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Course Description and Objectives:
Tribology deals with the study of friction, lubrication and wear in all contacting pairs.
The Tribological knowledge helps:
e To provide fundamental knowledge in lubrication,.rubbing of surfaces & wear.
e To design efficient mechanical systems using good bearings to provide high quality
machines.
To improve service life, safety and reliability of interacting machine components; and
yields substantial economic benefits.

Course Outcomes:
Upon successful completion of this course student should be able to:

understand the concept selection of rolling contact bearings
understand the concepts of journal bearing design
understand the concept of thrust bearing design

acquire knowledge about types of lubrication and lubricants
understand the reasons of bearing failure and testing
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SKILLS ACQUIRED:

Calculate the dynamic capacity of rolling bearings and selection of suitable bearing
Evaluation of film thickness and amount of heat generated in the journal bearing
Understand the design procedure of thrust bearing

Suggest proper lubrication procedure and equipment

Understand the wear analysis of components




Unit -1 L-13

Introduction : Natureofsurfaces  andcontact-Surface topography-friction
andwearmechanisms andeffectoflubricants—methodsoffluidfiimformation.
Selectionofrollingelementbearings:Nominallife,staticanddynamiccapacity—
Equivalentload, probabilitiesofsurvival— cubicmeanload—
bearingmountingdetails,preloadingofbearings,
conditioningmonitoringusingshockpulsemethod.
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Hydrodynamic bearings : Fundamentals offluidformation —Reynold’s equation;
Hydrodynamic journalbearings—Sommerfieldnumber—performanceparameters—
optimumbearingwithmaximum load capacity — Friction — Heat generated and Heat
dissipated. Hydrodynamic thrust bearings; RaimondiandBoydsolutionforhydrodynamic
thrustbearings—fixedtiltingpads,singleandmultiple padbearings-optimum

conditionwithlargestminimumfilmthickness.
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Hydrostatic Bearings :Thrust bearings —padcoefficients -restriction —optimum
filmthickness- journalbearings—designprocedure —Aerostatic bearings;
ThrustbearingsandJournalbearings— designprocedure.

Dry rubbing Bearings : Porous metal bearings and oscillatory journal bearings —

qualitative approachonly.
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Lubrication :  Choiceoflubricants,typesofoil, Greaseandsolidlubricants—additives—

lubrication systems and their selection — selection of pump, filters, piping design — oil
changing and oil conservation.

Unit-V L-
13
Seals: Differenttypes—mechanical

seals,lipseals,packedglands,softpistonseals,Mechanical
pistonrodpacking,labyrinthsealsandthrottlingbushes,oilflingerringsanddraingrooves—
selection ofmechanicalseals.

FailureofTribologicalcomponents:
Failureanalysisofplainbearings,rollingbearings,gearsand
seals,wearanalysisusingFerrography.

Activities:

1. Design of journal bearing using C/Matlab programming

2. Design of thrust bearing using C/Matlab programming

3. Evaluating pressure distribution at journal bearing interface using C programming
4. Design calculations for the selection of rolling beaings



