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SUMMER–19EXAMINATION
SubjectName:VLT ModelAnswer SubjectCode:

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 A AttemptanySIXoftheFollowing 12
(a) WritetheFunctionOfFrame. 02

Ans. (AnyTwo01Markseach)
FunctionoftheFrame:
1.Tosupportthebodyandchassiscomponentssuchasengine,gearbox,axles,
suspensionsystem,brakingsystem etc.
2.Towithstanddifferenttypesofloadsactingonit.

AnyTwo
01Marks

each

(b) Listthematerialsusedforframemanufacturing 02
Ans. (Anytwomaterial01Markeach)

Materialsusedforchassisframe-

1)Mildsteel

2)Carbonsteel

3)Nickelalloysteel

4)Aluminium alloy.

Anytwo

material

01Mark

each

(c) Statethetypesofframe. 02
Ans. (CorrectAnswer02Marks)

Correct
Answer

02Marks

(d) StatetheLocationofClutchinanAutomobile. 02
Ans. (CorrectAnswer02Marks)

LocationofClutchinanAutomobile:
Correct
Answer

17307
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Theclutchislocatedinbetweenengineandtransmission(gearbox). 02Marks
(e) Listanyfourcomponentsofthegearbox. 02

Ans. (AnyFour½markEach)
1ClutchShaft(DrivingorI/PShaft) 2CounterorLayShaft

3MainorSplinedorDrivenShaft 4BiggerGearonMainShaft

5Medium GearonMainShaft 6SmallerGearonMainShaft

7DogClutches 8GearboxcasingorHousing

9FillerCap 10DrainPlug

Any
Four

½mark
Each

(f) StatetheFunctionofThePropellerShaft. 02
Ans. (CorrectAnswer02Marks)

FunctionofThePropellerShaft:
Inanautomobile,theshaftwhichtransmitsthepowerfrom thegearboxoutput
shafttofinaldrive(differential)iscalledasapropellershaft.Thepropellershaft
isnormallytubularinsectionandofoneortwo-piececonstruction.

Correct
Answer

02Marks

(g) Writethenecessityofrearaxle. 02
Ans. (CorrectAnswer02Marks)

NecessityofRearAxle:
Liveaxelsarethoseaxelsthroughwhichtheenginedrivingtorqueistransmitted
towheels.Thedrivefrom propellershaftcomestothepinionshaftwhichis
supportedinbearingsintheaxlecasings.Thecrownwheelisinmeshwiththe
pinionandismountedonshaftontheendsofwhicharefixedthecapswhich
servesto restrictthewheelsinaxialdirection.Thewheelsaremountedon
bearingontheendsoftheaxleshaft.Thepowerfrom differentialisequally
dividedtobothwheels.

Correct
Answer

02Marks

(h) Writetheprincipleofdifferential 02
Ans. (CorrectAnswer02Marks)

PrincipleofDifferential:
Ifavehicletravelsinastraightline,thetworearwheelsturnexactlyatthesame
speed,andthereisnorelativemovementbetweenthem.Butwhenthevehicle
takesaturntheouterwheeltravelsalongerradiusthantheinnerwheel.Ifthe
tworearwheelsarerigidlyfixedtotherearaxle.Theinnerwheelwillslipwhich
willcauserapidtyrewear,steeringdifficultyandpoorroadholding.Therefore
theremustbesomedevicetoprovidetherelativemovementtotherearwheels
whenvehicleistakingturn.

Correct
Answer

02Marks

1 B AttemptanyTWOoftheFollowing 08
(a) Drawthelayoutoffrontenginefrontwheeldriveandjustifytheapplicationofthe

layout.
04

Ans. (Layout02Marksanditsjustification02Marks) Layout
02Marks

and
its

justificatio
n02Marks
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Figure:FrontEngineFrontWheelDrive
Justification:

1.Lowercentreofgravityandweight.
2.Providegoodgripandroadadhesion.
3.Avoidskidding.
4.Thereisafasterandsaferdriveduetogoodroadholdingoncurves.
5.Improvedfuelefficiencyduetolessweight.
6.Noneedofpropellershaft.
7.Less costdue to fewermaterialcomponents and less installation

complexityoverall.
8.Morecomfortabledrive.

(b) Drawaneatsketchoftwowheelerclutchplate. 04
Ans. (NeatLabeledSketch04Marks)

Figure:TwoWheelerClutch(Multi-plateClutch)

Neat
Labeled
Sketch

04Marks

(c) Explainwithneatsketchconstructionoffluidcoupling. 04
Ans. (Construction02MarksandSketch02Marks)

FluidCoupling-
Construction:
Fluid coupling orhydraulic coupling is used as clutches in cars employing
automatictransmissions.Itconsistsoftwomembers,thedrivinganddrivenas
showninfig.Thedrivingmemberisattachedtotheengineflywheelandthe
drivenmembertothetransmissionshaft.Thetwomembersdonothaveany

Constructio
n02Marks

and
Sketch

02Marks
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directcontactwitheachother.Thedrivenmemberisfreetoslideonsplineson
thetransmissionshaft.Thetworotorsarealwaysfilledwithoil.

Figure:FluidCoupling
2 AttemptanyFOUR oftheFollowing 16

(a) Writeanytwoapplicationsofmultiplateclutchandcentrifugalclutch. 04
Ans. (OneApplicationofeach01Markeach)

Application:
Multi-plateClutch:
1.Itisusedwheremoretorquetransmission&limitedspaceisavailablesuchas
inracingcars.
2.Itis used where overallspace required to accommodate the clutch is
constrainedsuchasinScooters&motorbikes.
3.Itisusedinheavyvehiclesforhightorquetransmission,wheresingleplate
clutchofsamesizeisnotsufficienttotransmitsuchhightorques.
CentrifugalClutch:
1.UseinAutomatictransmissionvehicleslikemopeds.
2.Useinsemi-automatictransmissionvehicleslikeCars.

One
Application

of
each

01Mark
each

(b) ExplainworkingofTruckClutchPlate. 04
Ans. (Sketch02MarksandExplanation02Marks)

(EqualcreditshouldbegiventoDiaphragm typeclutch)
SinglePlateDryTypeClutchisusedinTrucks.

Sketch
02Marks

and
Explanatio
n02Marks
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Figure:SinglePlateClutch
Working:
Whentheclutchpedalispressed,thepressureplatemovesbackagainstthe
forceofspringsandtheclutchplatebecomesfreebetweentheflywheelandthe
pressureplate.Thustheflywheelremainsrotatingaslongastheengineis
runningandclutchshaftspeedreducesslowlyandfinallyitstopsrotating,i.e.
clutchisdisengaged

© Differentiatebetweendryclutchandwetclutch. 04
Ans. (AnyFourpoints01MarkEach)

S.

N.

DryClutch WetClutch

1 Whentheclutchisoperateddry

i.e.withoutoil,itiscalledasadry

clutch.

Whentheclutchisoperatedinanoil

bath,itiscalledaswetclutch.Inthis,

clutchplatesarealwayswettedbyoil

circulation.

2 Torque transmission capacityis

higher.

Torque transmission capacity is

lower(35-50% ofdryclutch),since

theclutchplatesarewettedbyoil.

3 Duetometalandaircontactheat

dissipationisfair.

Dueto metaland oilcontactheat

dissipationismuchbetter.

Any
Four

points
01Mark

Each
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4 Singleplatedryclutchisusedin

lightmotorvehiclesfore.g.Jeep,

Car,Bus,Trucketc.

Multi-plateclutchisused inmotor

cycles, racing cars, heavy duty

vehicles.

5 Coefficient of friction is high,

since the friction materials are

operatingdry.

Since the friction materials are

operatinginoil,coefficientoffriction

islow.

6 Clutch plate is non-perforated

type.

Clutchplatehasperforations.

7 Tolerancetoengagementtimeis

comparativelysmaller.

Tolerance to engagementtime is

longer.

8 Lifeisless. Life is longeras compare to dry

clutch.

9 Costisless. Costishigh.

(d) ExplainconstructionofClutchPlatewithneatsketch. 04
Ans. (Construction02Marksanditssketch02Marks)

Construction-
Itconsistsofsteelplatewithasplinedcentralhub.Annularfrictionfacingare
attachedtothesteelplatesbyrivets.Specialresinsarealsousedtobindthe
frictionfacing.Thecurvedcushioningspringsegmentsareattachedrigidlytothe
centreplateandfrictionfacingarerivetedtothesesprings.Centrehub-assembly
consistsofasplinedhubwithradiallyplacedslotsintheflangeofthehub.There
aresimilartypesofslotsineachofthetwoplatessituatedoneithersideofthe
hubflange.

Figure:ClutchPlate

Constructio
n02Marks

and
itssketch
02Marks

(e) ExplaintheworkingofHydraulicallyOperatedClutchwithneatsketch. 04
Ans. (Sketch02MarksandExplanation02Marks)

HydraulicClutchOperatingMechanism-
A hydraulically operated clutch mechanism is shown in the figure.The

Sketch
02Marks

and
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mechanism consistsofmasterandslavecylinders.Thecylindersareconnected
byhydrauliclines.Whentheclutchpedalispressedthefluidunderpressurefrom
themastercylinderreachestheslavecylinderwhichismountedontheclutch
itself.Thefluidunderpressureactuatestheslavecylinderpushrodwhichfurther
operatestheclutchreleaseforktodisengagetheclutch.InIndia,thistypeof
clutchhasbeenusedinStandard20,SwarajMazdaandEicherMitsubishi's
vehicles.

Figure:HydraulicallyOperatedClutch

Explanatio
n02Marks

(f) Describetheworkingoffourspeedslidingmeshgearbox. 04
Ans. (Description02MarksandSketch02Marks)

SlidingMeshgearBox:

Figure:4SpeedSlidingMeshGearBox
Itderivesitsnamefrom thefactthatthemeshingofthegeartakesplaceby
slidingofgearsoneachother.Splinesareprovidedonthemainshaftforsliding
thegearsonmainshaftwhileinoperation.Thepowercomesfrom theengineto
theclutchshaftandthencetotheclutchgearwhichisalwaysinmeshwithagear
onthelayshaft(CounterShaft).Allthegearsonthelayshaftarerigidlyfixedtoit
andassuchtheyareallthetimerotatingwhentheengineisrunningandthe
clutchisengaged.Areverseidlergearismountedonanothershaftcalledas
reverseshaftandalwaysremainsconnectedtothereversegearofthecounter
shaft.Therequiredspeedisobtainedbyshiftingthegearsincountershaftby
selectivemechanism.

Description
02Marks

and
Sketch

02Marks

3 AttemptanyFOUR oftheFollowing 16
(a) ExplainconstructionandworkingofGearSelectorMechanism withgearleveron 04
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thetopofgearbox.
Ans. (Description02MarksandLabeledSketch02Marks)

GearSelectorMechanism MountedontheTopofGearBox-
Atypicalmechanism fora4-forwardspeedsandreversegearboxwherethegear
leverisballmountedinthegearboxcover.Thisfacilitatesitsmovementinany
direction.Thelowerendofgearleverfitsintoaslotintheselectorsleeve.There
areforksonthesleevesonthreeseparateselectorrodswhicharesupportedin
thegearboxcasing.Eachselectorsleevecanslideonitsrod,butjusttoavoid
unwantedengagementofthegears,slotsaremadeontheselectorrodsandthe
sleevesareprovidedwithspring–loadedballs.Theseballsresistthemovement
oftheforksuntilsomeforceisappliedtogearlevertoovercometheirresistance.
Insomecasestheforksarefixedontheselectorrodsbymeansofpinsandthe
assemblycanslide.
Groovesareprovidedonthegearbosseswheretheselectorforkscanfitin.
Transversemotionofthegearleverselectstheforkswhicharetobeengaged
andthelongitudinalmovementsthenslidestheforkanditsgeartoengagethe
selectedgear.

Figure:GearSelectorMechanism.
OR

Description
02Marks

and
Labeled
Sketch

02Marks



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)
__________________________________________________________________________________________________

Page9/9

Figure:GearSelectorMechanism.
(b) Drawtheproportionatesketchof4speedconstantmeshgearbox. 04

Ans. (NeatLabeledsketch04Marks)

Neat
Labeled
sketch

04Marks

© Statethefunctionandtypesconstantvelocityjoints. 04
Ans. (Function02MarksanditsType02Marks)

FunctionConstantVelocityJoints:
Whentheangleofdriveismorethan30degree,irregularityofrotationangleat
moretorqueandspeedfluctuationcausessteeringproblem incaseofuniversal
jointsothetypeofjointusedtoovercomethisproblem isknownasCVjoint.
TypesofConstantVelocityjoint-
1.RzeppaordoubleoffsetCVjoint
2.Tripodjoint.

Function
02Marks

and
itsType

02Marks

(d) Writedowntheadvantagesanddisadvantagesofthetorqueconverteroverthe
manualtransmissiongearbox.

04

Ans. (AnyTwoadvantagesanddisadvantages01Markeach)
AdvantagesoftheTorqueConverterovertheManualTransmissionGearBox:

1.Betterfuelefficiency.
2.NoLossoftorquetransmissionfrom enginetothedrivingwheelsduring

gearshifts.
3.Verysmoothgearshiftingoperation.
4.Servicingoftorqueconverterisnotnecessary.
5.Lesswearduetolesseffectofslip.

DisAdvantagesoftheTorqueConverterovertheManualTransmissionGearBox:
1.OverallCostismore.
2.Lackofcontrolbydriver…
3.Cannotbeappliedtomanualtransmission,

AnyTwo
advantages

anddis
advantages

01Mark
each

(e) State two advantages and disadvantages ofsynchromesh gearbox with
applications.

04

Ans. (AnyTwoadvantagesanddisadvantages½ MarkeachanditsApplication02
Marks)
AdvantagesofSynchromeshGearBox:
[1]Noiseisless
[2]Nowearandtearonmovingparts
[3]Smoothandeasieroperation
[4]Gearshiftingiseasy
[5]Noskillrequiredtooperateit

AnyTwo
advantages

and
disadvanta

ges
½Mark

each
and
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[6]Lifeandaccuracyismore
DisadvantagesofSynchromeshGearBox:
[1]Complicatedinconstruction
[2]Highinitialandoperatingcostduetoprovisionofsynchronizerunit
[3]Maintenancecostismore
Applications:
ItisusedinbikeslikeKTM Duke390cc.Mostoftheracecarslikeformula-1uses
synchromeshgearbox.

its
Application

02Marks

(f) Describe the construction and working oftransfercase.Write down its
application.

04

Ans. (Construction(CreditShouldbegiventosketchalso)02Marksanditsworking02
Marks)
Construction-
Itconsistsofthreeshafts-inputshaft,countershaftandtwooutputshafts.The
inputshafttakespowerfrom themaingearbox.Thetwogearsgear1andgear2
oninputshaftarefreetorotateonit.Thesetwoinputshaftgearshavebosseson
theinnersidehavingaxialteeth,whichcanbemeshedwithcentralmember.The
inputshaftcarriesoncentralmemberC.M.havingaxialteethonboth,sidefaces.
ThegearG1issmallerindiameterthanG2.

Figure:TransferCase
Working
Whentheshifter-Aisatthecentralpositionasshowninfig.hereneitherthegear
G1andnorthegearG2isconnectedtotheinputshaft,itisknownasneutral
position.Whentheshifter-AconnectstheinputshaftwithbiginputgearG2,and
theshifter-Bdisconnectsthefrontoutputshaftfrom therearoutputshaft.Inthis
position,reartwowheeldriveswiththehighgearisobtained.
Similarlywhentheshifter-AconnectstheinputshaftwithsmallinputgearG1,and
theshifter-Bconnectsthefrontoutputshaftfrom therearoutputshaft.Inthis
position,four-wheeldrivewiththelowgearisobtained.

Constructio
n02Marks

andits
working

02Marks
(Credit

Shouldbe
givento
sketch
also)

4 AttemptanyFOUR oftheFollowing 16
(a) Explainloadsactingontherearaxle. 04
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Ans. (AnyFourPointsEachCarry01Markeach)
Thevariousloadsactingontherearaxleare:

1)DrivingThrust-.
Drivingtorqueproducedintheenginecausesthethrusttobeproducedinthe
roadwheels,whichhastobetransmittedfrom theaxlecasingtothechassis
frameandthebodyofthevehicle.

2)TorqueReaction-
Iftherearaxleisheldrigidlywhentheroadwheelsarepreventedfrom rotation,
(duetodrivingneedsorroadconditions)thebevelpinionofthefinaldrivetends
torotatearoundthecrownwheel.Itproducesatendencyinthewholevehicleto
rotateabouttherearaxle,ortoliftoffthefrontofthevehicle.Thiseffectis
knownastorque–reaction.

3)BrakingTorqueorThrust-
Theaxlecasingexperiencesthebraketorquewhenthebrakesareappliedtothe
vehicle.

4)SideThrust-
Whenthevehicleistakingtheturn,therearaxlesubjectedtothesidethrustor
pullsduetoanysideloadonthewheel.

5)WeightoftheBody-
Therearaxlemaybeconsideredabeam supportedatendsloaded.This
weightcausesbendingandshearsforceintheaxleshaft.

Any
Four

Points
Each
Carry

01Mark
each

(b) Statethevarioustypesofrearaxlecasingandexplainanyonewithneatsketchin
brief.

04

Ans. (ListofAxleCasings01MarkandExplanationofAnyOne01anditssketch02
Marks)
TypesofRearAxleCasings-

1)BanjoType(orOnePiece)Casing-
Itisnamedso,becauseitsshapeislikethemusicalinstrumentbanjo.Itisalso
called separatecarriertypecasing becausethecompletedifferentialunitis
carriedinaseparatecarrierwhichisboltedtotheaxlecasing.Thetwohalfshafts
areput-inortaken-outfrom thesidesduringassemblyorrepairs.
Inmajoritycarsthepropellershaftliesalongthecentrelineofthecar,andthe
rearaxlegearingisenclosedinbanjoatthecentreoftheaxlecasing.However,in
certaincasesthebanjomaybeoffsettoonesideortheother.

Figure:BanjoType(orOnePiece)Casing
2)Split(orTwoPiece)Casing-
Thecasingismadeintwo-pieceswhichareboltedtogethertoform acasing.
Thistypeisobsoletenowbecauseincaseofafault,thewholerearaxleunithas
tobetakenoutbeforeitsdismantling.Thistypeisobsoletenow.

Listof
Axle

Casings
01Mark

and
Explanatio

n
ofAnyOne

01and
itssketch

0
Marks
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Figure:Split(OrTwoPiece)Casing
© Whytheuniversaljointandslipjointisusedintransmissionsystem. 04

Ans. (Functionofeach02Marks)
FunctionofUniversalJoints:
Infrontenginerearwheeldrivevehicles,thetransmissionrigidlyfixedtothe
frameorbodyisnormallyathigherlevelthanwheels.Therearaxleissuspended
totheframethroughsprings.Thedriveshafthencerequiressomeflexibilityatthe
bendnearthetransmissionandattheaxle.Sotheuniversaljointsareusedat
frontandrearendofpropellershaftwhichtransmitthepowertothewheelseven
iftheheightsoftransmissionandrearaxlearedifferent.Alsowhenevertheaxle
moves up and down due to road irregularities,the angle ofdrive changes
continuouslyanduniversaljointallowstransmissionofpowerandrotarymotion
atavariedangle.
FunctionofSlipJoints:
Whentherearwheelcomesacrossabump,thespringcompressesorexpands
asthedifferentialwiththerearaxlehousingandthewheelmovesupanddown.
Thisnotonlychangestheanglebutalsovariesthelengthofpropellershaft.So
theslipjointpermitstheeffectivelengthofpropellershaftdependinguponthe
roadconditions.Ifthereisnoslipjoint,thepropellershaftwillbuckleorbrake.

Function
of

each
02Marks

(d) Explainthepowerflowdiagram ofslidingmeshgearbox. 04
Ans. (AnyoneSketch02MarksanditsExplanation02Marks)

NeutralGearPosition:
Whentheengineisrunningandclutchisengaged,theclutchshaftgeardrivesthe
layshaft(Countershaft)gear.Thelayshaftrotatesoppositeindirectionofthe
clutchshaft.Notethatinneutralpositiononlytheclutchshaftgearisconnected
tothelayshaftgear.Othergearsarefree,andhencethetransmissionmainshaft
isnotturning.Thevehicleisstationary.

Figure:NeutralGearPosition
First(Low)GearPosition:
Inthisposition,whenfirstgearpositionisselectedbytheshiftlever,thegearE
ontheclutchshafttransmitsthemotiontothegearAonthecountershaft.All
thegearsonthecountershaftarefixed.ThegearIcomeincontactwiththegear
Bonthemainshaft.Hencethemotionistransmittedfrom gearEtoGearAand
GearItoGearB.Inthistypeofgearboxthegearsonthemainshaftslideaxially.

Anyone
Sketch

02Marks
andits

Explanatio
n02Marks
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Figure:FirstGearPosition
SecondGearPosition:
Inthisposition,whensecondgearpositionisselectedbytheshiftlever,thegear
EontheclutchshafttransmitsthemotiontothegearAonthecountershaft.The
gearC slidesonthemainshaftandcomeincontactwiththegearIIonthe
countershaft.HencethemotionistransmittedgearEtogearAandgearIIto
gearC.

Figure:SecondGearPosition
ThirdGearPosition:
Inthisposition,whenthirdgearpositionisselectedbytheshiftlever,thegearE
ontheclutchshafttransmitsthemotiontothegearAonthecountershaft.The
gearDslidesonthemainshaftandcomesincontactwiththegearIIIonthe
countershaft.Hencethemotionistransmittedfrom gearEtogearAandgearIII
togearD.

Figure:ThirdGearPosition
FourthorToporDirectGearPosition:
Inthisgearposition,whenfourthgearpositionisselectedbytheshiftlever,the
dogsongearEengageddirectlytothemainshaftandthemotionistransmitted
directlyfrom theclutchshafttothemainshaft.Inthiscase,thegearsonthe
countershaftareonlyrevolvingbutdonotengagedwithanyofthegearsonthe
mainshaft.Inthiscasethegearratiois1:1.Itcanbenotedthattheclutchgear
isdirectlyconnectedtoenginecrankshaftandmainshaftisconnectedtothe
wheelsthroughpropellershaftindirectgearposition.
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Figure:FourthorToporDirectGearPosition
ReverseGearPosition:
Reversegearisusedtoobtainthereversedirectionofvehicle.Thebasicpurpose
ofreversegearistomakethemainshaftrotateindirectionoppositetothatof
clutch shaft.Thus,ifthe clutch shaftrotates in clockwise direction,the
countershaftrotates in anticlockwise direction and the reverse gearshaft
(includingbetweencounterandmainshaftandcarryingareversegear)rotatesin
clockwisedirection,thenduetothereversegearmountedonreverseshaftthe
mainshaftrotatesinanticlockwisedirection.Thisreversestherotationofthe
wheelssothatthevehiclegetbacks.

Figure:ReverseGearPosition
(e) Explaintyreterminologywithneatsketch. 04

Ans. (AnyOneSuitableSketchanditsCorrectExplanation04Marks)
TyreTerminology:

OR

AnyOne
Suitable
Sketch

and
itsCorrect
Explanatio
n04Marks
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OR

W =WidthofTyre=145mm(GenerallyCrossPlyTyrespecifiedinInch&Radial
PlyTyreinmm)
D=DiameterofRim =13inch
SR=SpeedRating
SR=Upto210Km/hr
VR=Above210Km/hr

OR

W =WidthofTyre=9Inch
D=DiameterofRim =20Inch
PR=PlyRating
No.ofPlies=12

(f) Describewiththehelpofsimplesketchconstructionofwiredspokewheel. 04
Ans. WireWheel:Wirewheelsarelightweight,highstrengthandprovidemuchbetter

coolingofthebrakedrum.Wirewheelshaveseparatehub,whichisattachedto
therim throughnumberofwirespokes.Componentsofwirewheelsare–Spoke,
HubandRim
Spokes:
Eachspokeisindividuallyhookedatoneendofthehubwhileitsotherendis
pushedthroughaholeinthewheelrim,wheretaperednutcallednipple,is
screweddownpullingthespoketight.Ifaspokeistoolooseortootight,therim
willdistort.Spokesaremountedincomplicatedcriss-crossfashioninallthe
threeplanes.Spokecarriesweightofvehicleandpassengers.Ittransmitsdriving
&brakingtorqueaswellaswithstandssideforceswhilecornering(i.e.cornering
loadandsidethrust).
Hub:Hubisprovidedwithinternalsplinesandismountedontheaxleshaft.
Rim:Rim hasholesatthecentreforattachingspokes.Theonlydisadvantageof
thisrim isthattubelesstyrecannotbemountedonitbecauseofholesontherim.
Application:Twowheelers&bicycles.
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Figure:WireWheel
5 AttemptanyTWO oftheFollowing 16

(a) Explainworkingofdifferentialwithneatsketch. 08
Ans. (PrincipleofWorking02Marks,Sketch02MarksanditsWorking04Marks)

PrincipleofWorking:
Ifavehicletravelsinastraightline,thetworearwheelsturnexactlyatthesame
speed,andthereisnorelativemovementbetweenthem.Butwhenthevehicle
takesaturntheouterwheeltravelsalongerradiusthantheinnerwheeli.e.there
isrelativemovementbetweenthetworearwheels.Alsoinnerwheelmakeslarger
anglewithstubaxlethanouterwheel.Ifthetworearwheelsarerigidlyfixedto
therearaxle.

Figure:Differential
Working:
VehicleRunningStraight:-
Whenvehiclemovesinastraightline,thepowercomesfrom propellershaftto
thebevelpinionwhichdrivesthecrownwheel.Thenitiscarriedtothedifferential
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cageinwhichasetofplanetpinionsandsungearsarelocated.From thesun
gearitistransmittedtotheroadwheelsthroughaxlehalfshafts.Inthiscase,the
crownwheel,differentialcage,planetpinionsandsungearsallturnasasingle
unitandthereisnoanyrelativemotionbetweenthesungearandplanetpinion.
Theplanetpinionsdonotrotateabouttheirownaxis.Theroadwheels,half
shafts and sun wheels offerthe same resistance to being turned and the
differentialgearingdoesnotthereforeoperate.Boththeroadwheelsturnatthe
samespeed
VehicleCornering:-
Whenvehicletakesaturn,theinnerwheelexperiencesaresistanceandtendsto
rotateinoppositedirection.Duetothistheplanetpinionsstartsrotatingabout
theirownaxisandaroundthesungearandtransmitmorerotarymotiontothe
outersidesungear.Sothatoutersungearrotatesfasterthantheinnersungear.
Thereforetheouterroadwheelrunsfasterthantheinnerroadwheelandcoversa
moredistance.

(b) Explainwithneatlabeleddiagram forsemifloatingrearaxleandfullfloatingaxle
withapplications.

08

Ans. (Sketch02MarksEach,Explanation01Markeachandanyoneapplicationof
each01Markeach)
SemiFloatingRearAxle:

Figure:SemiFloatingRearAxle
Thefigureshowsaschematicdiagram ofthesemifloatingrearaxle.Asingleball
bearingisinsidetheaxlecasing.Theaxleofthewheelisatthecentreoftheaxle
casingandthewheelsarefittedattheendoftheaxle.Thisisdonebymeansof
key,boltandnut.Thewholeweightofthevehicleisfirsttransmittedtothe
suspensionspring.From thereitistransmittedtotheaxlecasingfrom thereto
theaxleandwheel.Finallyitistransmittedtotheground.Theaxlecanbe
removedbyfirstplacingasupportbelowtheaxlecasing.
Applications:Thisisusedinundermost1/2tonandlightertrucksandSUVs.Fiat,
JeepandmodernpassengercarsMarutiGypsy,MahindraScorpioetc.
FullFloatingTypeRearAxle:

Figure:FullFloatingRearAxle
Thefigureshowsthefullfloatingaxle.Thewheelisontheaxlecasing.Tworoller
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bearingsarebetweenthewheelandaxlecasing.Theaxleendisfittedwiththe
wheelbymeansofaflange,boltandnut.Therearetworollerbearingsbetween
thewheelandaxlecasings.Thisistheadvantageofthefullyfloatingaxle,over
othertwotypesofaxles.Toremovetheaxletheboltandnutarefirstloosened.
Theflangeandaxlecanthenbeveryeasilyremoved.Thevehiclecontinuestobe
supportedbythewheelandtheaxlecasing.
Applications:Fullyfloatingrearaxleisusedinheavycommercialvehicles.

© Describewithneatlabeleddiagram ofHotchkissdriveandtorquetubedrive. 08
Ans. HotchkissDrive:

WorkingofHotchkissDrive-
Thisisthesimplest&mostwidelyused.Thespringsbesidestakingweightof
thebodyalsotakethetorquereaction,drivingthrust&sidethrust.Thepropeller
shaftisprovidedwithtwouniversaljoints&alsoslidingjoint.Thespringisfixed
rigidlyinthemiddletotherearaxle.Thefrontendofthespringisfixedisfixedto
theframebythefronthalfofthesprings.Duetotorquereaction,thespring
deflectsasshowninfig.&istakenupbythesprings.Similarlytotakeupthe
brakingtorque,thespringswoulddeflectintheoppositedirection.Whentherear
axlemovesup&downduetotheroadcondition,ithastomoveinacirclewith
thefrontspringsupportattheframeascentre.Butforthepropellershaftmotion,
thecentreisatthefrontoftheuniversaljoint.Thismeansthatduringthis
movementoftherearaxle,thelengthofpropellershafthastovary.Thisis
providedforbymeansofaslidingjointinpropellershaft.

6 AttemptanyTWO oftheFollowing 16
(a) Drawaneatlabeleddiagram offourwheeldrivevehiclelayout.Statetwomerits

andtwodemeritsoffourwheeldriveovertwowheeldrive.
08

Ans. (NeatLabeledSketch04Marksanytwomerits02Marksandanytwodemerits Neat
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02Marks)
Figure:Layoutof4WheelDriveVehicle

Meritsof4-Wheeldriveover2-WheelDrive:
1.Bettertractiononsmoothsurfaceinallconditions(wetandwintryweather)
2.Increaseddriveoffandclimbingcapacityirrespectiveofload.
3.Betteraccelerationinlowergear.
4.Reducedsensitivitytosidewind.
5.Betterstability.
6.Morebalancedaxleloaddistribution.
7.Equaltirewear.
Demeritsof4-Wheeldriveover2-WheelDrive:
1.Moreweightofvehicle.
2.Lowermaximum speed.
3.Increasedfuelconsumptionby5to10%.
4.Asextracomponentsarerequiredmanufacturingcostismore.

(b) DifferentiatebetweenCrossPlyandRadialPlyTyre(Any8Points) 08
Ans. (AnyEightPoints01MarkEach)

S.N. CrossPlyTyre RadialPlyTyre

1 Piles are running diagonally

oppositefrom beadtobead.

Plies are running radiallystraight

from beadtobead

2 Stiffnessoftyreismore,soless

comfortable.

Stiffnessoftyreisless,soitgives

ultimatecomfortathighspeed.

3 Steeringiseasy. Steeringisharder.

4 Tyrehaslessergripwithroad. Tyrehasfirm gripwithroad.

5 Crossplytyrehaslesstreadlife Radialplytyrehasmoretreadlife.

6 Lessbrakinggrip. Morebrakinggrip.

7 Cheaperthanradialplytyre. Costlierthancrossplytyre
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8

Figure: Figure:

(c) Statethedifferenttypesoftreadpatternsandexplaintheeffectofinflation
pressureonthetyrelife.

08

Ans. (TypesofTread02Marksandanysixeffect01Markeach)
TypesofTread:

EffectofInflationPressureontheTyreLife:
EffectsofUnder-inflation:(AnyTHREE=03Marks)
1)Uneventreadwear,morewearattyresides.
2)Lackofdirectionalstability.
3)Increasedrollingresistanceleadingtoincreasedfuelconsumption.
4)Excessiveflexingofsidewallcausesbuildup.
5)Vehiclewillrolloncurves.
EffectsofOver-inflation:(AnyTHREE=03Marks)
1)Reducedtreadcontactareawithroadsurface.
2)Reducedtyregrip.
3)Increasedvibrationresultinginuncomfortableride.
4)Increasedstressesmaycausestreadseparationandcrackinthesidewall.
5)Thecentreoftyrewillbewornrapidly.
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