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B.E. Seventh Semester (Mechanical Engineering) 
Machine Design – III 

 

P. Pages :  2 NKT/KS/17/2354 

Time : Three Hours  Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Answer two questions from Section – A and two questions from Sections – B.  

 3. Assume suitable data wherever necessary. 

 4. Illustrate your answers wherever necessary with the help of neat sketches. 

 5. Use of Design data book & Non programable calculator is permitted.  

 

  SECTION - A  

1. a) Design a bush pin type of coupling for connecting the motor and centrifugal pump shaft. 

The details of the duty required from the pump are  

 Power to be transmitted = 18.5kW. 

 Speed in RPM = 1000. 

 The diameter of motor and pump shafts are 50mm and 45mm respectively. The 

permissible bearing pressure on the rubber bush is 0.35N/mm2 and shear stress in the pin 

material is 40N/mm2.  
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 b) A multi cylinder engine is to run at a constant load at a speed of 600rpm. On drawing the 

crank effort diagram to a scale of 1mm = 250 N.m. and 1mm=3 degree  the areas in square 

mm above and below the torque line are as follows. 

+160; – 172; + 168; –191; + 197, –162 sq. mm.  

The speed is to be kept within 2.5% of the mean speed of the engine. Calculate the 

necessary moment of inertia of the flywheel. 

  Determine the suitable dimension for cast iron flywheel with a rim whose breadth is 

twice it's radial thickness. The density of cast iron is 7250 kg/m3; and it, working stress in 

tension is 6mpa. Assume that the rim contributes 95% of the flywheel effect. 

 

10 

2. a) A journal bearing is proposed for centrifugal pump. The diameter of journal is 200mm and 

the load on it is 40kN. and it's speed is 900 rev/min. Complete the design calculation for 

the bearing. Assume foil = 70ºC.  
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 b) A ball bearing is operating on the following cycle for 1 minute. 
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   Fr (N) Duration  Speed  

 3000N 15 Seconds  1440 rpm 

 4000N 30 seconds  1080 rpm 

 5000N 15 seconds  720 rpm  

 

 

   The expected life of bearing is 1000 hours. What is the dynamic load carrying 

capacity of bearing suggest at least 3 – types of suitable bearing. 

 

 

3. a) A V-belt is to be designed to operate a hoist by an I.C. Engine [Single Cylinder]. at 800 

rpm. Supplying 20kW power. The hoist is to operate 3-5 house per day. Provide the 

complete specification of V-Belt drive. Take speed ratio = 2.5. 

 

10 

 b) A compressor is to be a actuated from a 10kW electric motor. The speed of motor shaft is 

960 rpm and that of compressor is 320 rpm. The compressor operates in two shifts. The 

minimum Centre distance should be 550mm. Select a suitable chain drive. Also calculate 

the dimensions of the chain component. 

 

10 
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  SECTION – B 

 

 

4.  A pair of spur gear with 20º stub teeth is required to transmit 25kW from a motor shaft 

running at 1440 rpm to output shaft running at 360 rpm for continuous duty and medium 

shock. Design a gears for continuous duty. The set of gears are made of SAE 1045 steel 

heat treated with So = 210 mpa. 

Also design the gear blank. 
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5.  A worm gear drive is used to transmit 40kW between two shaft with a transmission ratio 

of 24:1. The motor rpm is 960.  

Determine. 

 i) The worm and worm gear proportions. 

 ii) The temperature rise of oil. 

 The material used for worm is SAE 3120 steel and worm gear is phosphor Bronze 

 SAE-65.  

 

20 

6. a) Determine the size of a 6 x 19 standard wire rope to be used with a drum hoist to lift 30kN 

from a depth of 60 meter. Assume a rope speed of 300 meter/min. and an acceleration of 

2.4 m/sec2. 

a) When starting with no slack. 

 

b) When slack = 0.6 meter at starting. 

 

c) Find the necessary drum diameter and length. 

 

d) Also design the shear for hoist. 
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 b) Explain in brief the types of motor with their characteristics and practical application. 

 

 

6 

  ****************  
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