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WINTER–19EXAMINATION
ModelAnswer

SubjectName:AutomobileBodyEnggandSafety(ABE)(Elective-1) SubjectCode:

ImportantInstructionstoexaminers:
1)Theanswersshouldbeexaminedbykeywordsandnotasword-to-wordasgivenin

themodelanswerscheme.
2)Themodelanswerandtheanswerwrittenbycandidatemayvarybuttheexaminer

maytrytoassesstheunderstandinglevelofthecandidate.
3)Thelanguageerrorssuchasgrammatical,spellingerrorsshouldnotbegivenmore

Importance(NotapplicableforsubjectEnglishandCommunicationSkills.
4)Whileassessingfigures,examinermaygivecreditforprincipalcomponentsindicated

inthefigure.Thefiguresdrawnbycandidateandmodelanswermayvary.The
examinermaygivecreditforanyequivalentfiguredrawn.

5)Creditsmaybegivenstepwisefornumericalproblems.Insomecases,theassumed
constantvaluesmayvaryandtheremaybesomedifferenceinthecandidate’s
answersandmodelanswer.

6)Incaseofsomequestionscreditmaybegivenbyjudgementonpartofexaminerof
relevantanswerbasedoncandidate’sunderstanding.

7)Forprogramminglanguagepapers,creditmaybegiventoanyotherprogram based
onequivalentconcept.
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.
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No.

Answer Marking

Scheme

Q.1 AttemptanyFIVEofthefollowing 10

a) Statetypeofresistancefacedbymovingvehicleonroad. 02

Ans 1.Stationaryloadsnamelytheloadsofpermanentattachmentlikeall

thepartsofthechassis,bodyetc.

2.Shortdurationloadswhileturning,brakingetc.

3.Momentaryloadswhilequickacceleration,suddenbrakingetc.

4.Loads applied while crossing roads ofirregularand uneven

surfaces

5.Loadscausedbysuddenaccidents,headoncollusionsetc.

6.Loadscausedbyirregularandoverloadingofvehicle.

Any2

Types-

1mark

each
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b) Listtypesofglassesandgiveitsapplicationinautomobilebodies. 02

Ans LaminatedGlass

Itisusuallyusedforthefrontandrearwindshieldofthecar.

TemperedGlass

Itisusedintherearanddoorwindows.

Any2

Types-

1mark

each

c) Listfourbasichandtoolsusedinautomobileworkshopandwrite

theiruse.

02

Ans D.E.spannerset-Tighteningandlooseningofnutsandbolts

Ringspanner-Tighteningandlooseningofnutsandbolts

Tubularspanner-Tighteningandlooseningofnutsandbolts

Socketspanners-usefulinrestrictedspaceswherecommontypesof

spannerscannotbeused

Adjustablewrenches-Thiswrenchhasjawsthatcanbeadjustedtofit

nutsandboltheadsofvarioussizes

Torquewrenches-Importantnutsandboltsinautomobileworkhave

tobetightenedwithaspecifiedamountoftorque,becauseexcessive

torquemayresultintheirbreakagewhilelesstorquetheywillremain

loose

Screwdriver-Thescrewdriverisusedtodrive,orturnscrews

Hammers-Toflattenandbendthesurface.Torepairdents.

Dolly-Toflattenandbendthesurface.Torepairdents.

Pliers-Usedtogripandcutsheets

Any4

Types-

½mark

each

d) Statefourmajorbodyrepairs. 02

Ans Dentrepairs

Rustremoval

Sidebodypanelrepairs

Frontandrearbodypanelrepairs

Anyfour

-½mark

each
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Toppanelbodyrepairs

Interiorbodypanelrepairs

Bodypillarsrepair

Panelshrinking

e) Listtwosecuritysystemsusedinmoderncarswithimportance. 02

Ans ABS(Anti-lockbrakingsystem)-Itallowsthewheelsofthevehicleto
maintaincontactwiththeroadsurface.
Airbags-Toslow thepassenger'sspeedtozerowithlittleorno

damage.

SeatBelt-Tokeepapersonfrom flyingthroughthewindshieldor

hurdlingtowardthedashboardorsteeringwheelwhenthecarwhere

thepersonissuffersanabruptstop.

NightVisionSystem-Itallowsthedrivertoseewellbeyondthereach
ofthecar'sheadlights.Thistechnologyhelpsdriversdetectandavoid
potentiallydangeroussituations.
Tyre Pressure Monitoring Systems (TPMS)-They are a way of

warningadriverthatatyreisincorrectlyinflated,whichwilldecrease

thesafetyandperformanceofthevehicle,andincreasetheriskofan

accident.

Parking sensors – They are proximity sensors for

road vehicles designedtoalertthedrivertoobstacleswhileparking.

Collision Warning System-An advanced safety technology that
monitorsa vehicle's speed,thespeedofthe vehicle infrontofit,and
thedistancebetweenthe vehicles.

ElectronicStabilityControl-Itimprovesvehicle'shandling,particularly
atthelimitswherethedrivermightlosecontrolofthevehicle.

Tractioncontrol-Ithelpslimittireslipinaccelerationonslippery
surfaces.

BlindSpotDetector-Thesystem isexpectedtoenhanceroadsafety
by reducing collisions with unseen vehicles during lane change
maneuvers.

Any2

Types-

1mark

each

f) Listanytwopaintmethodsalongwiththeirsignificance. 02

Ans Spraying-Thistechniqueisversatileandeconomic,bothintimeand Any2
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cost,andisamucheasierwaytodeliverconsistent,qualityfinished.

Dipping-This method is mostly used by largerbody shops or
manufacturersbecauseitrequiresdippinganentirepieceintoatub
ofpaint.It’sgreatwhenyouwanttocoatapartentirely,andismostly
employedforprimerandotherbaselayersbeforethesandpaperis
appliedtothesurface.

Brushing-ThismethodisusefulforSmallareas,Hardtoreachplaces,
Areascoveredafterrepairs,finedetailingwork,Touchups.

Types-

1mark

each

g) Statetypesofseatbeltswithapplication. 02

Ans

.

LapBelts-Itisatwo-pointsafetybeltthatstrapstheriderin,crossing

atthehips.

ShoulderBelts(Sash)-Itrestrainstherideracrossthetorso,secured

attheshoulderandhip.

Three-PointBelts-Thisbeltstretchesacrossyourtorsoandyourlap,

securingyouatthreefixedpoints. Italsospreadstheimpactofa

crashacrossyourtorso,reducingthelikelihoodofinjury.

Five-PointHarness-Itsecuresthepassengeroverbothshoulders,at

bothhips,andbetweenthelegs.

Automatic SeatBelts-These were intended to offerthe same

protections as three-point belts,but with an added levelof

convenience.

Belt-in-Seat(BIS)-Itisavariationofthethree-pointsafetybeltwhere

thepointsecuredabovetheshoulderisactuallyinthebackrestofthe

seatinsteadoftheframeofthecar.

Any2

Types-

1mark

each

Q.2 AttemptanyTHREEofthefollowing 12

a) Compareconventionalautobodywithunitizedbody 04
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Ans Conventionalautobody Unitizedbody

As the name suggests,these

vehicles use two separate

components for the vehicle’s

frame:aladder-typeframesits

underthebodyitself.

Thissetupintegratestheframe

into the bodyconstruction so

it’sasinglepiece.

In somevehicleshalfframeis

fixedinthefrontendonwhich

engine gear box and front

suspensionismounted.

In this type of construction,

thereisnoframe.

The rubbermountings used in

conventional frame between

frame and suspension are

replaced by more stiff

mountings.

All the assembly units are

attachedtothebodyandallthe

functionsoftheframecarried

outbythebodyitself.

Because ofthis some ofthe

vehicle load is shared by the

framealso.Thistypeofframeis

heavierinconstruction.

Thisframeisusednowadaysin

most of the cars. Due to

eliminationoflongframeitis

cheaperandduetolessweight

mosteconomicalalso.

Ithastheadvantagewhenthe

vehicleismetwithaccidentthe

frontframecanbetakeneasily

toreplacethedamagedchassis

frame.

Repairingisdifficult.

This ladder frame resists

twisting betterthan a unibody

vehicle,soit’sgenerallypreferred

for towing or carrying heavy

loadsandforaggressiveoff-road

driving.

Becauseitdoesn’trelyonheavy

steelrailslikethoseofabody-

on-frame vehicle, unibody

construction cuts significant

weight out of the vehicle,

allowing for better fuel

economy. 

Any4

points-1

mark

each

b) Explaineffectofstreamliningbodyonperformanceofvehiclewith 04
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sketch

Ans • Morefuelefficiency

• Higherspeeds

• GoodAestheticandstylishappearanceofcar.

• Morestabilityofcarathigherspeed

• Reducesnoiselevel

• Morefavourablecomfortcharacteristics

• Improvementofdrivingcharacteristics(stability,handling,traffic

safety)

Any3

points,1

markfor

figure,

(Other

suitable

figure

should

alsobe

given

marks)

c) Selectbodyfortruckandjustifyitsuse. 04
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Ans Followingpointsaretobeconsideredwhileselectingtruckbody

Vehicleapplication-Whatexactlywillthetruckbeusedfor?Willitcarry

drygoods,perishable products,parts,piping materials,compressors,

constructionmaterial,oracombinationofitems?How muchwillthe

maximum loadweigh?Willthetruckpullatrailer?Ifso,whatlength?How

muchtotalweight,includingtrailer,iscargo?

Bodytypeanddimensions-Relatedtothetypeofcargoitisgoingto

carry.Also,ground clearance is to be considered.How much

spacewillcargorequire?Howwillcargobeloadedandunloaded?

Doescargoneedextraprotectionfrom climateandtheft?Arethere

specifictemperaturerequirementsforthecargo?

Matchingthechassiswiththebody-How muchloadthetruckis

goingtocarry?Whatkindofroadsurfacethetruckhastotravelon?

Cargorequirementsandaccess-Typeofcargolikesolid,liquidor

gaseous.How willcargoloadingandunloadingbehandled?Willit

befrom therearofthetruck,theside,orboth?Whattypeandsize

doorswillbeneeded?

Usingavailableresourcessuchasfleetmanagementcompanies,

dealers,shopmanagers.

Expected vehicle lifecycle-How long willthe truck be keptin

operation?

Decidewhichbodymaterialworksbest-Whatregionorclimatewill

thetruckoperatein?Ifitoperatesinhighlycorrosiveenvironments

with harsh winters orcoastalregions with salty sea air,then

¬consideralternative materials to conventionalsteel,such as

aluminum,fiberglassandothercomposites.

Any4

points-1

mark

each

d) Describewithneatsketchwindtunneltestingofcarbody 04

Ans •Awindtunnelisaresearchtooldevelopedtostudytheeffectsofair

movingoveroraroundsolidobjects.

•Airisblownorsuckedthroughaductequippedwithaviewingport

andinstrumentswheremodelsorgeometricalshapesaremounted

forstudy.

Explanat

ion-3

marks,

figure-1

mark



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)

8

•Windtunneltestingisatrialanderrorprocess.

•Externalflow tunnels-Usedtostudytheexternalflow throughthe

chassis

•Climatic tunnels -Used to evaluate the performance ofdoor

systems,brakingsystemsetc.undervariousclimaticconditions.

•TypesofWindTunnelTesting

ForceTest

•Forcemeasurementrequiresaforcetobeexerted(lift& drag

forcessotermedforcetest)

•Thebalancecanmeasureonlytwoforces:lift&drag

(Other

suitable

figure

should

alsobe

given

marks)
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PressureTests

•Inserttinytubesintothemodelsurfaceorairstream andconnect

them toapressuremeasuringdevice.

•Loweredpressureoverthewingsurfacereducedthepressurein

themanometertubesanddrawsthewaterleveluptoahighlevel.

•Thelowerthepressure,thehigherthewaterlevelgoes.

FlowPatterns

• Allowthestreamlinesofairflowtolookatthebody’saerodynamic

properties.

• Tuftingallowsfortheflowpatternvisualization.

Q.3 AttemptanyTHREEofthefollowing 12

a) Explain effectofaerodynamic drag on vehicle performance with

sketch

04

Ans Asavehiclemovesforwardthemotionoftheairarounditgivesrise

topressuresthatvaryovertheentirebodysurface

Unevenandunbalancedstressesdevelopontheautomobilebody

andchassis

Deformationofbodyandchassisduetoprolongedapplicationof

unbalancedforced

Fueleconomygoesdown

Difficultywhilesteeringduetounbalancedforces

Morenoiseisproducedduetointeractionwithflowingair

Any4

points,1

mark

each

b) Describetypesofsheetmetalusedinbodyconstructionalongwith

itscharacteristics

04

Ans Steel-thermal,chemicalormechanicalresistance,manufacturing

efficiencyanddurability.Theimprovementordevelopmentinthe

steelindustrymadethesteelstronger,lightweightandstifferthan

theearlier.Thebestreasonforusingsteelasabodystructureisits

Any2

types-2

marks

eachfor
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naturalcapabilitytoabsorbtheimpactenergyproducedinacrash.

Aluminium-Useofaluminium canpossiblydecreasetheweightof

thevehicle.Itslowweightandhighspecificenergyabsorptionand

precisestrengthareitsmostsignificantcharacteristics.Aluminium

isresistanttocorrosion.

Magnesium-Itis33% lighterthanaluminium and75% lighterthan

steelelements.Magnesium componentshavemanymechanical

disadvantages that need a unique design for utilisation to

automotiveproducts.Magnesium haslowertensilestrength,fatigue

strength,andcreepstrengthcomparedtoAluminium.Themodulus

andhardnessofmagnesium alloysarelowerthanaluminium,while

the thermalexpansion coefficient is greater.As it has low

mechanicalstrength,puremagnesium cannotbeused,mustbe

alloyed with other components.The most common alloying

componentsforroom temperatureapplicationsisMg-Al-Zngroup,

whichincludealuminium,manganese,andzinc.

characte

ristics

c) Statefourmajorbodyrepairshopequipmentswiththeiruses 04

Ans AirCompressor-Anaircompressoristhesourceofcompressedair

foran automotive service facility.Airtools are driven by the

compressed-airsystem.

AirWrenches-Airwrenches,orimpactwrenches,provideaveryfast

means ofinstalling orremoving threaded fasteners.An impact

wrenchusescompressedairtorotateadrivinghead.

BenchGrinder-Abenchgrindercanbeusedforgrinding,cleaning,or

polishingoperations

Drills-Drillsareusedtocreateholesinmetalandplasticparts.Some

drillsareportable;othersaremountedonaworkbenchorthefloor.

Drillsusedifferent-sizebitstocreatethesizeofholeneeded.

DrillPress-Adrillpressisalarge,floor-orbench-mounteddrill

neededfordrillinglargeholes,deepholes,oragreatnumberofholes

inseveralparts.

Welder-Awelderuseshighelectriccurrenttocreateahotelectric

spark,orarc,tomeltandfusemetalpartstogether

½mark

eachfor

4types,

½mark

eachfor

uses
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SolderingGun-Asolderinggunorsolderingironisusedtojoinwires

duringelectricalrepairs

d) Explainwithrelevantjustificationbodyrepairbyfiller-formingwith

solder.

04

Ans Thepurposeofbodyfillersistorestorethebodycontourandprovide

asmoothsurfacereadyforpriming.

Itisthetraditionalmethodofrepairingcarbodies.Itinvolvesthe

depositionofsolder(notpurelead)ontobodypanelstofilldentsand

bridgeholes,beforefinalfinishing.Althoughplasticfillersarenow

commonplace in body shops,forclassic,vintage and veteran

vehicles,bodysolderingremainsthepreferredoptionbecauseof

followingreasons-

1.Soldershavemuchbetterductilityandstrengthcharacteristics

thanplasticfillers

2.Solderiswaterproof,plasticfillersarenot

3.Solderswillnotdelaminateonfurtherimpactwhereasplasticfillers

can.

4.Bodysolderingisinthepuristtradition.

Explanat

ion-4

amrks

Q.4 AttemptanyTHREEofthefollowing 12

a) Staterequirementsofautomobilebodies 04

Ans Thebodyshouldbelight.

Itshouldhaveminimum numberofcomponents.

Itshouldprovidesufficientspaceforpassengersandluggage.

Itshouldwithstandvibrationswhileinmotion.

Itshouldofferminimum resistancetoair.

Itshouldbecheapandeasyinmanufacturing.

Itshouldbeattractiveinshapeandcolour.

Itshouldhaveuniformlydistributedload.

Any4

points,1

mark

each
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Itshouldhavelongfatiguelife.

Itshouldprovidegoodvisionandventilation.

b) Listoutthetypesofresinsandexplainitscharacteristics 04

Ans Carbon-FiberComposites

ABS,

Polyethylene,

Polystyrene,

Polycarbonate.

Polyester,

VinylEster,

Epoxy,

Polyurethane.

Characteristics

Theyweighaboutone-fifthasmuchassteel,butareasgoodor

betterintermsofstiffnessandstrength.

Theyalsodonotrustorcorrodelikesteeloraluminum.

Theycouldsignificantlyincreasevehiclefueleconomybyreducing

vehicleweight.

Theyarerigidwithhighstrengthtoweightratio

Goodelectricalresistance

Resistancetochemicalandweatherishigh

They have good stiffness (related to automobile skin to limit

buckling)

Goodcorrosionresistance.

Any4

types

with

their

uses
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c) Withneatsketchexplainelectronicstraighteningandmeasurement

system

04

Ans •Vehicle straightening involves using high-powered hydraulic

equipment,mechanicalclamps,chainsandmeasuringsystems.

•Mayinvolvethereplacementofweldedpanelsthataredamaged.

•Straightening refers to using alignmentequipmentto pullthe

damagedmetalbacktoitsoriginalshape

•Thevehicleisheldstationaryontheequipment

•Clampsandchainsareattachedtodamagedareaandahydraulic

system pullsoutthedamage

•Measurementsaremadeatreferencepointswhilepullingtoreturn

thevehicletoitsoriginaldimensions.

Any3

points,1

markfor

sketch

(Other

suitable

figure

should

alsobe

given

marks)

d) Describewithneatsketchrepairingofrustedbodypanels 04

Ans •It’simportanttostartwithacleansurface.Usingonecleandry

cloth,applyawaxandgreaseremoverandwipecleanwithanother.

•Removethepaintfrom therustedareaandthesurroundingarea

(approximately50mm)bymachineorhandsandingwith24-36grit

sandpaper.

•Treatrustedmetalbybrushingonrustconverter.

•Mixtherequiredamountoffibrefillerormetaltechwithglassfibre

filler-useaoneparthardenertofiftypartfillerratioandensurethe

toneisvisiblycontinuousbeforeproceeding.

•Immediatelyapplyathinlayertotherepairsurfaceandgradually

Procedu

re3

marks,

sketch1

mark

(Other

suitable

figure

should

alsobe

given

marks)
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applyremainingfilleruntilit’sslightlyhigherthanthesurrounding

edgeoftherepair.

•Oncetheproducthasfullycuredorhardened(ifmixedcorrectly,this

shouldtake20-30minutes)itwillbereadytobesandedbyhandor

machineusing40-80gritsandpaper.

•Sandbackuntilthefillerislevelwiththesurroundingpanel.

•Cleanthesurfacethoroughlyandrepeatstepsthreeandfourusing

carfillerinsteadoffibrefiller.

e) Describetheconceptofcrashtestofnewvehicle. 04

Ans Arangeofdestructivecrashtestsareconductedtosimulatethe

mostcommon types ofcrashes including frontalimpact,side

impact,run-off-road,rear-endandpedestrianstrikes.Theeffecton

adultandchildoccupantsisassessed.

Inallphysicalcrashtests,dummiesareusedtomeasuretheforces

andlikelyinjuriesadriver,passengerorvulnerableroadusersuch

asapedestrianorcyclistmaysustainduringacrash.

Thedatagatheredfrom thedummiesisassessed,alongwithan

inspectionofphysicalvehicledeformation,on-boardhazardsand

performanceofin-buildrestraintsystems,andscoreddetermined

foreachrespectivecrashtest.

Dummies in the crashed cars have sensors,and sometimes

camerasareputonboardtoseewhathappensontheinside.

Dummiesarethen taken outafterthetest,theequipmentare

removedand photosaretakentodocumentwhatdidordidn’t

happen,likeifanairbagdidn’tdeployorifadoorcameopen.

Explanat

ion-4

marks
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Q.5 AttemptanyTWOofthefollowing 12

a) Justify the use of plastic parts in automobile along with its

applications.

06

Ans (Creditshouldbegiventoappropriateanswer)

Plasticsaremajorlyprocessedintoautomotivecomponentsand

partsowingtotheireaseofmanufacturing,possiblesourcingfrom

renewablerawmaterialsandrelativeeaseofimproveddesign.

Further,automotiveplasticsplayakeyroleinperformanceand

safetyinnovationsincommercialvehicles,HMVs,moderncarsand

SUVs.

Theyare usuallystrong,durable,scratch resistance,recyclable,

resistiveagainstabrasion,improvenoiseandvibrationcontroland

permit integration, moulding, and design of automobile

components.

Themajorfactorsthataredrivingthegrowthofautomotiveplastics

industryareprospectiveofautomotiveplasticinvolumereduction

in consumption offuelbyabbreviating the totalweightofthe

automobile,risingpricesofsteelandironsandenhanceddurability

andstrengthofadvancedautomotiveplastic.

In advancedcars,thereisalmost50%plasticoftheoverallvehicle

volume,butbestow only10% oftheentirevehicleweightwhich

makescarslightinweightandaugmentsthefueleconomy.

Engineeredplasticsarefastbecomingthefutureforautomotive

industries.

Various reports have shown that chemicalcompanies have

developedwaystoreduceplastic’senvironmentalfootprintwithbio-

sourcedandrecyclablematerials.

Abioplasticisasubstancemadefrom organicbiomasssources,

unlike conventionalplastics,which are made from petroleum.

Bioplastics are produced from renewables, with two main

agriculturalsources—starch-based,derivedmostlyfrom sugarcane;

andcorn,potatoes,beets,andoilpolymers.

Any4

points,1

mark

each
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Also, improvements in recycling processes have influenced

manufacturerstousehighperformanceproducts.

Plastics undergo five differentstages while recycling,such as

sorting,washing,shredding,identification & classification and

extrudingintofinalcomponentorproduct.

b) Explainwithneatsketchtheuseoffollowingpaintingequipments 06

Ans i)SprayGun-Theyareusedtospraypaintoverautomobilebody

evenly

ii)Compressor-Anaircompressoristhesourceofcompressedair

foranautomotiveservicefacility.Allthepneumatictoolslikeair

wrenches,airhammers.Blowgunsetc.runoncompressedair.

1mark

eachfor

explanat

ionand

sketch

(Other

suitable

figure

should

alsobe

given

marks)
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iii)Buffingmachine-Itusedtoshinemetal,wood,orcomposites

usingaclothwheelimpregnatedwithcuttingcompoundsorrouges.

The cloth buff "holds" or "carries" the compound,while the

compounddoesthecutting.

c) Explainwithneatsketchesdamagesincarbodyduetosideswipe

collision.

06
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Ans

.
Asideimpactaccidenthappenswhenacarishitonitssideatan

approximate90-degreeangle.Anothernamefortheseaccidentsis

"T-bone"accidents.Therearenomajorstructuralbarriersbetweena

driverandapassengerinthecarthatisstruckinaT-bonecollision,

whichmeansthatseriousinjuriestothem arehighlylikely.

Assideswipesofteninvolvegrazingorglancingblowsbetween

vehicles,itseemsreasonablethatdamageandinjurieswouldbe

minimal.

The reality is usually far more complicated.When a driver

immediately recognizes and corrects a lane change error,the

sideswipeisoftennothingmorethanaglancingblow.

Depending on the vehicles and the circumstances involved,

sideswipecollisionscauseextensivedamageandseriousinjuries.

Studiesfoundthatsideswipesofteninvolvedadriver’sfailureto

lookinfrontofhim,lookintherearviewmirror,orcompensatefora

blindspot.Sideswipeeventsoccurbetweenvehiclesmovinginthe

samedirectionandtravelinginparallellanesbutalsounderother

circumstances.

Explanat

ion4

marks,

figure2

marks

(Other

suitable

figure

should

alsobe

given

marks)

Q.6 AttemptanyTWOofthefollowing 12

a) Describe repairing procedure of old vehicle and state major

equipmentsrequired

06
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Ans Selectvehiclewhichcameforrepainting.Thencollectallmajor

equipmentrequiredforpaintingaresandpaperhavinggritno.60-80,

1500-2000,puttyandhardener,buffermachine,paintingsolution

likeprimer,basecolour,clearcoats,spraygun.

Firstlytakesandpaperhavinggritno.between60-80,thenremove

thealloldpaintfrom thevehiclebody.

Thentakesomeputtyonthinsheetandmixedsomesmallamount

ofhardenerinputtyandmixedproperlyafterthenapplyonvehicle

bodyinsameproportion.

Thenafter10-20minutestakebuffermachineandstick2000grit

no.Sandpaperandsmooththebodyofvehicleonwhichpaintis

apply.

Aftersmoothenthebody,vehicleisreadyforpaintingprocess.

Then vehicle take in specialroom called paintbooth in which

requiredtemperatureismaintainforpainting.

Aftertakespraygunandfillwithprimerandapplyonbodyof

vehicle.

Thenfilledabasecolourtakenfrom mixtureroom whichiscolourof

vehiclethenapply2-3layerofcolourafter10minuteintervalsof

eachcoat.

Thenapplyclearcoatonvehicleforprotectionofbasecolourand

makethecolourisglossyandattractive.

Thisisallprocessofrepaintingofoldvehicle.

Majorequipmentrequired

Gritpaper(Sandpaper)

BuffingMachine

PuttyandHardener

Procedu

re4

marks,

Any2

equipme

nts1

mark

each
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b) Explainwithneatsketchworkingofdualstageairbags 06

Ans A dual-stageairbaghastwoinflatormodulesconnectedtoone

airbag.Eachinflatormodulehasadifferentpowerrating;sayfor

example,a70% chargeinoneinflatoranda30% chargeinthe

other.

Withatypicaldual-stageairbagsystem,the“first”firingutilizes

onechargeofpropellantandinitiallydeploystheairbag.Ifneeded

andcalledforbytheairbag“brain,”the“second”firingutilizesthe

otherpropellantchargeandmorefullyinflatesthebagduringthe

fewmillisecondsofthecollision.

Thewaythesystem issupposedtowork,inaminorimpactwitha

properly seated and belted occupant,the airbag system may

Explanat

ion4

marks,

figure2

marks

(Other

suitable

figure

should

alsobe

given
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deploytheairbagusingonlythelowerpowercharge.

Thisminimizesthechanceofanoccupantbeinginjuredinanyway

bythedeploymentoftheairbag.Itisthisdesiretopreventairbag-

inducedinjuriesthathasbroughtaboutthecreationofdual-stage

airbagsinthefirstplace.Ifjustonechargefiresoff,thenitis

possibleforadeployedairbagtofireoffasecondtime.

Thisminimizesthechanceofanoccupantbeinginjuredinanyway

bythedeploymentoftheairbag.Itisthisdesiretopreventairbag-

inducedinjuriesthathasbroughtaboutthecreationofdual-stage

airbagsinthefirstplace.Ifjustonechargefiresoff,thenitis

possibleforadeployedairbagtofireoffasecondtime.

marks)

c) Explainprotectiveandanti-corrosivemethodsusedinautomobile

alongwiththeirsignificance

06

Ans CavityWaxInjection

Thisprocessissomewhatmoreexpensivethanothers;however,

thelongterm effectivenessofthemethodhasshownittobea

goodvalueformanycarowners.

Theprocessinvolvestakingaheavywaxtypematerialthatcontains

rustandcorrosioninhibitorsandsprayingitintoallofthebox

sectionsofthebodyofyourcar.

Thewaxmaterialisablethentoreachtheunder-surfaceofthecar

Any3

method

s,2

marks

each
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bodywhereitworkstopreventrustandcorrosion.

Ifthe outside ofthe carbody is damaged orscratched,the

protectivewaxinvisiblyseepsouttothesurfaceofthepaintand

sealsthecrackinordertopreventcorrosion.

BarrierCoatings

Oneoftheeasiestandcheapestwaystopreventcorrosionistouse

barriercoatingslikepaint,plastic,orpowder.Powders,including

epoxy,nylon,andurethane,areheatedtothemetalsurfacetocreate

athinfilm.

Plasticandwaxesareoftensprayedontometalsurfaces.

Paintactsasa coating to protectthemetalsurfacefrom the

electrochemicalchargethatcomesfrom corrosivecompounds.

Today’spaintsystemsareactuallyacombinationofdifferentpaint

layersthatservedifferentfunctions.Theprimercoatactsasan

inhibitor,theintermediatecoataddstothepaint’soverallthickness,

andthefinishcoatprovidesresistancetotheenvironmentalfactors.

Thebiggestdrawbackwithcoatingsisthattheyoftenneedtobe

strippedandreapplied.Coatingsthataren’tappliedproperlycan

quicklyfailandleadtoincreasedlevelsofcorrosion.

Coatingsmayalsocontainvolatileorganiccompounds,whichcan

makethem vulnerabletocorrosion.

Hot-DipGalvanization

Thiscorrosionpreventionmethodinvolvesdippingsteelintomolten

zinc.

Theironinthesteelreactswiththezinctocreateatightly-bonded

alloycoatingwhichservesasprotection.

Comparedtoothercorrosionpreventionmethods,galvanizationis

knownforlowerinitialcosts,sustainability,andversatility.

Unfortunately, galvanization can’t be done on-site, meaning
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companieshavetopullequipmentoutofworktobetreated.

Someequipmentmaysimplybetoolargefortheprocess,forcing

companiestoabandontheideaaltogether.

Inaddition,iftheprocessisn’tdoneproperly,thezinccanchipor

peel.Andhighexposuretoenvironmentalelementscanspeedup

theprocessofzincwear,leadingtoincreasedmaintenancecheck-

ups.

Lastly,thezincfumesthatreleasefrom thegalvanizingprocessare

toxic.

AlloyedSteel(Stainless)

Alloyed steelisoneofthemosteffectivecorrosion prevention

methodsaround,combiningthepropertiesofvariousmetalsto

provideaddedstrengthandresistancetotheresultingproduct.

Corrosion-resistantnickel,forexample,combinedwithoxidation-

resistantchromium resultsinanalloythatcanbeusedinoxidized

andreducedchemicalenvironments.

Differentalloysprovideresistancetodifferentconditions,giving

companiesgreaterflexibility.

Despite its effectiveness, alloyed steel is very expensive.

Companieswithlimitedfinancialresourceswilllikelyhavetoturnto

othermethods.

Monitoringsurfaceconditionsarecritical,ascracksorscratches

canresultinanincreaseofcorrosion.Companiesalsoneedto

makesuretheagentsusedinmaintenancedon’tincludecorrosion

properties.

CathodicProtection

Cathodic protection protects againstgalvanic corrosion,which

occurswhentwodifferentmetalsareputtogetherandexposedtoa

corrosiveelectrolyte.
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Topreventthis,theactivesitesonthemetalsurfaceneedtobe

converted to passivesitesbyproviding electronsfrom another

source,typicallywith galvanic anodes attached on ornearthe

surface.

Metalsusedforanodesincludealuminum,magnesium,orzinc.

Whilecathodicprotectionishighlyeffective,anodesneedtobe

checkedoftenwhichcandriveupcostsofmaintenance.

Theyalsoincreasetheweightontheattachedstructureandaren’t

alwayseffectiveinhigh-resistivityenvironments.

Finally,anodesleadtoincreasedwaterflow onshipsandother

underwaterequipment.

SoapandWater

Regardlessoftheanti-corrosionmethod,noneofthem aremore

effectivethansoapandwater.

Keepingyourvehiclecleanandfreefrom dirtandgrimeisthesurest

waytoavoidrustandcorrosion.

Whenyouwashyourcar,youshouldalsouseahighpressurespray

nozzletocleantheundercarriageofyourvehicle.

Washingandwaxingyourvehicleregularlyisthebestmethodof

preventingrushandcorrosion.Itisalsothecheapest.


