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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Define bearing  
 b) What is meant by hydrodynamic lubrication?  
 c) What is a self-lubricating bearing and how does it function?  
 d) What is significance of turbulence coefficient?  
 e) How the sliding speed effect on co-efficient of friction?  
 f) Write the parameters used for bearing design?  
 g) State different regime of lubrication ?  
 h) What is the difference between air film lubrication and oil lubrication?  
 i) Explain the significance of Sommer-field number in distinguishing bearings.  
 j) Explain the following terms as applied to journal bearings :  

(i) Bearing characteristic number ; and  
(ii)  Bearing modulus. 

 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Define wear and explain type of wear with sketches  
 b) Explain in brief friction measuring methods.  
 c) Explain with neat sketch abrasive wear tester.  
 d) Distinguish between : 

(i) Dynamic and Kinematic viscosity  
(ii) Fluidity and viscosity 
(iii) Newtonian and Non Newtonian fluid 

 

 e) Discuss any six desirable properties of bearing materials  
 f) Derive the expression for rate of flow of oil and load carrying capacity for on 

hydrostatic step bearing 
 

 g) Describe the elasto-hydrodyanamic lubrication (EHL) and state its merit and demerits 
and applications? 

 

 h) Write a note on thermal equilibrium of Journal bearing  
 i) A journal bearing of a centrifugal pump running at 1740 rpm has to support a steady 

load of 8kN. The journal diameter from trial calculation is found to be 120 mm. Design 
suitable journal bearing for the pump to operate under hydrodynamic condition. 

 

 j) What is Delamination theory and explain with diagram.  
 k) Design a journal bearing with the following specifications: Journal diameter =90 mm, 

Journal speed=2500 rpm, Radial load=10 kN. 
 

 l) An engine bearing of 80mm diameter, 10mm length and clearance to radius ratio of 
10−3 , lubricated by the oil with viscosity 0.01Pa.sec, is operating under a load of 1.5kN 
at a speed of 5000rpm. Select the filter pore size to limit wear on this bearing. 
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Derive the expression for maximum pressure during elastic deformation of two 
contacting solid spheres? 

(16) 

    
Q4  Stating the assumptions made in deriving Reynolds, derive the Reynolds equation in 

two dimensions. 
(16) 

    
Q5  A ball thrust bearing with 7 balls is loaded with 7000N across its races through the 

balls, Diameter of the  spherical balls is 10mm. Assume the load is equally shared by 
the all balls and the race is a flat surface (R2= ∞). Determine the size of contact patch 
on the race. Assume Poission’s ratio as 0.28 and E= 207 GPa for ball and race 
materials. 

(16) 

    
Q6  Derive the Petroff’s equation and expression for coefficient of friction in lightly loaded 

bearing with assumption? 
(16) 
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