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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2x10) 

 a) What is standardization?  
 b) What are the advantages of the hole-basis system over the shaft-basis 

system? 
 

 c) What is X20Cr18Ni2 designation of steel?  
 d) What is factor of safety and why is it necessary to use?  
 e) What type of stresses are induced in shafts?  
 f) Why belt drives are called ‘flexible’ drives?  
 g) What are the applications of square threads?  
 h) What is the objective of nipping of leaf spring?  
 i) Where do you use cotter joint? Give practical examples.  
 j) What are the advantages of welded joints compared with riveted joints?  
    

Q2 a) What are the steps involved in design of a machine element? (5) 
 b) Explain BIS system of designation of alloy steel with suitable examples. (5) 
    

Q3 a) A centrifugal pump is driven by 10 kW power 1440 rpm electric motor. There 
is a reduction gearbox between the motor and the pump. The pump shaft 
rotates at 480 rpm. The design torque is 150% of the rated torque. The motor 
and pump shafts are made of plain carbon steel 40C8 (Syt = 380 N/mm2) and 
factor of safety is 4. Assume (Ssy = 0.5 Syt) and calculate: 
 (i) diameter of the motor shaft; and 
 (ii) diameter of the pump shaft. 

(5) 

 b) A rigid coupling is used to connect a 45 kW, 1440 rpm electric motor to a 
centrifugal pump. The starting torque of the motor is 225% of the rated torque. 
There are 8 bolts and their pitch circle diameter is 150 mm. The bolts are 
made of steel 45C8 (Syt = 380 N/mm2) and the factor of safety is 2.5. 
Determine the diameter of the bolts. Assume (Ssy = 0.577 Syt) and the bolts 
are finger tight in reamed and ground holes.  

(5) 

    
Q4  A cylindrical pressure vessel with a 0.8 m inner diameter is subjected to an 

internal steam pressure of 2MPa. The permissible stresses for cylinder plate 
and rivets in tension, shear and compression are 80, 60 and 120 N/mm2 
respectively. The efficiency of longitudinal joint can be taken as 80% for the 
purpose of calculating the plate thickness. The corrosion allowance is 2 mm. 
The efficiency of circumferential lap should be at least 62%. Design the 
circumferential lap joint and calculate: 
 (i) thickness of the plate; 
 (ii) diameter of the rivets; 
 (iii) number of rivets; 
 (iv) pitch of the rivets; 
 (v) number of rows of rivets; and 
 (vi) overlap of the plates. 
 
 
 

(10) 
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Q5  

 
Two rods, made of plain carbon steel 40C8 (Syt = 380 N/mm2), are to be 
connected by means of cotter joint. The diameter of each rod is 50 mm and 
the cotter is made from a steel plate of 15 mm thickness. Calculate the 
dimensions of the socket end making the following assumptions: 
 (i) the yield strength in compression is twice of the tensile yield 
strength; and  
 (ii) the yield strength in shear is 50% of the tensile yield strength. 
The factor of safety is 6. 

(10) 

    
Q6  It is required to design a knucle joint to connect two circular rods subjected to 

an axial tensile force of 50 kN. The rods are co-axial and a small amount of 
angular movement between their axes is permissible. Design the joint and 
specify the dimensions of its components. Select suitable materials for the 
parts.  

(10) 

    
Q7  A helical compression spring is used to absorb the shock. The initial 

compression of the spring is 30 mm and it is further compressed by 50 mm 
while absorbing the shock. The spring is to absorb 250 J of energy during the 
process. The spring index can be taken as 6. The spring is made of patented 
and cold-drawn steel wire with an ultimate tensile strength of 1500 N/mm2 and 
modulus of rigidity of 81370 N/mm2. The permissible shear stress for the 
spring wire should be taken as 30% of the ultimate tensile strength. Design 
the spring and calculate: 
 (i) wire diameter; 
 (ii) mean coil diameter; 
 (iii) number of active turns; 
 (iv) free length; and  
 (v) pitch of the turns.  

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Preferred size  
 b) acme thread  
 c) 

d) 
Grey cast iron 
Butt joint 
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