involved in moderate shocks.
i.  Specify the number of teeth on the driving and driven sprocket.

ii. Select at proper roller chain. '

ii. Calculate the PCDs of the driving and the driven sprockets.

iv.  Determine the number of chain links.

v.  Specify the correct center distance. '

. Assume center distance is 40 times the pitch of the chain.

2. Aball bearing operates on the following work cycle :

Element | Radial Load | Speed ( RPM | Element Time
No. (N) ) (%)
1 3000 720 30
2 7000 1440 50
3- 5000 900 20

The dynamic load carrying capacity of the bearing is 25kN. Calculate the average speed of
rotation, the equivalent radial load and the bearing life.

3. 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/week, 50
weeks/year.) If not, what bearing would you recommend?

4. i).What is the difference between shat and axle?
ii). In a railway wagon, the maximum load on a pair of wheels is 100 kN : one wheel takes 70 kN

the other 30 kN. The distance between the rails is 1.45 m and between the centers of the axle
boxes is 1.9 m. Find the diameter if the axle at the wheel. Consider the safe stress as 77 MPa.
5. Write short noteson :
a. Polygonal effect of chain
b. failures of the chain
c. Stribeck equation
d. Lewis equation.
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6. A pair of spur gear consist of a 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 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. Calculate
Beam Strength, Wear Strength and the rated power that the gears can transmit. If service factor

[ 2]

and factor of safety are 1.5 & 2 respectively.
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Table 2 Power-rating for sivple roller chain
Piriion sé@d Power (kW)
(epm) 06B 08B 10B  12B 168
50 0.14 034 0.64 L7 2.59
100 025 0.64 118 201 483
200 047 118 219 375 8.94
%00 0.61 170 318 5.43 1306
500 1.9 272 501 853 20,57
700 148 366 6.71 14,63 2173
1000 203 509 897 1565 3489
1400 2:73 6:81 11.67 1815 3847
1800 344 810 13031985 - -
2000 3.80 1349 . 2057 -
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Take deformation factor (C) = 11400 N/mm? in all cases.
Table 1: Lewis Form factor (Y) , z = no of teeth pinion/gear



