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 PART – A (ANSWER ALL QUESTIONS) (Marks 10*2=20) 

 

Q.No Questions BTL CO Marks 

1.  Differentiate between direct stress and bending stress. L2 1 2 

2.  What is meant by preferred numbers? L1 1 2 

3.  How hollow shaft are superior to solid shaft? L2 2 2 

4.  In what situation flexible coupling are used? L1 2 2 

5.  Interpret the various methods of failure of knuckle joint. L2 3 2 

6.  Classify the various types of welded joints. L1 3 2 

7.  Define Spring Index. L1 4 2 

8.  Can you explain the purpose of flywheel? L2 4 2 

9.  How would you describe square journal bearing? L1 5 2 

10.  Summarize the types of radial ball bearings. L2 5 2 

 
PART – B (ANSWER ALL QUESTIONS) (Marks 5*16 = 80) 

 

Q.No Questions BLT CO Marks 

11.  a 

 

A hollow shaft of 40 mm outer diameter and 25 mm inner diameter is 

subjected to a twisting moment of 120 N-m, simultaneously, it is 

subjected to an axial thrust of 10 kN and a bending moment of 80 N-m. 

Calculate the maximum compressive and shear stresses. 

L2 1 16 

   Or    

 

b 

 

A cylindrical shaft made of steel of yield strength 700 MPa is subjected to 

static loads consisting of bending moment 10 kN-m and a torsional 

moment 30 kN-m. Determine the diameter of the shaft using two different 

theories of failure, and assuming a factor of safety of 2. Take E = 210GPa 

and poisson's ratio = 0.25. 

L2 1 16 

  

12.  a 

 

A solid circular shaft is subjected to a bending moment of 3000 N-m and 

a torque of 10000 N-m. The shaft is made of 45 C 8 steel having ultimate 

tensile stress of 700 MPa and an ultimate shear stress of 500 MPa. 

Assuming a factor of safety as 6, determine the diameter of the shaft. 

L3 2 16 

  
 

Or 

 

  
 



 

 
 b 

 

Design a cast iron protective type flange coupling to transmit 15 kW at 900 

r.p.m. from an electric motor to a compressor. The service factor may be 

assumed as 1.35. The following permissible stresses may be used: 

    Shear stress for shaft, bolt and key material = 40 MPa 

    Crushing stress for bolt and key = 80 MPa 

    Shear stress for cast iron = 8 MPa 

Draw a neat sketch of the coupling. 

L3 2 16 

  

13.  a 

 

A mild steel cover plate is to be designed for an inspection hole in the 

shell of a pressure vessel. The hole is 120 mm in diameter and the 

pressure inside the vessel is 6N/mm2. Design the cover plate along with 

the bolts. Assume allowable tensile stress for mild steel as 60 MPa and 

for bolt material as 40 MPa. 

L2 3 16 

   Or    

 b 

 

A plate 75 mm wide and 12.5 mm thick is joined with another plate by a 

single transverse weld and a double parallel fillet weld as shown in Fig. 1. 

The maximum tensile and shear stresses are 70 MPa and 56 MPa 

respectively. Find the length of each parallel fillet weld, if the joint is 

subjected to both static and fatigue loading. 

 
Fig. 1 

L2 3 16 

  

14.  a 

 

Design a helical spring for a spring loaded safety valve (Ramsbottom 

safety valve) for the following conditions: 

Diameter of valve seat = 65 mm; Operating pressure = 0.7 N/mm2; 

Maximum pressure when the valve blows off freely = 0.75 N/mm2; 

Maximum lift of the valve when the pressure rises from 0.7 to 0.75 N/mm2 

= 3.5 mm; Maximum allowable stress = 550 MPa; Modulus of rigidity = 84 

kN/mm2; Spring index = 6. Draw a neat sketch of the free spring showing 

the main dimensions. 

L3 4 16 

   Or    

 b 

 

A multi-cylinder engine is to run at a constant load at a speed of 600 

r.p.m. On drawing the crank effort diagram to a scale of 1 m = 250 Nm and 

1 mm = 3°, the areas in sq mm above and below the mean torque line are 

as follows: 

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

The speed is to be kept within ± 1% of the mean speed of the engine. 

Calculate the necessary moment of inertia of the flywheel. Determine 

suitable dimensions for cast iron flywheel with a rim whose breadth is 

twice its radial thickness. The density of cast iron is 7250 kg / m3, and its 

working stress in tension is 6 MPa. Assume that the rim contributes 92% 

of the flywheel effect. 

 

L3 4 16 

  



 

 
15.  a 

 

Design a journal bearing for a centrifugal pump from the following data: 

Load on the journal = 20 000 N; Speed of the journal = 900 rpm.; Type of 

oil is SAE 10, for which the absolute viscosity at 55°C = 0.017 kg / m-s; 

Ambient temperature of oil = 15.5°C; Maximum bearing pressure for the 

pump = 1.5 N / mm2. Calculate also mass of the lubricating oil required for 

artificial cooling, if rise of temperature of oil be limited to 10°C. Heat 

dissipation coefficient = 1232 W/m2/°C. 

L4 5 16 

   Or    

 b 

 

A shaft rotating at constant speed is subjected to variable load. The 

bearings supporting the shaft are subjected to stationary equivalent 

radial load of 3 kN for 10 per cent of time, 2 kN for 20 per cent of time, 1 

kN for 30 per cent of time and no load for remaining time of cycle. If the 

total life expected for the bearing is 20 × 106 revolutions at 95 per cent 

reliability, calculate dynamic load rating of the ball bearing. 

L4 5 16 

 
 


