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Q1)  Discuss Application and Limitation of Extreme Pressure Additives. 
b) Explain Physical and Chemical properties of lubricant.

OR
Q2) a) What is lubricant? Explain basic mode of lubrication.

b) Describe Tribology in metal cutting specific reference to coolant, action
of coolant, types of coolant.

 
Q3) a) Explain the quantitive law of sliding friction. Explain different methods
to measure friction.

b) A Hard steel surface consist of an array of conical asperities of an average
semi-angle 70° slides on soft lead surface (H=85MPa) under load of 15
N. Calculate Volume of lead displaced in unit slide distance. The volume
of lead material is 10-6m3 for sliding distance of 1kM. Calculate wear
coefficient of Lead. Assume H is Hardness.
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Q4)  Explain 1) Stick slip vibration phenomena. 2) Abrasive wear theory. [8]
b) Describe causes of friction.

[2]

c) A flat strip of 450 mm × 600 mm × 25 mm is rolled between the roll of
Diameter 550 mm. If final thickness of strip is 18 mm. Calculate arc
length of contact and also Calculate Maximum Possible reduction in
single pass. If coefficient of friction is 0.3.
[6]

Unit - III

Q5) a) What is tilting pad bearing? Compare Tilting pad bearing with fixed pad
bearing.
[6]
b) The following data related to a Hydrodynamic tilting pad bearing.
Ø

Dimension of pad in the direction of motion = 100 mm

Ø

Dimension across the direction of motion = 425 mm

Ø

Minimum oil film thickness = 0.04 mm

Ø

Viscosity of oil = 0.02 × 10-6 N-s/mm2

Ø

Sliding velocity = 3 m/s.

Calculate at optimum condition:
i)

The location of pivot.

ii)

Maximum pressure.

iii)

Maximum pressure location.

iv)

Average pressure.

Assume dW/dn=0 n=2.18=
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Q6)  Explain Raimondi and Boyd method used for design Hydrodynamic
journal bearing.
[6]
b) The following data is given for 360° Hydrodynamic bearing.
¡

Journal Diameter = 100 mm.

¡

Bearing length = 50 mm.

¡

Journal speed = 1500 rpm.

¡

Minimum oil film thickness = 15 microns.

¡

Viscosity of oil = 30 × 10-9 N-s/mm2.

¡

Specific gravity of oil = 0.86.

¡

Specific heat of oil = 2.09 kj/kg°C

Fit between journal and bearing is normal fit H7e7.
Calculate :
i)

Load carrying capacity of bearing.

ii)

Co-efficient of friction.

iii)

Power lost in friction.

iv)

Total flow rate of oil.

v)

Side leakage.

vi)

Temperature rise.

[12]

Table No: 1
Diameter, mm
100
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Tolerance, mm
H7

E7

+0.035

-0.072

+0.00

-0.107
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SECTION - II
Unit - IV
Q7)  Derive expression for fluid flow through Annular Area between piston
and cylinder.
[8]
b) What is function of compensator & Explain action of compensator in
detail.
[8]
OR
Q8) a) Derive expression for load carrying capacity and time of approach in
case of two parallel square plates separated by a fluid film.
[8]
b) Design a Hydrostatic squeeze film bearing for constant approach velocity
as 0.015 m/s and load to be 4.5 kN. Using lubricating oil having viscosity
as 45 × 10-9 N-s/mm2.
Initial film thickness is uniform = 0.015 mm.
For 75% efficiency final film thickness is 0.009 mm. Assume plate is
circular.
Whether bearing will support load OR not.
[8]
Unit - V
Q9) a) Derive expression of Ertel-Grubin equation for Elestohydrodynamic
lubrication.
[8]
b) Briefly explain desirable properties of bearing material. (Minimum 05). [8]
OR
Q10) a) Why lubrication is required in metal working? Explain the type of
lubrication in metal working.
[8]
b) State and Discuss the lubricant and lubricating method for following
Applications.
[8]
i) Gears.
ii) Refrigerator Compressor
iii) Gas Turbines
iv) Rope and Chains.
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Unit - VI

Q11)  Explain desired characteristics of surface engineering component in detail.
[6]
b) Discuss surface treatment/Coating type and their primary benefits (any 4)
[6]
c) What is tribological surface?. Explain with neat sketches different
tribological surface layers.
[6]

OR
Q12) a) Write short notes on :

[12]

i)

Method to control corrosion

ii)

Method to control wear in tribo system

b) Compare plasma Arc Spraying and Flame Spraying.
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