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Abstract

Allthe automobile vehiclesavailable are always setto changingspeedandtorque betweenengine and driving
wheels.Torqueisnotdirectlychangedbutitcanbedonein theform ofpowerusingasuitabledevice.ltisa veryuseful
method thatweadopt,and
itisalsoeasilyaffordable.Manyotheralternative,eventhoughmoreelegant,andappeartobemoreeffectivearenotfeasible
whenitcomesto transmission. Thisprojectmainlyfocusesonthe design and fabrication
ofagearboxthatcantransmittorquetothemaximumandalsohelpstodosomeusefulworkinautomobilewhere power
transmission

isamajorfactor. Thetransmissionofpowerisdoneinsixspeedsinthisproject. Thesetupusestwoshaftsandthirteengearsar
rangedinsuitabledistancestoachieve the desiredtorqueandspeed.

Keywords: Gear,Shaft,Dogclutch,Ballbearing,lever.

1.INTRODUCTION

Thepresentdayworldismovingtowardsglobalization. Now
tokeepatparwiththeglobalmarket,thecountriesfollowadifferentsetofstandards. Themainpurposeofthesestandardsist
omakeaproduct available,
ineverynookandcorneroftheworldwithexactlythesamespecificationswithoutanysinglechange.
Thestandardsarebeingadoptedineachandeveryfieldof technology
andscience.Thesechanges,especiallyinautomobilenexttotheclutcharethetransmissioninthe transmission system
of a motor vehicle. The word

Jtransmission“isusedforadevicethatislocatedbetween clutch

andpropellershaft. ThedeviceusedforthetransmissionisGearBox.

2. PURPOSEOFTHEGEARBOX

Thepurposeistoprovidehightorqueatthetimeofstarting,acceleratingandpullingload.
Whenvehicleisstartingahightorqueisrequiredatthedrivingwheels.

Hence a device must provide to permit the enginecrankshafttorevolvearelativelyhighspeed,whilethewheels
turnathighspeeds. Thisisobtainedbyasetofgearscalledatransmissionorgearset. Thegearsetisenclosedinametalboxcal
ledaGearBox.

Ithelpstoreducetheenginespeedinthe ratio of4:lincaseofpassengercarsandinagreaterratioincaseofLorries.
Ithelpstheturningofdrivearound90andtodrivedrivingwheelsatdifferentspeed.

3. THEWORKINGOF6SPEEDCONSTANTMESHGEARBOX

Thesixspeedconstantmeshgearboxhastwoshafts ,onefor the input and the other for output. Six gears
aremounted onboththeshaftsandareinconstantmesh. Ball bearingsareconnectedtothegearsontheoutput shaft
whichmakesthemtorotatefreelyontheoutputshaft.
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Theoutputgearshaveextensionsononesideforthe engagement
purpose. Theclutchesareengagedanddisengagedwiththegearsbytheuseoflevers. Theclutchesarekeyedtotheoutputsh
aft. Theengineflywheel is connectedtotheinputshaft.

leverismoved. Thismovestheclutchtowardsthegearandthe etsengagedwiththeextensionsonthegear. Therotation

ThegearsontheoutputshaftrotatefreeIyonthebearings.Inor?ertoengagethedog clutch with the gear the respective
istransferredtotheoutputshaft. Thewheelsconnectedtotheoutputshaftarealsorotated.

4. DESIGNPROCEDURE
4.1.DESIGNCALCULATION
PINIONCA45steel

6,-630MPa  HB=215
GEAR:C45steel

6 b= 210MPaE=2.15X 10°N/mm?
[DATABOOK Pg No.8.4,8.5,8.14]
GEARRATIO

i= 1.4

NUMBEROFTEETHTeethonPinion:3TeethonGear:54

TANGENTIALLOAD

Powertobetransmitted= 1.5KWInputspeed =750rpm
Ko=1 (steadyload) F=(PIV)K,

F=[(1500)/[(TTM(38)(750)/60 x10°]]x1
V=[[Td1N1/(60x10%)]

Ft= 1005.16/m V=[[[mZ1N1/(60x10%)] INITIALDYNAMICLOAD:
[C,—FromDataBookPgNo.8.51] Fy4-F;xC, AssumeV ,-3m/s V< 10m/s F4=(1005.6/2)x2
C-(3+VM)/3  Fy=(2011.3/m)C,-2

BEAMSTRENGTH:

[FsfromDataBookPgNo.8.50]s=[c,]by[ Im[c,= 60/3] [ou]=[(c)/3]= 210mPa
[y-FromDataBookPgNo.8.50]
b=10m[Assumption]y=0.154-(0.912/z,)=0.13 [Take20°INVOLUTE]

F,=[210x10mx0.13x[]x m]

F.=[857.22m’] EVALUTE
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5. FABRICATIONPROCESS

ThematerialforshaftandgeararetakenasC45steel. Thegearsandtheshaftsarefabricatedinthefollowingmethod.
Gears

Machining,drillingandboring
Theseoperationswheredoneingearsatcentretoproduceholeinthegearstoholdonthe shaft.

Shafts

Turning-These
operationsaredoneinlathefortheshaftinwhichthecylindricalobjectsmaybeproduced. Withtheworkpiecerotatingands
inglepointcuttingtool

Welding-Thissortofoperationisdonetofixthegearsontotheshaft.
Assembly
Aftermachiningthecomponents,theywereassembled.

At first, the gears are mounted on the shafts as
apreliminaryprocessthetwodogclutchesaremountedontheshaft. Oneintheinputshaftandanother in the outputshaft.
Fortherigidsupportofgearsonthesplineshaftabearingisprovidedovera dogclutch.
Thebearingsarefixedtothemountingsontheshaft.

The gear shift lever is fixed, in the assembly forengaginggears.

Fig.1CAD Model of Six speedconstantmeshGearbox
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Fig.2CATIA Model of Six speedconstantmeshGearbox

6. CONCLUSION

Althoughtherearemuchadvancementinthefieldofdesigningandfabricationofgearboxes,theconstantmeshgear box is
one of the most efficient gear boxes. The Projectwasanexposuretotheworldofpracticalworking
knowledge.Itgivesusanopportunitytoapplythetheoriesstudiedinthecurriculuminapracticalsituation. Italsogaveanop
portunitytoknowthepracticaldifficultiesthatariseintheprocessofdesigningandfabrication. Agearboxcanalso
bedesignedandfabricatedfor 4, 8, 12, 16, etcaspertherequirement usingthe same principle and method.

7. FUTURESCOPEOFTHEPROJECT

Thefuturescopeoftheprojectisbyreplacingthematerialofthecomponentswithalowweightandhighstrengthmaterials.
Thedogclutchcanbeengagedordisengagebyhydraulic orpneumaticsystemswithhelpofsensors.We can
alsoreducethenumberofgearsandobtainthesamenmberofspeeds. Thetypeofengagementbetweenthedogclutchandt
hegearcanalsobeimprovedbysomeother means.
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