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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 viscosity? Why it is important for fluids characterization?  
 b) What is the effect of shear rates on viscosity? Explain.  
 c) What do you understand by the term Viscosity Index (VI)?  
 d) What are the limitations of capillary tube viscometer?  
 e) Distinguish between full and partial journal bearing.  
 f) Differentiate between mineral and vegetables oils used for lubrication 

purpose. 
 

 g) Write differences between fluidity and viscosity?  
 h) What are the various desirable properties of a good bearing material?  
 i) Write the parameters used for bearing design.  
 j) What do you understand by oil whip?  
    

Q2 a) The following data is given for a hydrostatic thrust bearing:  
 shaft speed = 720 rpm   
 shaft diameter = 400 mm 
 recess diameter = 250 mm 
 film thicknesss = 0.15 mm 
 viscosity of lubricant = 30 cP 
 specific gravity = 0.86 
 specific heat = 1.75 kJ/kg˚C  
 supply pressure = 5 MPa 
Calculate 
load carrying capacity of the baring; 
flow requirement; 
 pumping power loss; 
 frictional power loss; and 
temperature rise. 
Assume that the total power loss in the bearing is converted into frictional 
heat. 

(5) 

 b) Explain the working of rotating cylinder viscometer with clear schematic. (5) 
    

Q3 a) The following data is given for a 360˚ hydrodynamic bearing:  
 journal diameter = 100 mm 
 bearing length = 100 mm  
 radial load = 50 kN 
 journal speed = 1440 rpm 
 radial clearance = 0.12 mm 
 viscosity of lubricant = 16 cp 
calculate 
 (i) minimum film thickness; 
 (ii) coefficient of friction; and 
 (iii) power lost in friction. 

(5) 

 b) What is the significance of bearing characteristic number? Illustrate. (5) 
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Q4  Derive 3-D Reynold’s equation for hydrodynamic lubrication. Also write 
assumptions used for deriving the equation. 

(10) 

    
Q5 a) 

 
 
 
 
 

Two concentric cylinders filled with SAE 30 oil at 38˚C with an absolute 
viscosity of 100 cP. The radius of inner cylinder is 50 mm, radial clearance 
between cylinders is 0.5 mm, and their width is 100 mm. For the outer cylinder 
rotating at 300 rpm, calculate the friction torque and power loss acting on the 
inner cylinder. 

(5) 

 b) State the principles, advantages, limitations and applications of  hydrostatic 
lubrication. 

(5) 

    
Q6 a) Write the most commonly used bearing materials. Mention any five with 

respect to their properties and advantages. 
(5) 

 b) Explain the mechanism of pressure development in an oil film. (5) 
    

Q7 a) Explain gas bearing in detail. (5) 

 b) What do you understand by thermal equilibrium of journal bearing? (5) 
    

Q8  Write short answer on any TWO : (5 x 2) 
 a) Tilting pad thrust bearing  
 b) Oil whirl  
 c) 

d) 
Sommerfield number 
SAE 
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