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AutomobileEngineering

Introduction:-

Automobile engineering is one ofthe branche ofmechanicalengineering.In

automobileengineeringwestudyaboutvarioustypesofvehiclewhichareusedto

transportpassengers,goodetc.Basicallyalltypesofvehicledrivenbyaninternal

combustionenginesandmotionistransmittedthroughtransmissionsystem.In

automobileengineering,wealsostudyaboutmechanism andworkingprincipleof

transmissionsystem ofanautomobile.Afterthestudyaboutthesecomponents,we

canunderstandhowtheautomobileworks.

Classificationofautomobile:-

Automobilecanbeclassifiedondifferentbasesasgivenbelow:-

1.Onthebasisofwheel:

(a)Twowheelervehicle(forexample:scooter,motorcycle,scooty)

(b)Threewheelervehicle(forexample:autorickshaw,threewheelerscooterand

tempo,etc)

(c)Fourwheelervehicle(forexample:car,jeep,trucks,buses,etc.)

(d)Sixwheelervehicle(forexample:bigtruckhavingsixwheel)

2.Onthebasisoffuleused:

(a)Petrolvehicle(forexample:cars,motorcycle,scooteretc.)

(b)Dieselvehicle(forexample:buses,trucksetc.)

(c)Electricvehicle(forexample:e-rickshawinIndianroad)

(d)Gasvehicle(forexample:LPG&CNGvehicle)



3.Onthebasisofload:-

(a)Heavytransportvehicle(forexample:truck,busesetc.)

(b)Lighttransportvehicle(forexample:pickup)

(c)Lightmotorvehicle(forexample:cars,jeeps,etc.)

4.Positionofengine:-

(a)Engineinfront:Mostlyinwarm climatecountryvehiclesareusedhaving

engineinthefront.

(b)Engineintherearside: Mostlyincoldcountryvehiclesareusedhaving

engineinrearside.

5.Onthebasisofmodeoftransmissionsystem:-

(a)Conventionalvehiclewithmanualtransmission,e.g.carwith5gears.

(b)Semi-automatic

(c)Automatic:Inautomatictransmissiongearsarechangedautomaticallyasper

speedofthevehicle.

6.Onthebasisofdrive:-

(a)Lefthanddrive

(b)Righthanddrive

7.Onthebasisofdrivingaxle:-

(a)Frontwheeldrive

(b)Rearwheeldrive

(c)Allwheeldrive



Layoutofanautomobilechassis:-

transmissionsystem,brakingsystem,steeringsystem,wheelandbodyofvehicle.

Componentsoftheautomobile:-

Therearefivemaincomponentsofanautomobile:-

(a)Theframe:-Theframeismadeoftubularandchannelmemberwhichare

jointwiththehelpofweldingorriveted.Itismainskeletonofthevehicle.

(b)Chassis:-Ifthemaincomponentsaremountedontheframe,thenitis

calledchassis.

(c)Bodyoftheautomobilewhichisfittedonthechassis

(d)Theengineorpowerplant:Itisbasicallyaninternalcombustionenginein

whichcombustionoffueltakeplace.

(e)Thetransmissionsystem:-Itconsistsofclutch,gearssystem,shaft,axles

anddifferential.

Functionsofmaincomponentsofanautomobile:-

Engineorpowerplant:

Engineiscalledasapowerplantoftheautomobilebecauseitgivesthemainpower

fortherunningofanautomobile.Inautomobileinternalcombustionengineisused



asengineinwhichfuelisburnedandpowerisgenerated.Thispoweristransmitted

throughtransmissionsystem tothewheelintheform ofmotionofthewheel.

Transmissionsystem:

Theengine’spoweristransferredtothewheelwiththehelpoftransmissionsystem.

Inaconventionaltransmissionsystem,thereisaclutch,gearbox,apropellershaft

andadifferentialorfinaldrive.

Clutch:

Themainpurposeoftheclutchistoallow thedrivertocoupleordecouplethe

engineandtransferthemotion.Forthepowertransmissionfrom enginetowheelthe

clutchmustbeinengagedposition.Whenclutchistemporarydecouplingtheengine

andwheelthengeararetobechangedinrunningconditionofvehicle.

Gearbox:

InGearbox,thereisagearingarrangementtoachievedifferentspeed.Gearareused

toobtainmorethanonespeedratio.Whentwomatinggearhavesamenumberof

teeth,bothwillrotateatthesamespeedandwhenonegearhaslessnumberof

teeththantheother,thegearhavinglessnumberofteethrotatefasterthantheother

gear.

Propellershaft:

Thepropellershafthasahollowcircularshaftwhichisusedtotransmitthepoweror

rotationalmotionfrom thegearboxtothefinaldrive.

Finaldriveordifferential:

Ittransfersthemotionfrom propellershafttotherearwheelanditalsoturnsthe

axisofrotationfrom propellershaftbyanangleof900torearwheel.

Brakingsystem:

Brakingsystem areusedtostoporslow downthevehicle.Therearedifferent

brakingsystem areusedinautomobilee.g.mechanicalbrakingsystem,hydraulic

brakingsystem etc.Inhydraulicbrakingsystem brakeareappliedbythepressureof

fluid.Mechanicalbrakingsystem areappliedwiththehelpoflevers,linkages,pedals,

cams,etc.

Steeringsystem:

Themainfunctionofsteeringsystem istogiveangularmotiontofrontwheelsothat

thevehiclecantakeaturn.Italsogivesthedirectionalstabilitytovehiclewhile



runningthevehicleinstraightdirection.

Suspensionsystem:

Themainfunctionofsuspensionsystem toabsorbtheshockandvibrationproduced

bytheirregularityoftheroad.Thesuspensionsystem isgivenfrontendaswellas

rearend.Itseparatesthewheelandtheaxelassemblyofthevehiclefrom it’sbody.

Componentsofanengine:-

Engineisadevicewhichconvertchemicalenergyintothemechanicalwork.There

aretwotypesofengineswhichareusedinautomobile,sparkignitionengineand

compressionignitionengine.

ThedescriptionofmaincomponentsofICengineisgivenbelow:

Cylinderblock:

Thecylinderofthemulticylinderismadebycastingprocessasasingleunit,called

ascylinderblock.Thecylinderheadismountedonthecylinderblock.Thecylinder

blockandcylinderheadareprovidedwaterjacketsincaseofwatercoolingandfins

incaseofair-cooling.

Cylinder:

Cylinderisavesselinwhichpistonmovesreciprocatingmotion.Thecylinderis

supportedincylinderblock.



Piston:

Ittakesreciprocatingmotioninthecylinder.Duetoitsmotionallthermodynamics

processtakesplaceincylinder.Itsformsthefirstlinkintransferringthegaspower

totheshaft.

Combustionchamber:

Thespaceenclosedintheupperpartofthecylinderbythecylinderheadandthe

pistontopduringcombustionprocessiscalledcombustionchamber.Incombustion

chamberthecombustionoffueltakeplace.

Connectingrod:

Itconnectsthepistonandcrankshaftandtransferthegaspowerfrom pistonto

crankshaft.Therearetwoendsofconnectingrod,smallendandbigend.Smallend

isconnectedwithpistonbygudgeonpin andbigendisconnectedwithcrankshaft

bycrankpin.

Crankshaft:

Themainfunctionofthecrankshaftistoconvertreciprocatingmotionofpistoninto

rotarymotionoftheoutputshaft.Thecrankshaftisencloseinacrankcase.

Pistonring:

Pistonringgivestightsealbetweenpistonandcylinderwalltopreventingleakageof

combustiongases.Itisfittedintotheslotofthepiston.

Flywheel:

Themainfunctionofflywheeltoprovideuniform torquetotheoutputshaft.If

flywheelisnotprovidedintheenginethentheangularvelocitychangesoftheshaft

duringeveryonecompletecycleoftheengine.

Inletmanifold:

Itisapipethroughwhichairorair-fuelmixtureisdrawnintothecylinderiscalledthe

inletmanifold.Itconnectstheinletsystem toinletvalve.

Exhaustmanifold:

Itisapipethroughwhichproductofcombustionisescapeintotheatmosphereis

calledexhaustmanifold.Itconnectsexhaustsystem totheexhaustvalve.

Inletandexhaustvalve:

Inletandexhaustvalveareprovidedeithercylinderheadorsideofthecylinder.The

mainfunctionofinletvalvetoregulatethecomingchargeinthecylinder.Andthe

mainfunctionofexhaustvalvetoregulatethedischargetheproductofcombustion



from thecylinder.

Camshaft:

Themainfunctionofcamshafttocontroltheopeningandclosingofinletandoutlet

valve.




