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Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
i) Design Data Handbook is permitted.

UNIT -1
. Explain following friction theories :
i) Mechanical interlocking il) Moleculattraction 10
With a neat sketch, explain pin on disc wear tester 10
. Explain construction of Abbott bearing area curve. 6
Define M and E system used in surface roughnessunement. 4
With neat sketch, explain the working principleoptical profile meter. 10
UNIT - 11
. With neat sketches, explain the different regimdsilarications.
Discuss the effect of temperature and pressurasoosity of oils.
Explain Newton’s law of viscosity. 4
Drive an expression for rate of flow between twoafial stationary plates. 10

Two reservoirs A and B are connected by a capilbdifyore 1.25 mm and length 1.25 m. Pressure
in reservoir A is 40 N/cfand that of reservoir B is 20 N/énCalculate the rate of flow between 4
the reservoirs, if the reservoirs are filled withal of viscosity 180 CP.

With neat sketches, explain the working of Redweisdometer. 6

UNIT - 111

. Write short notes on Tower’s experiment.

Differentiate between Converging and Divergingdl&ilm. 4
A full journal bearing have the following specift@n :

Shaft diameter = 4.5 cm Bearing length5=d@n Radial clearance ratio = 0.0015

Speed = 2800 rpm Radial load & RO

Viscosity of lubricant at effective temperatureaif 8.274x10° Pa-s. Considering the bearing as 10
lightly loaded, determine;

I) Frictional torque at the shaft iip€fficient of friction iii) Power losses

. State the assumptions and derive Petroff's equdtorriction force and power loss in lightly

loaded journal bearing.

Briefly explain the mechanism of pressure develampnethe oil film. 8
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UNIT -1V

7. Derive an expression for pressure distributiondloarrying capacity, coefficient of friction for
plane slider bearing with a fixed shoe.
8 a. Derive expressions for load carrying capacity, tivical force and coefficient of friction for
idealized slider bearing with a pivoted shoe.
b. A pivoted shoe of the slider bearing has squarpeshBhe load acting on the bearing is 13344 N,
velocity of moving member is 5.08 m/sec, and ludtiitg oil is SAE40. The expected mean
temperature of oil film 90°C, permissible minimuihfdm thickness is 1.90810°m. Find;

i) Required dimensions of the shoe

i) Coefficient of friction in the bearing undeivgn operating condition °
lii) Power loss
Assume inclination of surface corresponds to marinboad capacity. Neglect effect of end flow
from the bearing.
UNIT -V
9 a. Write a note on :
i) Infinitely long —full journal bearing i) Summer field substitution 10
b. A full journal bearing has following specifications
Dia. of journal = 75 mm, Length of bewy= 60 mm, Oil film temperature =@6§
Radial clearance = 0.05 mm, Oil film thicknes8.8<10°mm,  Lubricating oil = SAE20, 10

Lubricant is delivered to the bearing under a presshrough a single inlet pressure hole in an
unloaded bearing region. Determine inlet pressacpiired, if the rate of oil flow through the
bearing is 312 mffs in order to control the bearing temperature.

10 a. State the assumptions and derive the load carpapgcity of hydrostatic bearing. 12

b. A hydrostatic step bearing has the following datiiameter of the shaft 150 mm, diameter of

pocket 100 mm, vertical thrust on bearing 60 kNemal pressure is atmospheric pressure, shaft
speed 1500 rpm, viscosity of lubricant 30 CP andirdble oil film thickness 0.125 mm.
Determine; 8
i) Rate of flow of oil
i) Power loss due to friction

iif) Coefficient of friction
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