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Question Paper Consists of Part-A and Part-B 
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Four Questions should be answered from Part-B 

 
 

 PART – A (6 X 2 Marks) 
 

1 a Specify the merits of rolling contact bearing over sliding contact bearing                 2M 

b Why is I-section preferred for the connecting rod?                                                     2M 

c How do you design the Piston Head?                                                                         2M 

d State the advantages and disadvantages of the chain drive over belt and rope drive.  2M 

e Write short notes on gear drives giving their merits and demerits?                            2M 

f What are the differences between straight beam and curved beam?                          2M 

 

 PART – B (4 X 12 Marks) 

 

2 Design a journal bearing for a centripetal pump from the following data Load on the journal =  

20000 N; Speed of the journal = 900r.p.m; 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 / mm
2
. 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/m
2
/°C.                                                                                                                        12M 

 

3 Design a connecting rod for a Combustion engine running at 1800r.p.m. and developing a 

maximum pressure of 3.15N/mm
2
.The diameter of the piston is 100mm: mass of the 

reciprocating parts per cylinder 2.25 kg: length of connecting rod 380mm: stroke of piston 

190mm and compression ratio 6:1. Take factor of safety of 6 for the design. Take length to 

diameter ratio for big end bearing as 1.3 and small end bearing as 2 and corresponding bearing 

pressure as 10 N/mm
2 

  and 15 N/mm
2
. The density of material of the rod may be taken as 8000 

Kg/m
3 

and the allowable stress in the bolts as 60 N/mm
2 

and in cap as 80N/mm
2
 .The rod is to be 

of I-section for which you can choose your own proportions. 

Draw a neat dimensional sketch showing provision for lubrication. Use rankine         formula for 

which the numerator constant may be taken as 320 N/mm
2 

 and the      

denominator constant 1/ 7500 .                                                                                              12M 

 

4 Describe the complete design procedure for Piston with neat sketches.                                12M 

 

5  The included angle of V-groove belt is 30°.The belt is 20 mm deep and maximum width is 

20mm. If the mass of the belt is 0.35 kg per metre length and maximum allowable stress is 

1.4MPa, determine the maximum power transmitted when the angle of lap is 140°. Take 

μ = 0.15.                                                                                                                                 12M 

 



6 A cast steel Spur gears are to transmit 20 KW when the pinion rotates 300r.p.m. The velocity 

ratio is 1:3. The allowable static stresses for the pinion and gear materials are 120MPa and 

100MPa respectively.  The pinion has 15 teeth and its face width is 14 times the module. 

Determine the module and face width. Taking into consideration of the dynamic loading. The 

tooth form factor   y can be taken as    y=0.154 −
0.912

𝑁𝑜.𝑜𝑓 𝑡𝑒𝑒𝑡ℎ
      

Velocity factor CV   = 
3

3+𝑉
 

where V is the pitch line velocity in  m/S                                                                                     12M 

 

7 Determine the load carrying capacity of a trapezoidal cross sectioned crane hook. The radius of 

curvature of the inner fiber is 50mm.Yield strength of the material is 250Mpa.Use factor of 

safety of 2 and Choose suitable dimensions of the section.                                           12M 
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