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Instructions:  1) All Questions are compulsory. 

   

Q.1  Solve the following (any Two) Marks 

Bloo

m’s 

Level 

CO 

 a) Explain the factors that influence selection of material for 

mechanical component 

8 II 302.1 

 b) Explain step by step the design procedure of knuckle joint 8 II 302.2 

 c) Explain step by step the design procedure of bell crank lever 8 II 302.2 

 

Q.2  Solve the following (any two)  

 a) A hollow shaft having inside diameter 0.6 times the outside 

diameter, made of 40C8 (Syt=400 N/mm
2
) and factor of safety is 3. 

A belt pulley of 900 mm in diameter is mounted on the shaft, which 

overhangs the left hand bearing by 200 mm. the belts are vertical and 

transmit power to the machine shaft below the pulley. The tension on 

the tight and slack sides are 3 kN& 1 kN respectively, while the 

weight of the pulley is 500 N. The angle of wrap of the belt on the 

pulley is 1800. Calculate the outside and inside diameters of the 

shaft. 

8 III 302.3 

 b) Explain various types of keys in brief with neat sketches 8 II 302.4 

 c) Explain the stresses induced while designing helical compression 

spring of circular cross section  

8 II 302.4 

 

Q.3  Solvethe following (any two)  

 a) i) Drawsketches of various forms of threads with used in power 

screws&show nomenclature.  ii) Explain self-locking and 

overhauling properties of a power screw 

9 II 302.5 
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 b) Give step by step procedure for the selection of V-belt from 

manufacturer’s catalogue 

9 II 302.6 

 c) It is required to select a flat belt drive to connect two transmission 

shafts rotating at 800 and 400 rpm respectively. The centre distance 

between the shafts is approximately 3 m and the belt drive is open-

type. The power transmitted by the belt is 30 kW & the load 

correction factor is 1.3. The belt should operate at a velocity between 

17.8 to 22.9 m/s. The power transmitting capacity of the belt per mm 

width per ply at 180
0
 arc of contact and at a belt velocity of 5,08 m/s 

is 0.0147 kW. Select preferred pulley diameters and specify the belt. 

(Use the charts given below) 

9 III 302.6 
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