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ABSTRACT

Wheelbarrow canbedefinedasamachinethatisusedbylabourers,farmes,gardeness,and

othersfortransportingloadstoheavybyhanditfrom oneplacetoanother.

However,materialsusedforconstructionpurposeareboughtinstandardsizeswitherinlong

barsorstandardsheetsizes.Moreover,dependingonthetypetobeconstructed,thematerials

arethenreducedtosmallerandmoreconvenientsizes.Theshapesandformsarechangedby

filing.drilling,reaming,tapping,broadingetc.Alsodependingonthesizeoftheworkshop,some

oftheseoperationsmaybecarriedoutusingmanualormechanizedprocesses.

Inaddition,proceduresinvolvedinconstructingalocallymade"V"shapewheelbarrowinclude

MARKING OUT,PATTERN DEVELOPMENT,CUTTING,DRILLING,BORING and WELDING

OPERATIONS.Highqualitymaterialswereusedtocontructthewheelbarrowthatprocessesthe

requiredstandard.

Themedium wastestedwithsomeamountoflocaltoknow ifitsabilitywasoptimum,the

machinehandlemovedfreelyandsmoothlyafterthehandlewaslifted.
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CHAPTERONE

1.1INTRODUCTION

Thisisahand-pushedvehicle,consistingofadish-shapesbodysupportedontwoshafts,

arrangalina"V"shapewithhandlesatthespreadendandawheelandaxleatthepoint.The

wheelbarrow attheaxle,theserveappliedatthehandlesandcoalorresistancebetweenthe

twointhebody.Itisusedbylaborers,farmers,gardenersandothersfortransportingloadstoo

heavyorbuckytobecarriedbyhandandissimilartohandtrucksusedbywarehousemenand

industrialworkersexpectthatthelatterhastwowheels.Modernwheelbarrow aremadeof

woodorofalightmetal,suchasaluminum,andhavearubberfireonthewheel.Atwo-wheel

vehicleforcarryinggardenmaterialsismoreproperlycalledagardencart.

Thepurposeoftheproductionofthismachineistoreducealleviateandpossiblyeliminatethe

sufferings,time,money,wastageofman-powerandmoreespeciallytheneedfortechnological

break-throughandself-reliance,whichhasbeenamajorconcernofthefederalgovernment.

Moreover,thisprojectathandhasdelvedintosimplicitiesandtheconstructionofthismachine

thatcanbeusedtocarrydifferenttypesofheavyloadtoanydistance.

1.2ORIGINANDHISTORY

Thewheelbarrowlikeanytechnologyinthecommonplace,wasastorytotell.

The westwas very slow to inventthe wheelbarrow.Do the earliestknown European

wheelbarrowgleamsdownfrom astained-glasswindowincharlesscathedral.

ButtheChinesehavehadwheelbarrow formillennia.Theycelebrateahalf-mythicalinventor

named KO Yu.Itisnotknown when helived butsince then,the Chinesehaveshaped

wheelbarrowsinenormousvariety.They'veusedthem foreverykindoftask.

Itmiguehelptoconsiderjustwhatanindustrialwheelbarrowis.Itcombinestheadvantagesof

boththewheelandtheleveler.Theloadiscenteredbehindasinglewheelthatway,youhaveto

liftonlyasmallpartoftheload.Thetwohandlesgiveanintimacyofcontrolyoudon'thavewith

afour-wheeledcart.Ifyoueverhadtouseawheelbarrow,youknowitseasywiththeloadinthe

rightplace.Itcanbebackbreakingwhentheload'stoofarbehindthewheel.Chinesearmies

madethefirstuseofthewheelbarrows.Itgivethem suchanadvantageinmovinggoodsthatit

waskeptsecret.EarlyChinesewritingstalkaboutwheelbarrowsincode.KOYu,oneancient

texttellsusbuilta"woodengoat"androdeawayintothemountainsonit.Theycalleda
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wheelbarrowwithhandlesinfronta"woodenox"onewithhandlesatthebackwasa"glinding

horse"

Longago,theChineseinventedwheelbarrowswithsailsthatwerenoidleexperimentsaid

drivenwheelbarrowsbecameawell-developedandwidespreadtechnology.Andthesailswere

prefectminiaturesoftheonesusedinjunk.

Andwe,withallourvauntedtechnology,haveyettobuildwheelbarrowswiththegrace,balance,

varietyandfeaturesoftheseinChina.

Itwasnotuntiltheseventeenthcentury,whendirectcontactwasmadebetweenEuropeanand

China,asaresultoftrade,eachareahaditowndistinctform ofwheelbarrow,althoughbythis

timebothwerefrequentlymodifiedtoserveotherneedsthanthoseforwhichtheywere

designed.

1.3IDENTIFICATIONOFFERED

Thepurposeoftheproductionofthismachineistoreducedifficultiesandprobablyeliminate

thesufferingtime,money,costofman-powerandmostespeciallytheneedfortechnological

breakthroughandself-reliancewhichhasbeenamajorconcernofthehumanbeing.Carryingof

loadonhumanheadhasbeenatiringproblem inthesocietyfrom thiscommercialespecially

towardsourloco-parenthesis.

Ithelpseradicatethoseproblems;thisprojectwriteuphasbeendeliveredintosimplifications

andtheconstructionsofthismachinethatcanbeusedincarryingdifferenttypesofthis

machinethatcanbeusedincarryingdifferenttypesofheavyobjectstodifferentareas.

Wheelbarrowisamachinethatmakesuseofabowel,madeofmetalusedincarryingloadsor

isasimplemachinethathelpsuslife,pull,increasedirectionofheavythingschangethe

directionofforceandincreaseforce.
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CHAPTERTWO

20.LITERATUREREVIEW

Ataveryearlystagemanreleasedthatthemeansofmovingthingaboutwhichnaturehad

providedhim leftmuchtobedesired.Heisseverallylimitedinloads;hecarriestheareahe

couldcarrythem andthespeedatwhichhecouldtravel.Oneisrighttoguessthatthephysical

exertioninvolvedwasnomoretohislikingthem,thanitistoday.

Manstartedbymeanoftrainingsuitableanimalstoenableheavierloadstobecarriedatfar

distance,andathighspeedthanhewascapableofattainingandtherewasanaddedadvantage

thanmostoftheeffortwasprovidedbyanimal,whilethemancouldatease.

Heavyloadsweredraggeduponsledgesuntilanearlyandunknownengineerinventedthe

standardbarrow.Thiswasmadepossiblebecauseconstructionmaterialwasmadeofwood

uponwhichheavierloadscouldbecarriedmoreeasily.

Thedrawbacktotheuseofthistypeofstandardwheelbarrowwasthatitcouldnotcarrymuch

heavyloadsbecauseofthestrengthofthematerialsinwhichitwasmadeof.Thewheelbarrow

can'tabsorbshock,whichmayprobablydamagesomeperishable/breakablegoodsloadedon

it.Aboveall,itcannotmoveontheroadthatisnotsmoothandhard.

Asnewmaterialsandmanufacturingmethodsweredevelopeditbecamepossibletoimprovein

standardwheelbarrow thatarenew madeupofmaterialsthatcanwithstandshock,carry

heavierloads,moreinanytypeofroadandaboveall,havetowithstandload.

Othertypesofwheelactivitiesthatcancarryloadwerealsodevelopedsuchasstream engines,

electriccardandinternalcombustionengines.

2.1HISTORICALREVIEW OFWHEELBARROW

Theoriginanddevelopmentofthewheelholdsanimportantplaceinthehiinventionbecause

it'sclearlyillustratesaphenomenonknownasindependentsinverthewheelbarrow hasmore

thanasinglesourceoforiginandwasdevelopedfordifferentpurposes.

The earliestform ofwheelbarrow was developed in China shortly before AD200,and

traditionallyitsdesignisattributedtoageneralintheimperialany,althoughtheseprobably

merefolktale.Themap oftheChinesewheelbarrow aloneisenough to suggesthow it

originates.Thesinglewheelislarge,oftenthreeorfourfatindiameterandusuallyhasadozen

ormorespokes.Itissetbetweentheshaftsataconsiderabledistancefrom thefrontendofthe
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barrow,whileaboxingorwoodenframeisbuiltupfrom theshafttoencasetheupperhalfof

thewheel.Platformsprojectedfrom theshaftonbothsides.Thegoodstobecarriedareloaded

ontheseplatformsandontheuppersurfaceoftheboxing.Iftheburdenarecorrectlyplaced

notonlywoulditsweightbalanceonbothsidesofthewheelbarrowbutitwouldalsobeforeand

aftertheaxleofthewheel.Theweightoftheloadisbarrow couldusehisenergysolelyfor

movingitandmaintainingitsbalance.

Thiskindofbarrow appearstohavebeendevelopedfrom two-wheeledhandcartsonwhich,

withmodification,thepairofwheel.InmanypartsofChina,especiallyinthewet,ricegrowing

area,fieldboundariesareoftennomorethannarrowembarkment,thetopsofwhichmustalso

serveaspaths.

Thiswheelbarrow,thereforeseemstobeanadoptionofthehandcartdesignedtoallowitto

movealongnarrow paths.Indeed,earlyillustrationofChinesewheelbarrowsandforward

placingapartfrom pushingandbalancinghastoliftalargepartoftheburden.Itwastotally

unsuitableforshiftinggoodsoverlongdistances.

Thisuntiltheseventeenthcentury,whendirectcontactweremadebetweenEuropeandChina,

asaresultoftrade,eachareahaditsowndistinctform ofwheelbarrow,althoughbythistime

bothwerefrequentlymodifiedtoserveotherneedsthanthoseforwhichtheyweredesigned.

2.2THEORY&WHEELBARROW MECHANISM OFOPERATION

Wheelbarrowsareartificialtoolsinthefieldsofconstruction,landscaping,homeimprovement,

andgardening.Mostwheelbarrowsaredesignedaroundtheideaoftopplingthewheelbarrow

overorstrenuouslyliftingthehandlesstounloaditandaretypicallyequippedwithasingle

wheelinfront.Whilethisisasimpleconcept,itcanleadtooutofcontrolloadsandaccidental

spills.AspectEngineeringdesignedanewwheelbarrowwiththegoalsofprovidingthestability,

loadingcapacity,andeaseofusethattypicalwheelbarrowsfalltoprovide.The"RollingBarrel"

hashalfofa55gallonderum maintedonaframetoholdthetransportablecontents,whichcan

thenberelatedaboutitscenterofmasstounloadit.

Thetypicalwheelbarrowdesignhasaccomplishedtheabilitytotransportalargeamountcargo

safely and efficiently with some success,but with enough creative engineering and

consideration,thisconceptcanbeimproved.Thecapabilitiesofthisbasicwheelbarrowcanbe

largelysurpassedwhenthebarisraisedtonewcapacitiesandfunctionality.

Butproblemsmayarisewhenthewheelbarrowisloadedheavily.Theusermustliftthehandle
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torotatetheloadaboutanaxisfarfrom theload'scenterofmass.Attimes,thismeansthe

wheelbarrow cannotbeunloadedwithasingleasinglewheelforsupportwhiletransporting

contents.Thewheelbarrow caneasilytipover,especiallywhenthewheelbarrow isheavily

evadedtooneside,orbeingrolledacrossaslope.Thiscanusuallybeattributedtoahighcentre

ofgravity,inadequatelateralsupports,andtheinabilityofthewheelbarrow toadjustforsuch

conditions.

DESIGNPARTITION

Ajunctiontreewasdesignedtobreakupallpossibleconceptsintotherequiredsubsystems.

Thiswasdonetoensurethatallaspectsofthewheelbarrowaretakenintoconsiderationandto

easethedesignprocess.Thetreeshow thewheelbarrow subsystems:atubtocontainthe

materialstobemoved,aframeandhandlestosupportandmaneuverthetub,anunloading

mechanism forremovingthematerialsfrom thetub,andthewheelsandaxletomovethe

materials.

CONCEPTUALIDEAS

Thefirsttwoideasaresimpleadditionstothebasicwheelbarrowdesign.The"pumpanddump"

designisbasedonthebasicwheelbarrow,butinsteadofliftingtheloadbythehandles,the

operatorstepsonaleverthatflipstheloadoverthefrontwheel.

The"AdjustableHandle"designisalsobasedonthebasicwheelbarrow,butthehandleusedto
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moveandlifttheloadcanslideupanddownforincreasedleveragewhileunloadingandallows

theoperatortolifeusinglegmusclesratherthanbackmuscles.

The"SplittingBarrel"designhasadrum thatseparatesalongthebottom toallowtheloadtofall

throughtotheground,therebyusingthestoredpotentialemerytounloadthecontents.The

operatorsimplyunlatchesthebarrelquartersfrom eachotheratthebottom.

The"RollingBarrel"designhasadrum thatisrotatedaboutitscenterofmassbywayofa

handleorcrank.Thebarrelisunloadedbyapplyingasmallforcetorotateitupsidedown,

therebyallowingthestoredpotentialenergytounloadthecontents.

Thefinalconceptismuchlikeaboxonwheels."OldN0.5hasadooronthefrontthatopens,

andamechanism topush/pullthe1contentsthroughthedoor.

ENGINEERINGANALYSIS

Therearetwomainobjectivesintheseengineeringanalyses.First,thedevicemustnotfail

unclearheavyloadingtherefore,themaximum stressanddeflectionproducedinthecross

beam ofthewheelbarrow from theloadofthedrum wasinvestigated.Second,theforces

required to unload thewheelbarrow wereinvestigated.Theanalysisofthecrossbeam is

presentedfirst.

Firstamaximum loadwasdefinedtobesandthatwouldfillupthebarrowandalsobeheaped

above.The volume ofsand would approximatelybe 55 gallons.The densityofsand is

2,300kg/m³.So,thetotalweightofthesandis1060pounds.Withtwocrossbeamsthisweight

isdividedbetweenthetwomakingtheforceononecrossbeam 530pounds.

Next,themaximum valueofthemomentinthecrossbeam wasfound.Theforceandmoments

actingonthecrossbeam weredefinedasadownwardforceatthecenterofthebeam,andan

upwardforceaswellasmomentactingonbothendsofthebeam.

From beam analysisthemaximum momentwasdeterminedtobe:

M =3PL ....................(1)

8

WherePisthedownwardforceactingonthecenter,andListhelengthofcrossbeam.
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Themaximum stressoccurringinthebeam wasfoundfrom themomentandis:

Ơ=3Plh ....................(2)

16L

Intheequationhistheheightofthebeam andIisthemomentofinertiaofthebeam.

Themaximum deflectionofthebeam occursatthecenter.Itisrelatedtothedownwardforce

byequation3.

Ơmax= 5PL……………(3)

192El

Young'smodulesarerepresentedbythevariableE.Forasolidbeam themomentofinertiais

givenby:

I=bh3 ……………….(4)

12

Forahollowbeam themomentofinertiais:

I=bh3–(b–2t)(h–2t)3 ….………(5)

12

Inbothmomentofinertiaequations,bisthewidthofthecrossbeam andtistheinnerthickness

forthehollowbeam.

Fora2"x2"x28"steelbeam themaximum stressis4ksi.Thisstressiswellbelow theyield

strengthofsteelof36ksiwithasafetyfactorof9.Also,thedownwarddeflectionofthebeam at

thecentreis0.0078".Inahollowsteelbeam ofthesamedimensionswithaninnerthicknessof

0.125"themaximum stressis10ksi.Thesafetyfactorforthehollowbeam is3.6.Thedeflection

atthecenteris0.019".

Next,theanalysisoftheforcerequired to turn thebarrelispresented.Thisanalysisis

performedfortwodifferentdesignsthefirstisasimplehandledesignthesecondisagear

design.

Thehandledesignconsistsofabarrelwithasimplehandletorelatedthebarrel.Thedistance

from theaxisofmationtothehandleisthesameastheradiusofthebarrel,orhalfofthewith,

W.

TheforcerequiredtopivotthebarreliscalledFnthegeardesignconsistsofthebarrelwithone

largegearmountedontheaxisofrotationandasmallergearwithahandle.

Theforcerequiredtorotatethebarreliscalledfg.Therationofthelargergeardiametertothe

smallergeariscalledr.thehandlelengthisLn.
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Bysummingthemomentsabouttheaxisofrotation,thefollowingrelationshipbetweenthe

overalltorque,T,requiredtorotatethebarrelandtheforce,Fnforthehandledesignisderived.

T=Fn w……………….(6)

2

FortheGearDesign,theoveralltorque,Tisafunctionofthegearratio,handlelengthandforce,

Fg.

T=LnFg……………….(7)

Bycombiningequations6and7,arationoftheforcesforthetwodesignsindicatesthe

mechanicaladvantageoftheGearDesignovertheHandleDesign.

Fg= W ……………….(8)

Fn 2rLn

Thedistancefrom thecenterofmasstotheaxisofrotationiscalledd.

d=2W ……………….(9)

3n

Again,W isthewidthofthebarrelso,bysummingthemomentsabouttheaxisofrotation,the

statictorque,Ts,isafunctionofG&d.

Ts=Gd………………….(10)

WhereGisthegravitationalforceactingonthecenterofmassofthebarrel(includingtheload).

SubstitutingforGwithproductofthedensityofthemedium insidethebarrel,p,thevolumeof

thebarrel,v,andtheaccelerationduetogravity,g,equation10becomes:

Ts=pVgd

Substitutingforthevolumewiththelength,L,andwidthofthebarrel,W,equation5becomes

Ts= W3Lpg

12

Next,thedynamictorquerequiredtorotatethebarrelwasinvestigated.Neglectingallfriction,

thedynamictorquetorotatethebarrel,Td,isafunctionoftheangularacceleration,x,andthe

massmomentofinertiaoftheloadinthebarrel,J.

Td=Jα……………………………(11)

Themassmomentofinertia,J,asafunctionofthedensityofthemedium inthebarrel,P,and

thedimensionsofthebarrel,LandW.

J= PLW4π………………………...(12)

64
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2.3WHEELBARROW ANDOTHERCLASSESOFLEVER

TheLever

Thesimplestmachine,andperhapstheonewithwhichwearemostfamiliar,isthelever.A

seesawisafamiliarexampleofaleverinwhichoneweightbalancesontheother.Youwillfind

thatalllevershavethreebasicparts:thefulcrum,F,aforceoreffort,E,andaresistance,R

FirstClassLevers:

Inthefirstclasslever,thefulcrum islocatedbetweentheeffortandresistance.Asmentioned

earlier,theseesaw isagoodexampleofafirstclasslever.Theamountofweightandthe

distancefrom thefulcrum canbevariedtosuittheneed.Anoarisanothergoalexample.The

ocerlockisthefulcrum,andthewateristheresistance.Inthiscase,theforceisappliedone

sideofthefulcrum andtheresistancetobeovercameisappliedtotheoppositeside;thisisa

firstclasslever.Crowbarsshears,andpliersarecommonexamplesofthisclassofleavers.

SecondClassLevers:

Thesecond-classleverhasthefulcrum atoneend,theeffectappliedattheotherendandthe

resistancesomewherebetweenthesepoints.Awheelbarrow isagoodexampleofasecond-

classlever.Ifyouapply50poundsofefforttothehandlesofawheelbarrow 4feetfrom the

fulcrum (wheel),youcanlift200pondsofweighed1footfrom thefulcrum.Iftheloadwere

placedfurtherawayfrom thewheel,woulditbeeasierorharderoflift?Leversofthefirstand

secondclassarecommonlyusedtohelpinovercomingbigresistanceswitharelativelysmall

effort.

Thirdclasslevers:

Sometimesyouwillwanttospeedupthemovementoftheresistanceeventhoughyouhaveto

usealargeamountofeffortleversthathelpyouaccomplishthereareinthethirdclassoflevers.

2.4USES/IMPORTANCEOFWHEELBARROW

Theusesandimportanceofawheelbarrowsarenumerousandcannotbeoveremphasized.It

isusedinvariousaspectsofworkandtheyareasfollows:

a.Itis used in the farm to transportfarm implements from one place to another,

transportingweedsorresiduesthataretobedisposedoftheirincarnationpoints;andforshort

distance,formovingthefarm producetothepointtheyareneeded.

b.Itisalsousedintheworkshopformovingmaterialsforanypurposefrom onepointsto

another.

c.Ithelpsreducetheworkofmani.e.ithelpsmantomovethingsaroundeasily.

2.5MATERIALSELECTION/MATERIALOFCONSTRUCTION

Thisismostlyaffectedbythenon-accountabilityofsuitablematerialsthatwouldhavebeen
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bestsuited forsome specific parts,so the materialofconstruction was given serious

considerationofthestandardwheelbarrow.Thematerialstobeconsideredforanyofthe

componentmanufacturer,musthavetherelativepropertyusefulnessandappropriateforthe

functionofthatcomponentparts.

Handlecover:Itismadeofelasticrubber,inordertoavoidfrictionandbruiseofthepalm.

Stands:Mildsteelbarisusedintheconstructionofbowelsupportbar.Thematerialischosen

becauseofitsrelativecheapness,availability.Someothermaterialslikealuminum,costiron

andstainlesssteelbutbecauseoftheirhighcostofproductionandprocessing,mildsteelis

chosen,notmindingtheothermaterials;thoughstainlesssteelisbetterbecauseofitsabilityto

withstandcorrosionandgoodfinish.

Handleorframe:Steelpipeisnormallyusedbecauseofitscorrosionresistanceanditslight

weight.

Wheel:Thismaterialisusedbecauseofitsrelativecheapness,itiseasilyshearedorcutand

aboveallitsresistancetocorrosion(carbonsteelsheetandmildsteel).

Bowel:Cudvconisedcaamonsteelisusedbecauseitiseasytocutandrelativelycheapand

resistanttocorrosion.

Spindleorshaft:Mildsteelisusedtoconstructthespindleasaresultofitsrelativecheapness

andeasymachinableproperty.

Ballbearing:Therearetwoinnumberandaremadeofsinteredmetalbecauseitcaneasilybe

rolledintoballsduetoitsductility
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CHAPTERTHREE

3.0.RESEARCHMETHODOLOGY

Thissectioncoversthemethodsusedtoaddresstheobjectivesofthestudy.Thesection

discussesthprocurementofthematerialforconstruction,marking out,cittingand rolling

weldingandpainting.
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3.1PROCUREMENTOFTHEMATERIALFORCONSTRUCTION

Thistalksaboutthefactorsthatmustbeconsideredbeforethematerialfortheconstructionis

selected.Some ofthe more importanteconomic factors and physicaland mechanical

propertiesthatareinvolvedinmaterialandprocessselectionarediscussedbrieflyinthe

proceedingparagraphs.

"Availabilityandcostofmaterials"varycontinuallyandasthechangeistowardsfavourableor

unfavourable conditions designs willnecessarily undergo corresponding alterations for

economicreasons.Attimescertainmaterialsmaybecomeunavailableforgeneralindustrial

use,andthenecessitymayariseforsubstitutedesignsbasedonprocurablematerials.A

forcefulexampleofthisexpediencyoccursduring nationalemergencieswhen alternative

designsarerequiredtoavoidtheuseofstrategicmaterialsaswellasprocessesthatare

affectedbytheunavailabilityofequipment.

"Strength"isnecessarytopreventfailureofthememberbyrupture.However,somesteelshave

thedescriablepropertyofhighultimatestrengthcoupledwithlow ductility,whichmaybe

undesirableinmemberssubjecttostressconcentration.Theuseofhigh-ultimatestrength

steels.Such as those caused by concentration ofmass,surface decarbonization,and

quenchingcracks.

"Rigidity"isofimportanceinmemberswhosedeflectionsarelimitedbyservicerequirement.For

instance,thetransversedeflectionofashaftofaspeedreducermaybelimitedbythefollowing

requirements.

1.Clearanceinfilm lubricatedbearingwhichsupporttheshaftforsatisfactorybearinglife

asrelatalsowear.

2.Alignmentforinstance,ofgearsmountedontheshaft,asrelatedtogear-teethwear,and

vibrationcharacteristicsoftheshaft,whichdependmostlyonthedeflectionoftheshaftrigidity

dependsuponthemodulesofelasticity.

"Resistancetofatigue"shouldbethebasisforthedesignifmembersthataresubjectedtocycle

loading.Thispropertyismeasuredbytheendurancelimit.Notchsensitivityandclamping

capacityisdesignedastheenergydissipatedasheatbyunitvolumeofthematerialduringa

completelyreversedcycleofstress.

"Resilience"shouldbeconsideredwhenthematerialissubjectedtoshockloading.Amaterial

withasuitableyieldpointshouldbeselectedandthemembershouldbedesignedsoasto

secureadesirableresilienceofthepart."Weight"maybeimportantoftenitisdesirable,asin

thecaseoffoundationsandflywheels;butitisundesirableinothercases,suchasaircraftparts,

wherelightmetals,suchasaluminum,magnesium alloysortitanium maybeused.
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"Resistancetowearorcorrosion"maybedeterminingproperties;theformerisunlubricatedor

poorlylubricatedfrictionsurfaces.Generally,likematerialsincontactarenotsatisfactoryfor

frictionsurfaces,althoughthereareexceptions.Corrosionresistanceisimportantinmembers

subjectedtoacorrosiveenvironment.Theeffectofcorrosionisespeciallyseriousinthe

presenceofstressconcentrationincyclicloading.

"Lawfriction"isofimportanceinbearingmaterials.Thefrictionconditionsareaffectedbythe

materialsincontactandthesurfacefinish.Certaincombinationsofmaterialsthatarein

contactinbearingsurfacesproducesatisfactoryresults.

3.2MARKINGOUT/CENTREPUNCHING

Thisinvolvesthedrawingoflinesonthemetalsurfacewithuseofscribers,metalruledividers

etcindicatetheprofileoroutlineofthefinishedcompoundandmakingthenecessaryholesin

thematerial.Thetoolusedforcentrepunchingisadrillbut.

IMPORTANCEOFMARKINGOUT

1.Ithelpstodefinetheshapeortheoutlineofthearticle

2.Tokeepthewastageofmaterialtoaminimum

3.Whenmetalhastoberemovedfrom severalfacesmarkingoutensuresthatcorrect

amountisremovalfrom eachface.

4.Tomarkthelines,whichwillhelpthemachinistsetuptheworkcorrectlyonthemachine

andtoserveasaguidethatthecorrectsizehasbeenattained.

5.Toindicatepreciselythepositionofholesandsimilarfeatures.

3.3CUTTINGANDROLLING

Common sheetmetalcutting operations include shearing,blanking,piercing and nothing

shearingintolongstripsareusuallydonewiththeciullctineormanualshearen,whileblanking,

piercingandnotclungareusuallydonewithpunchesanddiethataremountedinastandard

typetheset.Thereshouldbeasetofdieforeachdifferentjob.

Rollingoccupiesthemostimportantpositionofallbackdefermationprocesses.Over95

percentofallmaterialsthatiseverdefermedissubjectedtorolling.

Flatrollingreferstotheprocessofreducingthethicknessofaslabtoyieldathinnerandlonger

butonlyslightlywiderproduct.Itisthemostimportantprimarydyarmationprocess,becauseit

allowsahighdegreeofautomationandveryhighspeeds,andthusprovidesstartingmaterial

forvarioussecondarysheetmetalworkingprocessesatalowcost.

Shaperollinghasalonghistory,beginningwiththerollingofchannelsofleadforstainedglass

windows.Thelargestindustrialapplicationisnaointhehotrollingofstructuralshapes,whichis

aspecializedprimarydeformation.process,practicedinspecialpurposemills.
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Seamlessrings,whichareexamplesofringrolling,areimportantconstructuralelements,

rangingfrom thesteelgivesofrailwayscarwheelstorotatingringsofjetenginesandracesof

ballbearings.Aftermakingaholebyanysuitabletechnique,thethick-walledringisrolledoutby

reducingitsthicknessandincreasingitsdiameter.

Transverserollingcanbeexplainedorexperiences,whenaworkpieceisplacedbetweentwo

counterrotatingrollswithitsaxisparalleltotherollaxes,itsuffersplasticdeformationduring

itsrotationbetweentherolls.Theconsequencesofthisdeformationdependsontheshapeand

angularalignmentoftherollsand,asinallcompressionontheh/lration.

TheprojectedlengthofcontactbetweenrollandworkpieceisregardedasLofthejergingtool,

and the averageheightistaken ash.when h/l>I,thein homogeneityofdeformation

predominatesandthepressuremultiplyingfactorisQi.Therollforceisestimatedfrom:

Pr=LWQiƠjm

Whenh/l<I,frictioneffectsareover-ridingandthepressure-intensificationfactorisƠp.The

rollforceisestimatedfrom:

Pr=LW QpƠfm

WhereW isthewidthofstripandƠfm isthemeanflowstress,usedbecausethestriphardens

whileitisdeformedintherollgap.Inhotworking,theflowstressmustbetakenatthetypical

averagestrainrate.

Em = V inho

L hi

Thetorquerequiredtorotatetherollscanbeobtainedbyassumingthattherollingforceactsin

themiddleoftheyareofcontact.Sincetherearetworollstobedriventhetotaltorquewillbe

MT= 2PrL

2

andthehorsepowerrequirementisreadilycalculatefrom

hp= 2PrLπN

33,000

whereNisrpm,Lisinunitsoffeet,andPisinunitsofpounds.IntheSIsystem thepower

requirementsarecalculatedinkilowattsunits.

KW = 2PrLπN

60,000

wherePistherollforceinnewtons,Lisinmeters,andNisrpm.

3.4WELDING

Inmechanicalengineering,weldingisextensivelyemployedtomanufacturestructuresfrom
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platerolledstock(reservoirs,tanks,hoppers,coverings,limners,etc.)untilfrom pipesand

shapedrolledstock(framestructures,trusses,columns,pillars,etc.).Nowadayshousingsand

basemembersarealsomadebywelding,includingthemostmassiveandstressedparts(for

example,thebedsofpressesandhammers)

Inindividualandsmalllotproductionweldedstructuresareusedinsteadofone-pieceforgings

whenthemanufactureofdiesisnotjustifiedbythescaleofproductionandalsoasameansto

makethemanufactureofcomplicatedpartlessexpensive.Low-carbonsteel(<0.25percentc),

lowalloysteelwithasmallcontentofeandnickelsteelweldverywell.High-carbon,medium

andhigh-alloysteelsaremoredifficulttoweld.

Thestrengthofweldsisinferiortothatofsolidmaterialbecauseofthecoststructureofthe

weldedjointswithitsdeneriticandacicularcrystallitestypicalofcastmetal.

Thestrengthandresilienceofthematerialisaweldareimpairedbypenetrationofslay,

formationofporesandgasbubblesandalsobecauseofchemicalandstructuralchangesinthe

weld(alloyingelementsbum-out,formationofcarbides,oxidesandnitrides).Ifthematerialofa

weldissaturatedwithairnitrogeneveninsmallquantitiestheweldwilllosemuchofits

plasticityandwillbecomemuchmorebrittle.

Themechanicalpropertiesofweldedjointsdependontheweldingprocessandinmanualwork

ontheskillofcausedefectsimpairingthelifeoftheweldanditsstrength.Lotsofwelded

productsaretestedselectivelybycuttingupofspecimens,bytensioning,bendingandflattening

them andbyinvestigatingtheirmicrostructureandchemicalcompositionofthemetalinthe

weld.

3.5PAINTING

Thisisoneoftheprocessesusedfortheprotectionofmetalsurfacesform corrosion.Itisused

tocoatvastamountofmildsteel,notonlytoprotectcorrosion,butalsotoprovideanattractive

finish.Optimum resultsareobtainedbyfirst"phosphate"thesurfaceofthesteel.Thisinvolves

treatingitwithaphosphoricacidpreparation,whichnotonlydissolvesrust,butalsocoatsthe

surfaceofthesteelwithadenseandslightlyroughsurfaceofironphosphate.Thisaffords

someprotectionagainstcorrosion,butalsoactsasanexcellent"key"fortheprimingpaintand

theundercoatofsubsequentpaint.
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CHAPTERFOUR

4.0.PRODUCTIONCOST.

Duetothedepreciationofthevalueofnairathecostofallmaterialsusedisnotstablebutat

thetimeofconstructionofthisprojectthecostofthematerialsisasfollows

S/N MaterialsDescription QuantityUsed Cost

1. Onemetresquareofgalvanizedcarbon

steelsheet.

All #8,500.00

2. 3,250steelpipelong. All #23,000.00

3. WheelandType. 1 #39,000.00

4. Ballbearing32crunchier,50.8mm. All #5,500.00

5. Bolt,butandwasher 14 #6,100.00

6. Paint. All #7,000.00

7. Electrode 10pieces #4,000.00

8. Twoplastichandles All #2,200.00

9. Transport #2,500.00

TotalExpenditure #97,800.00

4.1.TotalExpenditure

ThisprojecthascostN97,800.00attheendofconstructionduetoqualityofthematerials

4.2.Assessment

Theconstructionofthisprojectwentsuccessfulandwewereabletoderiveadditionalskills

duringthecourseoftheconstruction.Oneofthemajorpeculiaritiesofanengineeristhat

he/shemustbeabletoadoptanypieceofinformationgatheredtotransform hisimmediate

environment.Thiscanbeeffectedviatheuseofqualityandstandardizedmaterialswhichwe

havejustified.Thewheelbarrow isofahighqualityandextremelystrongcomparedtothe

wheelbarrow produced outside,dueto strongerthematerialsused and sometechniques

adoptedduringtheprocessofconstruction.

Also,interm ofaestheticvalue,costandstyle,thewheelbarrow iscompletelydifferentfrom

somewheelbarrowproducedbywelders.Thisissobecauseoftheknowkedgeweacquiredin

theschoolonimprovingtechnologyandalsosomeresearchcarriedoutonthematerialsused

whichmakeitstrongerthanthoseinthemarket.
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CHAPTERFIVE

5.0.RECOMMENDATIONANDCONCLUSION

Thefollowingrecommendationsaremadeoncompletionofthisprojects:

1.Powersupplymustbefrequentlyavailableforworkstoprogressallthetime.

2.The workshop should be supplied with new and modern technologicalmachines

becausetheonesavailableatourdisposalwerewornoutandabsolute.

3.Necessaryworkingtoolsshouldbemadeavailablefortheeffectiveworktobedoneby

students.

4.Materialsshouldbeprovidedatthedisposalofthestudentsfortheproject.

We advise thatthe schoolmanagementshould look into these recommendations to

supplementthestudentseffectandtheavoidrepetitioninthenearfuture,andtoincrease

efficiencyandsafetyofstudentsintheworkshop.

5.1.CONCLUSION

Governmentshouldencouragetechnicaleducationandshouldalsotrytopatronizeourlocally

mademechanicalmadunesbecausewelookforwardtoabettertomorrow whenourcountry

Nigeriawillcompletelyfavourtherestoftheweldingtechnologicaladvancement.


