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Instructions :
1. Attempt all questions.
2. Write each section in a separate answer book.
3. Make suitable assumptions wherever necessary.
4. Draw diagrams/figures whenever necessary.
5. Figures to the right indicate full marks allocated to that question.
6. Follow usual meaning of notations/abbreviations.

SECTION - 1
Q 1 A) Answer the following in brief (Any 2) [4]

I) Write any two applications of Tribology in industry.

II) Define lubricant and state its function.
III) An oil of relative density 0.8 has a viscosity of 0.5 Pascal-second at a given temperature. Convert it into

centistoke and centipoise.
Q 1 B) Answer the following (Any 2) [6]

I) What are the lubricants used in I.C. Engines? Enlist different lubrication system used in I.C. engine.
II) Define bearing life and explain factor affecting its failure.
III) Explain vacuum filter with neat sketch.
IV) Enlist types of viscosity and solve the following problem;

A rectangular plate of 650 x 550 mm is placed over a plane fixed surface. The
two are separated by an oil-layer of thickness 0.55 mm. The viscosity of oil is
90 cP. Determine the force required to push the plate at a speed of 7 m/s.

Q 2 A) Answer the following in brief (Any 3) [6]

I) State the differences between minor wear and major wear.
II) Write different laws of friction.

III) Draw the sketch of transition wear.
IV) What is meant by friction? Classify the friction. 

Q 2 B) Answer the following (Any 1) [4]

I) A pin on disc experiment, the rate of volume of wear observed was 0.1 mm3/min. Pin was placed at 30
mm radial distance from the centre of the disc. The disc was rotated at 550 rpm. Load on the pin is 35 N.
A material of the pin is brass with hardness of 125 N/mm2. Determine the wear constant. 

II) Briefly explain pin on disk method to measure the friction.

Q 3 A) Answer the following in brief (Any 2) [4]

I) Define the terms lay and flaw.
II) Briefly explain surface roughness symbol.
III) What are the advantages of surface profilometer?

Q 3 B) Answer the following (Any 2) [6]

I) Explain the selection criteria for coating for wear and corrosion resistance.

 

mm.
magnification of graph = 1500; Horizontal magnification of graph = 100 ; Suitable sampling length = 0.8
Sum of area above center line = 480 mm2 ; Sum of area below center line = 480 mm2 ; Vertical

(Ra) for the information given below;
A machine block is made by shaping operation with 0.1 mm allowance. Determine the roughness value

Define surface engineering and solve the following problem:IV)
Explain average roughness and root mean square roughness with neat sketch.III)
State the different techniques used for the measurement of the surface texture.II)



SECTION - 2
Q 4 A) Answer the following in brief (Any 2) [4]

I) Write down equations for energy losses in hydrostatic bearing.

 II) Explain the optimum design of hydrostatic step bearing

 III) Explain squeeze film damper.
 

Q 4 B) Answer the following (Any 2) [6]

I) Explain different criteria for selection of bearing.

 II) Derive the expression for load carrying capacity and time of approach in case of two parallel circular
plates separated by a fluid film.

 III) Derive the equation of load carrying capacity of hydrostatic step bearing.

IV) The following data is given for a hydrostatic step bearing of a vertical turbo generator.

Thrust load = 800 KN

Shaft speed = 100 rpm

Inlet pressure = 7.5 MPa

Ratio of recess dia. to shaft dia. = 0.5

Oil film thickness = 0.02 mm

Viscosity of lubricant = 35 mPa.s

Specific heat lubricant = 2.1 kJ/kg

Mass density of lubricant = 860 kg/m3

Suggest the optimum oil-film thickness so that the total power loss is minimum. 

 Q 5 A) Answer the following in brief (Any 2) [4]

I) Draw a neat sketch of convergent – divergent type of hydrodynamic thrust bearing with its advantages.

II) Write assumptions for Petroff's equation.

III) Define the term oil whirl.

Q 5 B) Answer the following (Any 2) [6]

State operationg conditions and advantages of gas lubricated bearing. II)

State the differences between oil lubrication and gas lubrication.I)

Q 6 B) Answer the following (Any 1) [6]

Sketch the working principle of gas lubricated bearing. III)

Write applications of gas lubrications.II)

Draw pressure distribution diagram for gas lubricated bearing. I)

Q 6 A) Answer the following in brief (Any 2) [4]

distributed, determine the power absorbed by the collars.
0.4 Mpa. The coefficient of friction may be taken as 0.05. Assuming that the pressure is uniformly
diameter 300 mm and inner diameter 200 mm. Shaft runs at 120 rpm and bearing pressure amount to
The thrust of propeller shaft is absorbed by 6 collars. The rubbing surface of these collar have outerIV)

Determine the equation of pressure distribution for infinitely long Hydrodynamic journal bearing.III)

Justify the statement.
“Two parallel surfaces having relative motion and separated by a fluid film cannot support a thrust load”.II)

bearing characteristics number.
Explain the different regimes of hydrodynamic lubrication with the help of plot of coefficient of friction VsI)


