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B.E. (Mechanical Engineering / Power Engineering) Seventh Semester (C.B.S.) 
Design of Mechanical Drives 

 
P. Pages : 2 TKN/KS/16/7563/7608 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Assume suitable data whenever necessary. 

 7. Illustrate your answers whenever necessary with the help of neat sketches. 

 8. Use of non programmable calculator is permitted. 

 9. Use of design Data Book is Permitted. 

 

    

1. a) Design a protected type rigid flange coupling used to transmit 40kw at 960RPM. From input 

shaft to output shaft. The service factor for application is 1.5. Assume suitable material. 

 

10 

 b) The following data is given for 360º hydrodynamic bearing. 

i) Length to diameter ratio L/d = 1 

ii) Journal diameter = 100mm 

iii) Journal speed = 1400RPM 

iv) Diametral clearance = 100m (micro meter) 

v) Radial load = 10 kN 

vi) Minimum oil film thickness variable = 0.3 (h min/c) 

 Determine viscosity of oil to be used and other operating parameters. 

 

10 

2. a) A rim type of flywheel made of C. I. [mass density = 7200 kg/m3] is used on punching press 

running at 240 RPM. The punching operation consist of 1/4th of revolution during which 

flywheel is required to supply 3000 N.M of energy. The coefficient of speed fluctuation is 

limited to 0.2. The rim contributes 95% of inertia required. The maximum permissible 

diameter of flywheel permitted in 1 meter. Calculate the flywheel rim cross section and 

induced stresses. 

 

12 

 b) A deep groove ball bearing is subjected to radial load of 10kN and thrust load of 5kN. The 

shaft rotates at 1200RPM. The expected life of bearing is 25000 hours. The minimum 

expected shaft diameter is 60mm. Select suitable ball bearing. 

 

8 

3. a) A flat belt drive used to transmit 7.5 kw power from motor shaft running at 960RPM to 

another shaft at 240RPM the center distance between shaft is limited to 1500mm. Suggest 

suitable cross section of flat belt and induced stress in belt. Select leather belt with Oak 

tanned. 

 

10 

 b) Select a suitable chain drive to transmit 30 kw from an electric motor to line shaft. The 

motor shaft diameter is 60mm, motor RPM=1200, RPM of line shaft = 300 RPM. Service 

is 12hrs/day good lubrication condition is expected. 

 

10 

4. a) Select a suitable wire rope for a mine hoist carrying a load of 20 kN to be lifted from a depth 

of 100 meter. A rope speed of 10 m/sec. Must be attained in 10 second. Also find sheave 

proportion. 

 

12 
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 b) Select a V-belt drive for 10 kw power transmission from motor shaft running at 1440RPM 

to compressor shaft running at 360RPM. The centre distance should not be greater than 1.2 

meter. 

 

8 

5.  A spur gear pinion pinion running at 900rpm transmit power to the gear which requires a 

running torque of 240 N.m@ 250rpm. Design completely pair of pinion and gear. Also 

design gear blank for larger gear consider, 

i) Gear-pinion material as steel having basic strength 95MPa. 

ii) Gear tooth profile as 20ºFD. 

iii) No. of teeth on pinion as 25. 

 

20 

6.  A pair of bevel gear is required to transmit 10 kw power at 500rpm from motor shaft to a 

machine shaft. The required speed reduction is 3:1 and shafts are inclined at 60º. The pinion 

have 24 teeth with pressure angle 20º, and made of cost-steel having strength 2mmN75 . 

The gear is made of cast iron with strength 2mmN60 . Design the gear pair completely. 

 

20 

7. a) A vertical 4-5 compression ignition engine has the following specifications. 

Brake power = 4.5 kw, Speed = 1200rpm 

Imep = 0.35 2mmN , 800mech   

Determine suitable dimensions of cylinder. 

 

15 

 b) Discuss advantages of "wet liner" and "dry liner". 

 
5 

8. a) Design completely a worm gear reducer to transmit power of 30 kw. The driving shaft is 

rotating at 1440RPM the driven shaft should rotate at 60RPM select material for worm 

SAE 2320, case hardened and for worm wheel Ph. Bronze. SAE 65. 

 

15 

 b) Explain in brief single enveloping and double enveloping of worm gear drive. 

 

 

5 

  ***********  
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