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ImportantInstructionstoexaminers:
1)Theanswersshouldbeexaminedbykeywordsandnotasword-to-wordasgiveninthemodelanswer

scheme.
2)Themodelanswerandtheanswerwrittenbycandidatemayvarybuttheexaminermaytrytoassessthe

understandinglevelofthecandidate.
3)Thelanguageerrorssuchasgrammatical,spellingerrorsshouldnotbegivenmoreImportance(Not

applicableforsubjectEnglishandCommunicationSkills.
4)Whileassessingfigures,examinermaygivecreditforprincipalcomponentsindicatedinthefigure.The

figuresdrawnbycandidateandmodelanswermayvary.Theexaminermaygivecreditforanyequivalent
figuredrawn.

5)Creditsmaybegivenstepwisefornumericalproblems.Insomecases,theassumedconstantvalues
mayvaryandtheremaybesomedifferenceinthecandidate’sanswersandmodelanswer.

6)Incaseofsomequestionscreditmaybegivenbyjudgementonpartofexaminerofrelevantanswer
basedoncandidate’sunderstanding.

7)Forprogramminglanguagepapers,creditmaybegiventoanyotherprogram basedonequivalent
concept.

Q.
No.

Sub
Q.
N.

Answer Marking
Scheme

1 AttemptanySix 12

a) Listmaincomponentsofanautomobile 02

Engine,Clutch,Gearbox,propellershaft,Differential,finaldrive,wheels,tyres,
suspensionsystem ,brakingsystem etc.

b) Namethentypeofclutchusedintwowheelersandfourwheelervehicles 02

Twowheeler:-Multiplatewettype

FourWheeler:-Singleplatediaphragm type,Singleplatecoilspringtype

c) Whyhelicalgearsareusedintransmission? 02

-Inhelicalgears2to3teethofgearsmeshwitheachotherascomparedto1or2
teethofspurgearswhichincreasepowertransmissioncapacity

-quiterinoperationascomparetospurgearwhichproducenoisewhile
transmission

d) Nameanytwovehiclesinwhichsynchromeshgearboxisused. 02

Sportcars,Sportutilityvehicle,carsetc

e) Listtwobasictypesofconstantvelocityjoints 02
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Rzeppatype,Tripodtype

f) Writemaincomponentsofdifferentialassembly. 02

Bevelpinion,crownwheel,cage,sun&planetgears,andaxles.

g) StatethetypeofrearaxlesusedforLMV&HMV 02

LMV-Semifloating,Threequarter

HMV-Fullfloatingtyperearaxle.

h) Statethefunctionsofcarwheel. 02

-tocarryvehicleweight
-toabsorbroadshocks
-totransmitdrivingthrust
-carrysidethrust&corneringforce.

B) AttemptanyTwo 08

a) Drawalayoutoffrontenginerearwheeldrivevehicle&labelthedetails 04

(Diagram 2marks&neatlabelling2marks)

b) Givethedetailsclassificationofclutches 04
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04

c)
Writethefunctionsofgearboxusedinautomobiles.Statemajorcomponentsof
synchromeshgearbox.

04

Function:-

1.Tovarytorque&speedasperrequirement.
2.Toreversethevehicle
3.Controlthespeedofvehicle.
4.Tostartenginewhenbatterygetdischarged.
5.Itactasparkingbrakinginstationaryconditionofvehicleandgearsarein

engagedposition
Majorcomponentsofsynchromeshgearbox

1)Clutchshaft
2)layshaft
3)Mainshaft
4)Clutchshaftgear,LayshaftGear,MainshaftGear,idlergear
5)Synchronizer

02

02
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a) Whatarethedifferentloadsactingonaframe 04

Thevariousloadsactingontherearaxleare-(Any04pointseachcarry01mark)

1)Drivingthrust-Drivingtorqueproducedintheenginecausesthethrusttobe
producedintheroadwheels,whichhastobetransmittedfrom theaxlecasingto
thechassisframeandthebodyofthevehicle.

2)TorqueReaction-Iftherearaxleisheldrigidlywhentheroadwheelsare
preventedfrom rotation,(duetodrivingneedsorroadconditions)thebevelpinion
ofthefinaldrivetendstorotatearoundthecrownwheel.Itproducesatendencyin
thewholevehicletorotateabouttherearaxle,ortoliftoffthefrontofthevehicle.
Thiseffectisknownastorque–reaction.

3)Brakingtorqueorthrust-Theaxlecasingexperiencesthebraketorquewhenthe
brakesareappliedtothevehicle.

4)Sidethrust-Whenthevehicleistakingtheturn,therearaxlesubjectedtothe
sidethrustorpullsduetoanysideloadonthewheel.

5)Weightofthebody-Therearaxlemaybeconsideredabeam supportedatends
loaded.Thisweightcausesbendingandshearsforceintheaxleshaft

b) Stateanytwoadvantages&twodisadvantagesofframelessconstruction 04

Advantages:

1.Substantialweightreduction,whichispossiblewhenusingawell-designed
unitizedbody

2.Lowercargofloorandvehicleheight
3.Protectionfrom mudandwaterrequiredfordrivelinecomponentson

amphibiousvehicles
4.Reductionintheamountofvibrationpresentinthevehiclestructure

Disadvantages:-
1.Highmaintenancecostincaseofaccident
2.Lowloadcarryingcapacity.

02

02

c) Listtypesofframesections,drawtheirsketchesandwritesignificanceofeach 04

foursectionofchassisframewiththeirmerits(1markstoeach)
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Figure:Framesections

ChannelSection:Thechannelsectionisusedformakingthelongmembersofthe
frame.Itprovidesagoodresistancetobending.Itispoorintorsion.Thistypeof
sectionisusedinconventionalladderlikeframesofLMV(e.g.MahindraJeep)and
HMV(e.g.Truck,Busetc).Boxsection:Boxsectionisgoodforbothbendingand
torsion.Thecrossmemberofconventionalframearemadeofboxsections.This
typeofframesectionisusedinframesofmotorcycles(e.g.BajajPulsar,Boxer
etc.)

Tubularsections:Tubularsectionsprovidegoodresistancetotorsionbutpoor
resistancetobending.Nowadays,tubularsectionisusedtomakecomplete
chassisframeofthreewheeler,scooter,motorcycle,matadorandpickupvanetc

I-Section:I-sectionisusedformakingcrossmembers.I-Sectionhashighmoment
ofinertiaandstiffnesswhichmakesitresistanttobendingmoments.Theweb
providesresistanceagainstshearforces.Thesesectionsarenotresistantto
torsionalloading(twisting)andtheyshallnotuseinthecaseswheretorsionis
dominant

d) Listdifferentmaterialsusedforaclutchlining&statetheircoefficientoffriction 04

Material:-
1.Leather
2.Cork
3.Fabric
4.Asbestos
5.ReybestosandFerodo
6.Non-asbestosclutchliningmaterial

e) Differentiatebetweensingleplate&multiplateclutch(any4) 04

Singleplateclutch Multiplateclutch

1 Itconsistofonly1Clutchplate
Itconsistof2ormoreno.ofclutch
plate

2
No.ofpairoffrictionsurfacesare
2

No.offrictionsurfacesincontact
n+1
(where,n=no.ofclutchplate)

3 Requiredmorespace Requiredlessspace.

4
Forsamepowertransmission
largersizerequired

Forsamepowertransmission
smallersizerequired

5
Forsamesizepower
transmissioncapacityisless

Forsamesizepowertransmission
capacityismore

6 Frictionalpowerlossesareless Frictionalpowerlossesaremore
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7
Application:-LMV,carjeeptempo
etc

Application:-Motorcycle,sportcars,in
someHMV

f) Describeworkingofcentrifugalclutchwithaneatsketch 04

Fig:-CentrifugalClutch

WorkingofCentrifugalClutch:

Centrifugalclutchworksontheprincipleofcentrifugalforce.Whenthe

engineisstarted,thespeedofthedrivingshaftisless,sothecentrifugalforceis

alsoless.Therefore,shoes(flyweights)donotmoveoutwardsandtorqueisnot

transmittedtotherearwheel.Asthespeedofengineincreases,thecentrifugal

forcealsoincreases.Atcertainenginespeed,theshoesflyoffoutwardsdueto

increasedcentrifugalforceandtheycomeincontactwiththedrivenmember.Now

boththedrivinganddrivenmembersrotatetogetherandtheclutchissaidtobe

engaged.Thustheenginetorqueistransmittedtotherearwheel.

Whentheenginespeeddecreases,thecentrifugalforcealsodecreases.Nowthe

shoesreturnbacktotheiroriginalpositionduetospringforcewhichresultsina

disengagementoftheclutchandtorqueisnottransmittedtorearwheel.

02

02
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a) ComparedryplateclutchwithwetPlateclutch 04

(1markseachpoint)

b) Describehydraulictypeofclutchoperatingmechanism &writeitsadvantages. 04

Fig:-HydraulicClutchLinkage

Ahydraulicallyoperatedclutchmechanism isshowninthefigure.Themechanism

Parameter DryClutch WetClutch
Construction Whentheclutchis

operateddryi.e.
withoutoil,itiscalledas
adryclutch.

Whentheclutchisoperatedin
anoilbath,itis
calledaswetclutch.Inthis,
clutchplatesare
alwayswettedbyoilcircula

Torque Torquetransmission
capacityishigher.

Torquetransmissioncapacity
islower(35-50%ofdry
clutch),sincetheclutchplates
arewettedbyoil

heat
dissipation

duetometalandair
contactheatdissipation
isfair

Duetometalandoilcontact
heatdissipationis
muchbetter.

Application Singleplatedryclutchis
usedinlight
motorvehiclesfore.g.
Jeep,Car,Bus,
Trucketc.

Multi-plateclutchisusedin
motorcycles,
racingcars,heavyduty
vehicles.
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consistsofmasterandslavecylinders.Thecylindersareconnectedbyhydraulic
lines.Whentheclutchpedalispressedthefluidunderpressurefrom themaster
cylinderreachestheslavecylinderwhichismountedontheclutchitself.Thefluid
underpressureactuatestheslavecylinderpushrodwhichfurtheroperatesthe
clutchreleaseforktodisengagetheclutch.InIndia,thistypeofclutchhasbeen
usedinStandard20,SwarajMazdaandEicherMitsubishi'svehicles

Advantages:-
1.Lesseffortrequiredoperateclutch
2.Smoothoperation.

c) Whyclutchisnecessarydeviceinautomobiletransmissionsystem? 04

1.Toengageanddisengagetheenginepowerfrom transmissionasrequired
whenthevehicleistostopbyapplyingbrakes.

2.Tofacilitatetheeasygearshiftingfrom 1stto2ndorfrom topto1stgear
wheneverrequiredbydisconnectingtheenginefrom transmission.

3.Toreducethenoiseintransmissionbyprovidingsuitablemeans.
4.Toreducethevibrationsduringhighspeedpowertransmission.

d) Describewithschematicsketchworkingofconstantmeshgearbox. 04

Fig:-ConstantmeshGearbox

-Inconstantmeshgearboxallthegearsonthemainshaftareconstantlymeshwith
layshaftgear&freelyrotateonmainshaft.
-Whentheclutchisinengaedposition&gearsarenetralposition&engineis
runninganadditionalpartcalled“Dogclutch”isprovidebetweenmainshaftgears
slideonsplinedshftbwithhelpofselectormechanism.
-awholeassemblyenclosedinthegearboxhausingandfilledwithspecificgrade
oilinspecificquantity
Working:-
NeutralGear:-inneutralstagealldogclutchesremainsatcentrepositionandno
powertransmitthroghgearbox.
1stGear:-Astherightsidedogclutchslidetowardsleftanditsteethmeshwith
teethoffirstgearonmainshftthanfirstgearratioobtainedwhichisnearabout3:1
2ndGear:-When leftsidedogclutchslidetowardsrightside anditsteethmesh
withteethofsecond gearonmainshftthansecond gearratioobtainedwhichis
nearabout2.5:1

02

01
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3rdGearorTopgear:-:-When leftsidedogclutchslidetowardsleftside andits
teethmeshwithteethofclutchshaftgearthanthirdgearratioobtainedwhichis
nearabout1:1
ReverseGear:-Astherightsidedogclutchslidetowardsrightside anditsteeth
meshwithteethofreversegearonmainshftthandirectionofmainshaftbecomes
reverse&reversegearratioobtainedwhichisnearabout3:1

01

e) Writeanytwoadvantagesofconstantmeshgearbox;alsostateanytwo
disadvantagesofslidingmeshgearbox.

04

Advantagesofconstantmeshgearbox(any2)
1.Inconstantmeshgearsonmainshaftareconstantlymeshlayshaftgears

desiredgearratiocanbeobtainedbysliding&meshingdogclutchwith
mainshaftgearwhichisquitesimplethanslidingmeshgearbox

2.Inconstantmeshgearboxhelicalgearsareusedwhicharesmootherin
operation&reducenoiseascomparetospurgearinslidingmeshgearbox.

3.Rateofwearingofdogclutchislessascomparetospurgearinsliding
meshgearbox.

4.Powertransmissioncapacityofhelicalgearsismoreascomparetospur
gearusedinslidingmeshgearbox

DisadvantagesofSlidingmeshgearbox(any2)
1.Moreeffortrequiredtoshiftgear.
2.Noisyoperationduespurgears.
3.Skilldriverrequired.
4.Lowmechanicaleffort.

02

02

f) Explainhowthelubricationofanautomobilegearboxisdone 04

Differentlubricationpointsofgearbox:
1.Thegearboxshouldalwaysremainfilledwithlubricant.Thegearsarepartially
dippedin
lubricatingoil
2.Itlubricatesbearingofthegearbox
3.Selectormechanism islubricatedbythinmachineoil/engineoil.
Lubricationofgearbox
Properlubricationofgearboxisextremelyimportant.Thetransmissiongears
operateinabathoflubricatingoiltopreventmetal-to-metalcontact.
Lubrication ofgearboxisdone byputting oilofspecification given bythe
manufacturer(thegearoilisthickerthantheengineoil),inthegearboxtoensure
thatatleastonegeardipsintheoil.Withtheclutchengagedthegearswillrotate
andsplashtheoil.Thebearingslocatedintransmissioncasearelubricatedwith
greaseperiodicallyasandwhenitisrequired.Differentdesignofthegearboxes
hasdifferentrequirements.Somecarmakersrecommendengineoilforgear
boxes,withoverdrive.Synchromeshgearboxandsomeoverdriveunitsrequire
fluidgearoilofSAE80and90viscosity.
Thelubricantlevelinthegearboxshouldbeinspectedevery1000milesandfilled

ifnecessary.Ifthelubricantshouldbecontaminated,thegearboxshouldbe
drained,flushedandrefilledwithfreshlubricant.
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a) Whatistransfercase?Whereitisused?Stateitsfunction. 04

TransferCase:-
Transfercaseisauxiliarygearboxin4wheeldrivevehiclealongwithmaingearbox
itsfunctiontotransmittorque&powertorearaswellasfrontwheels.
Application:-infourwheeldrivevehicle,tractor,JCB,Sportutilityvehicle,Jeep,
Militaryvehicleetc.
Function:-Itcanenable&disablepowertransmissiontofrontwheeloptionalaswell
asfourwheelinLow&Highgearratio

02

01

01

b)
Statethemeritsanddemeritsofsynchromeshgearboxoverslidingmesh&
constantmeshgearbox

04

Meritsofsynchromeshgearbox:
1)Noneedofdoubledeclutchingasincaseofconstantmeshgearbox.
2)Smoothengagementofhighergearsduetosynchromeshdevice.
3)Lessnoisyashelicalgearsareused.
4)Lessvibration.
Demeritsofsynchromeshgearbox:
1)Synchromeshisafinemachinedelementandhenceiscostly.
2)Serviceofgearsandsynchromeshdeviceisdifficult.
3)Morespaceisrequired.
4)Useofsynchromeshdeviceforlowspeedgearsisuneconomical

02

02

c) Describeworkingoftorqueconverterwithneatsketch. 04

Thetorqueconverterismodifiedform offluidflywheel.Torqueconverterisusedto
transmitthepowerwithvariedtorqueaspertherequirement.
Itconsistsoffollowingcomponents
1.Drivingmember(impeller)-connectedtothecrankshaft,
2.Drivenmember(turbine)-connectedtooutputshaft,and
3.Reactionmemberalso(stator)-mountedonoverrunningclutchonstationary
component.

01

02
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Fig:-Torqueconverter

Working
Converterstarts operating when the impellerstarts rotating,with the engine
providingthe
Requiredinput.Theimpellercreatesacentrifugalpumpingheadorvortexflow.At
thesametime,thefluidmustfollow therotationalinertiaortheeffortofthe
impeller.Thesetwofluidforcescombinetoproducearesultantforceintheform of
an accelerated jetstream againsttheturbinevanes.Theimpellerand turbine
attemptstoactasaneffectivefluidcoupling.Theturbinevanesreversethefluid
direction.Thecurvedturbinevanesprovideefficientenergytransfer,butthereentry
oftheremainingfluidthrustbacktotheimpeller,worksagainsttheimpellerand
crankshaftdirection.Hence,itisnecessarytointroducethestatorelementtomake
the converterwork.The statoris employed between the turbine,outflow and
impellerinflow toreversethedirectionofthefluidandmakeitflow inthesame
directionasthatoftheimpeller.Insteadofthefluidopposingtheimpeller,thefluid
energynowassiststheimpellerandcrankshaftrotation.Thisresultsinboostingthe
rpm oftheimpeller.This
Allowstheimpellertoacceleratemoreandrecyclethefluidwithagreaterthrust
againsttheturbinevanes.

01

d) Explainwithneatsketchconstructionofpropellershaft. 04

Fig:-Propellershaft

PropellerShaft
Itconsistsmainlyofthreeparts:
1.Shaft:-Astheshafthastowithstandmainlytorsionalloads,itisusuallymadeof
tubularcrosssection.Theshafthastobewellbalancedtoavoidwhirlingathigh

02
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speeds.Shaftismadeofsteel,aluminum orcompositematerials
2.Slipjoint:-Dependinguponthetypeofthedrive,oneslipjointmaybetherein
shaft.Thisservestoadjustthelengthofthepropellershaftwhendemandedbythe
rearaxlemovement.Slipjointisformedbytheinternalsplinesonthesleeve
attachedtotheleftuniversaljointandexternalsplinesonthepropellershaftas
showninfigure.
3.Universaljoints:Dependinguponthetypeoftherearaxleoneortwouniversal
jointsisused.Theuniversaljointsaccountfortheupanddownmovementsofthe
rearaxlewhenthevehicleisrunning

02

e) ComparebetweenHotchkissdrive&torquetubedrive 04

(any4)

Sr
N
o

HotchkissDrive TorqueTubeDrive

1 OpentypePropellershaftisused Propellershaftisenclosedinsidetube
calledtorquetube.

2 Twouniversaljointsareusedone
atfrontend&otherisatrearend
ofPropellershaft.

Onlyone universaljointis used at
frontendofPropellershaft.

3 Slipjointisusedtoaccommodate
changeinlengthofPropellershaft.

Noslipjointisused.

4 Torquereaction,drivingthrust,side
thrust,weightofbody& braking
torquearetakenbyleafspring

Weightofbody&sidethrustaretaken
byleafspring.Torquereaction,driving
thrust&brakingtorquearetakenby
torquetube.

5 Bracketisprovidingatfrontendof
leafspring.

Shackleisprovidedatbothendofleaf
spring.

6 Centre axis ofPropellershaft&
bevelpinionshaftisnotcoinciding
whenaxlemovesup&down.

AxisofPropellershaft&bevelpinion
shaftcoincidesalways.

7 Application:-Heavy Vehicles truck,
Jeep&buses

Application:-In light motor vehicle,
SUV,cars,Militaryvehicles

8 Propeller shaft can be easily
remove

Whole assembly of torque tube
member should be remove for
removingpropellershaft.

04

f) Whyhollowpropellershaftusedinautomobile?Giveitsapplication 04

1.Itincreasestheinertiawhichwouldincreaseitsacceleration&deceleration.

2.Itwithstandsmaximum bendingstressascomparetosolidshaft.

3.Ithaslessweightsolesschancesofsagging.

Application:-InFrontEngineRearWheelDriveVehicles,RearEngineRear

WheelDriveVehicles,CentreEngineRearWheeldrivevehicles&RearEngineFront

WheelDriveVehicleslikeTempo,Trucks,Buses,Omni,Sportutilityvehicles,jeepetc

02

02
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5 AttemptanyFour 16

a) DrawaneatsketchofHookstypeuniversaljoint&labeltheparts. 4

(neatsketch2Marks&labeling2marks)

Fig;-Hookstypeuniversaljoint

b) Explainwithneatsketchworkingprincipleofdifferential 04
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Fig:-Differential

WorkingPrincipleofdifferential:

Whenvehiclemovesinastraightline,thepowercomesfrom propellershaftto
thebevelpinionwhichdrivesthecrownwheel.Thenitiscarriedtothedifferential
cageinwhichasetofplanetpinionsandsungearsarelocated.From thesungearit
istransmittedtotheroadwheelsthroughaxlehalfshafts.Inthiscase,thecrown
wheel,differentialcage,planetpinionsandsungearsallturnasasingleunitand
thereisnoanyrelativemotionbetweenthesungearandplanetpinion.Theplanet
pinionsdonotrotateabouttheirownaxis.Boththeroadwheelsturnatthesame
speed.

Whenvehicletakesaturn,theinnerwheelexperiencesaresistanceandtends
torotateinoppositedirection.Duetothistheplanetpinionsstartsrotatingabout
theirownaxisandaroundthesungearandtransmitmorerotarymotiontotheother
sidesungear.So thatoutersungearrotatesfasterthantheinnersungear.
Thereforetheouterroadwheelrunsfasterthantheinnerroadwheelandcoversa
moredistance.

02

02

c) Whatarethedifferenttypesofloadsactingonrearaxle? 4

Thevariousloadsactingontherearaxleare-(Any04pointseachcarry01mark)

1)Drivingthrust-Drivingtorqueproducedintheenginecausesthethrusttobe
producedintheroadwheels,whichhastobetransmittedfrom theaxlecasingtothe
chassisframeandthebodyofthevehicle.

2)TorqueReaction-Iftherearaxleisheldrigidlywhentheroadwheelsareprevented
from rotation,(duetodrivingneedsorroadconditions)thebevelpinionofthefinal
drivetendstorotatearoundthecrownwheel.Itproducesatendencyinthewhole
vehicletorotateabouttherearaxle,ortoliftoffthefrontofthevehicle.Thiseffect
isknownastorque–reaction.

3)Brakingtorqueorthrust-Theaxlecasingexperiencesthebraketorquewhenthe
brakesareappliedtothevehicle.

4)Sidethrust-Whenthevehicleistakingtheturn,therearaxlesubjectedtotheside
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thrustorpullsduetoanysideloadonthewheel.

5)Weightofthebody-Therearaxlemaybeconsideredabeam supportedatends
loaded.Thisweightcausesbendingandshearsforceintheaxleshaft.

d) Explainwithneatsketchsemifloatingtyperearaxle. 04

Fig:-Semifloatingtyperearaxle

Explanation:

Thefigureshowsaschematicdiagram ofthesemifloatingrearaxle.Asingle

ballbearingisinsidetheaxlecasing.Theaxleofthewheelisatthecentreofthe

axlecasingandthewheelsarefittedattheendoftheaxle.Thisisdonebymeansof

key,boltand nut.Thewholeweightofthevehicleisfirsttransmitted to the

suspensionspring.From thereitistransmittedtotheaxlecasingfrom theretothe

axleandwheel.Finallyitistransmittedtotheground.Theaxlecanberemovedby

firstplacingasupportbelowtheaxlecasing

02

02

e) Stateadvantages&disadvantagesoffullyfloatingtyperearaxle. 04

Advantages

1.Fullfloatingtypeaxleshaftcarryonlythedrivingtorque,theirfailureorremoval

doesn'taffectthewheels.Butincaseofsemifloatingthisisnotpossible.

2.Semifloatingtypeaxleissimplestandcheapestthenfullfloatingtypebecauseof

whichitiswidelyusedoncars.

Disadvantages:-

1.Fullfloatingiscostliestascomparedtosemi-floating

2.Sinceinsemifloatingaxle,axleshaftshavetosupportallloads,theyhavetobeof

larger

diameterforthesametorquetransmissionascomparedtofullfloatingtype

02

02

f) Writethefunctionsofrearaxlecasing.Alsostatetypesofrearaxlecasing. 4

Functionofrearaxlecasing:-

Typesofrearaxle

1)Banjotype(oronepiece)casing-Itisnamedso,becauseitsshapelikethe

02
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musicalinstrumentbanjo.Itisalsocalledseparatecarriertypecasingbecausethe
completedifferentialunitiscarriedinaseparatecarrierwhichisboltedtotheaxle
casing.Thetwohalfshaftsareput-inortaken-outfrom thesidesduringassembly
orrepairs.

Inmajoritycarsthepropellershaftliesalongthecenterlineofthecar,andtherear
axlegearingisenclosedinbanjoatthecenteroftheaxlecasing.However,incertain
casesthebanjomaybeoffsettoonesideortheother

Fig:-Banjotypecasing

2)Split(ortwopiece)casing-
Thecasingismadeintwo-pieceswhichareboltedtogethertoform a

casing.Thistypeisobsoletenowbecauseincaseofafault,thewhole
rearaxleunithastobetakenoutbeforeitsdismantling.Thistypeis
obsoletenow.

Fig:-Splitcasing

01

01
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Winter–18EXAMINATIONS

SubjectCode:

Q.
No.

Sub
Q.
N.

Answer Marking
Scheme

6 AttemptanyFour 16

a) ComparisonbetweenSemifloating&fullyfloatingtyperearaxle. 04

Description Semi-floatingrearaxle Fullfloatingrearaxle

1)Bearing
location

Singlebearingbetweenshaft
and
casing.

Twobearingswidelyspaced
between
hubandcasing.

2)Sizeofshaft
Forsametorquetransmission
sizeofshaftisbigger.

Forsametorque
transmissionsizeofshaftis
smaller.

3)Stress
acting
onaxleshaft

Stressactsonshaftsare
Torsional,
bending,shear,tension,and
compressionstress.

Stressesactingonshaftare
Torsionalstresses.

4)loadsacting
onaxleshaft

Loadsactingonaxleshafts
are
vehicleweight,side
thrust,drivingtorque,and
brakingtorque.

Loadsactingonaxleshafts
aredrivingtorque,and
brakingtorque.

5)Verticalload
taken

Yes,takenbythehalfshaft
bearings.

Nil

6)Sideload Present Nil

b) Stateadvantages&disadvantagesofdisctypeofwheel. 04

Advantages:-
1)Itisrubbishedtypeofwheeldisc
2)LowManufacturingcostascomparetoalloywheels
3)Incaseofdamageitcanrepairedeasily.

Disadvantages:-
1)Weightismoreascomparedtoalloywheels
2)itiscorrodible

02

02

c) DifferentiatebetweenConventionaltubetypetyre&Tubelesstyre 04

Tubetyre Tubelesstyre
1.Weightismoreasithastubeand
flapinsidethetyre.

1.Weightislessduetoabsenceof
thetube.

2.Fuelconsumptionismoreasits
un-sprungweightismore.

2.Fuelconsumptionislessasits
un-sprungweightisless.

3.Intubedtyretubeismadeofrubber
andothercomponentswhicharebad

3.Thelifeoftyreismoreduetobetter
cooling.
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conductorsofheat.Theheat
dissipation
doesnottakeplaceduetowhichlifeof
tyreisless.
4.Steeringandroadholdingisfair. 4.Steeringandroadholdingisgood.
5.Airretaininglinerisnotprovidedon
tyre.

5.Airretaininglinerisprovided

6.Lowairsealingquality. 6.Betterairsealingquality.
7.Incaseofpuncture,bothtyreand
tube
needtoberemoved.

7.Tyreneedsnottoberemoved.Plug
is
insertedincaseofpuncture.

8Suitableforspokedwheelrims. 8.Suitableforalloycastrims

d) Whatareadvantagesofradialplytyreovercrossplytyre 04

Advantagesradialplytyreovercrossplytyre

1.Stiffnessoftyreislessthancrossplytyresoitgivesultimatecomfortathigh
speed.

2.Tyrehasfirm gripwithroad.

3.Morebrakinggrip.

4.Radialplytyrehasmoretreadlife.

e) Whatdoyoumeanbyspecificationofatyre?Explainwithsuitableexample. 04

Thetyreisspecifiedbythefollowingmethod

1.Width(Measuredatthewidestpointwhentyreisinflatedtothecorrect

pressure)

2.Acodenumbergivingspeedrating.

I)Incaseofradialtyres,thespeedratingcodebecomesSR,HRorVR

o SRspeedsupto170km/hr

o HRspeedsupto210km/hr

o VRspeedsmorethan210km/hr

II)Forcross-plytyres,thespeedratingarecodedasSorH

3.Diameter(sameasrim diameter)

4.PRrepresentsthenumberofpilesinthetyre

TyreSpecification

E.g.-175/70R1382S

Where,175=tyreWidthinmm
70=AspectRatiooftyreinPercentage
R=Radial
13=Rim Diameterininches
82=LoadIndex
S=Speedrating

02

02
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f) Whataretheeffectsofunderinflationpressure&overinflationpressureintyres 04

EffectsofUnder-inflation:
1)Uneventreadwear,morewearattyresides.
2)Lackofdirectionalstability.
3)Increasedrollingresistanceleadingtoincreasedfuelconsumption.
4)Excessiveflexingofsidewallcausesbuildup.
5)Vehiclewillrolloncurves.
EffectsofOver-inflation:
1)Reducedtreadcontactareawithroadsurface.
2)Reducedtyregrip.
3)Increasedvibrationresultinginuncomfortableride.
4)Increasedstressesmaycausestreadseparationandcrackinthesidewall.
5)Thecentreoftyrewillbewornrapidly.

02

02


