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Definitions of terms 
 
 
 
 
 
 
 
 
 
 
 

DegreesofFreedom 
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Analysis offorces 
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Definition of terms 
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Definition of terms …..contd…. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Newton’s Laws 
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Analysis ofstaticforces 
 
 

 Conditionsofequilibrium 
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Analysis ofdynamic forces 
 
 

 Weuseelasticbodyanalysis,whenwear
einterestedindeformation,deflection,e
xtensionorthemotionsofthevariouspart
iclesofthebody,thenitiscalledElasticBo
dy analysis. 

 

 WeuseRigidBody
 analysis,whenwea
reinterestedinoverallmotionofthebody.
Theentirebodyisassumedtobeveryrigi
d&incapableofdeforminginanymanner
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Centroid & center of mass 
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Inertiaforce&D’Alembert’sprinciple 
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Inertiaforce&D’Alembert’sprinciple 
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Friction, types & characteristics 
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Limiting friction 
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Laws of static friction 
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Lawsofkineticordynamicfriction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coefficientoffriction 
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Limiting angle of friction 
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Engine, types &characteristics 
 

 Mainlytwotypesofprimemovers: 
 

◦ Internalcombustionengine(usedin 
automobile, marine, industrialapplications 
&veryoldaircrafts) 

 

◦ Steamengine(external combustion)(was 
usedforlocomotives) 

 

Boththetypesofenginesarere
ciprocatoryinnature. 

 

Bothofthemgeneratelargeinertiaforces
&requiresbalancingtechniquetocontrole
ffectofinertiaforces. 
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Steam engine indicatordiagram 
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Internalcombustionenginetypes 
 
 

 Singlecylinder&multi-cylinders 
 

◦ Inline multi-cylinders, 3, 4&6cylinders 
aremostcommonly beingusedin 
automobiles. 
◦ V-type multi-cylinderengines,V6&V8are 

mostcommon configurationforlarge 
commercialvehicles&stationary 
applications.Includedanglegenerally 
kept120degree. 
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IndicatordiagramforanICengine 
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Pressure curve (Gas force) 
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Power&torquecurvesfor an ICengine 
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Equivalent masses 
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Equivalent masses …..contd…. 
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Inertia forces 
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Inertia force …..contd… 
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Bearing loads 
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Crankshafttorque 
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Engine shakingforces 
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Engine shakingforces …..contd…. 
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