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SUMMER–19EXAMINATION
SubjectName:AM P 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 AttemptanyFIVEofthefollowing: 10
(a) Defineterm ‘Forgeability’. 02

Ans (CorrectAns.02Mark)
Forgeability:

Theabilityofmaterialtoundergodeformationbytheforceappliedonit,without

rupture.

OR

Forgeability:

Forgeabilityisdefinedastheabilityofametaltochangesizeandshapewhen

heatedtorequiredtemperatureandcompressedbyapplyingsomepressure.

Correct
Ans.

02Mark

(b) EnlistanyfourPressOperations. 02
Ans (AnyFour1/2Markeach)

(1)Punching (2)Piercing (3)Blanking

(4)Notching (5)Lancing (6)Drawing

(7)Cupping (8)Coining (9)Embossing.

AnyFour
1/2Mark

each

(c) ListanyfourAutomobilePartsmadefrom thePressWorkingOperations. 02
Ans (AnyFour1/2Markeach)

FourautomobilePartsmadefrom thepressworkingoperations:
(i)Washer (ii)SwitchPanels (iii)SteelNet (iv)Cage

(v)Filters (vi)FuelTank (vii)WheelRims (viii)CoverPlates

(ix)Clamps (x)Frames
Channels

(xi)SidePanel (xii)DoorPanels

AnyFour
1/2Mark

each
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(xiii)Bonnets (xiv)Fenders (xv)MotorCoverBracket

(xvi)AutomotiveBodyPanels (xvii)FilterCapBrackets

(d) ListthefactorsdependsonWeldability. 02
Ans (AnyFour1/2Markeach)

FactorsDependsonWeldability:
1.MaterialGrade,MaterialThickness,Design,WeldPropertyRequirement
2.EquipmentType,EdgePreparationDesign
3.Tip/WorkPieceDistance,ElectrodeAngle
4.Current,ArcVoltage,WeldingSpeed
5.AvailabilityofEquipment
6.RepetitivenessoftheOperation
7.QualityRequirements(BaseMetalPenetration,Consistency,Etc.)
8.LocationofWork
9.MaterialstobeJoinedi.e.BaseMetalComposition
10.AppearanceoftheFinishedProduct
11.SizeofthePartstobeJoined
12.TimeAvailableforWork
13.SkillExperienceofWorkers
14.CostofMaterials
15.CodeorSpecificationrequirements
16.MechanicalPropertiesdesiredinJoints

AnyFour
1/2Mark

each

(e) NamefourSurfaceCoatingProcesses. 02
Ans (AnyFour1/2Markeach)

SurfaceCoatingProcesses:
1)MetallicCoating

(A)Electroplating (B)Hot-Dipping (C)Galvanizing (D)MetalSprayingor

Metalizing

2)PlasticCoating

3)OrganicCoating

4)InorganicCoatings

(A)EnamelingofMetals (B)CeramicCoating

5)ConversionCoating

(A)PhosphateCoatings (B)ChromateCoating (C)OxideCoating (D)Anodic

Coating

6)OtherMetalCoatingProcesses

(A)Colorizing (B)Radio-FrequencySputtering C)Electroless

Plating

AnyFour
1/2Mark

each

(f) StatetheSignificanceofMachineReferencePointforCNC. 02
Ans (AnyTwo01Markeach)

SignificanceofMachineReferencePoint:
(1)Atthispointcoordinatesofallaxesarezero.
(2)Toolmoveswithrespecttothispointandpositionofallaxescanbeseen

oncomputerscreen.
(3)Machinereferencepointisdecidedbymanufacturerofmachine.

AnyTwo
01Mark

each

(g) ListfouradvantagesofCNCmachineoverConventionalMachine. 02
Ans (AnyFour1/2Markeach)

AdvantagesofCNCMachines:
AnyFour
1/2Mark
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(1)GreaterMachineUtilization. (2)ItGivesHighDegreeofAccuracy

(3)ComplexMachiningOperationscanbeeasilydone.

(4)ItRequiresLessInspection. (5)ItReducesScrap&Waste.

(6)ItGivesHighProductionRate. (7)EliminationofOperatorError

(8)ItGivesMoreOperatorSafety. (9)ItGivesMoreOperatorEfficiency.

(10) It Reduces Space
Requirements

(11)Flexibility in Changes of Component
Design

(12)LeadTimeisReduced. (13)ToolLifegetsIncreased.

(14) Accurate Costing &
Scheduling

(15)EliminationofSpecialJigsAndFixtures

each

2 AttemptanyTHREEofthefollowing: 12
(a) DescribeForgingSequencefortheProductionofSpanner. 04

Ans (Listofoperationsequence01½Markanditssketch½markeach)
Forgingsequenceformanufacturingspanner(Anyfoursteps–1MarkEach)

a.Fullering:

b.Edging:

c.Blocking:

d.Finishing

e.Trimming

Listof
operation
sequence

01½ Mark
andits

sketch½
markeach

(b) ExplainworkingofFlyPresswithneatsketch. 04
Ans (Working02MarksandneatlabeledSketch02Marks)

WorkingofFlyPress:-
Sheetmetalplacedoverthedie.Arm getsquickrotationwiththehelpofhandle.
Heavyballsstoreskineticenergyforlongtimemovementofscrew.Movementof
screw causes movementofram & punch downwards.Stroke ofthe collar
adjustedwithhelpofStopCollar/Arrestor.Advancetypeofflypressisdouble
sidePress.

Working
02Marks

and
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Figure:FlyPress

neat
labeled
Sketch

02Marks

(c) ExplainTIGweldingprocess 04
Ans (Working02MarksandSketch02Marks)

TungstenInertGasArcWelding(TIG,GTAW):
Itisaweldingprocess,inwhichheatisgeneratedbyanelectricarcstruck
betweenanon-consumabletungstenelectrodeandtheworkpiece.Theweldpool
isshieldedbyaninertgas(Argon,helium,Nitrogen)protectingthemoltenmetal
from atmosphericcontamination.Theheatproducedbythearcmeltsthework
piecesedgesandjoinsthem.Fillerrodmaybeused,ifrequired.TungstenInert
GasArcWeldingproducesahighqualityweldofmostofmetals.Fluxisnotused
intheprocess.

OR

Figure:TIGWelding

Working02
Marks

and
Sketch

02Marks

(d) Compareabsolutewithincrementalcoordinatesystem(FourPoints) 04
Ans (AnyFourPoints01Markeach)

S
N

AbsoluteCoordinateSystem IncrementalCoordinateSystem

1

Thecoordinatewillmeasuredwith
respectto theorigin oftheco-
ordinatesystem alsocalledzero
point.

The co-ordinate of any point is
calculatedwithreferencetotheprevious
point.

2
ItIseasytocheckandcorrectthe
program

Itisdifficulttocheckthepartprogram
writteninincrementalmode

3 The main advantage of the In incrementalsystem,any time the

Any
Four

Points
01Mark

each



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)
__________________________________________________________________________________________________

PageNo:01/20

absolute system as compared
withtheincrementalsystem ,isin
thecaseofinterruptionthatforce
theoperatortostopthemachine

workisinterrupted,beforeswitchingon
again,theoperatormustbringthetool
manuallytotheexactplaceofthelast
operationoccurred.

4
Almost allthe point to point
positioningsystem usedabsolute
system.

Incrementalsystemsarenotoftenused
forcontrolling pointto pointmachine
tools.

5
Absolute system is used for
generalprogram

Incrementalsystem isusedforcanned
cycle,doloopandsubroutineprogram.

6
G90 code is used forAbsolute
Coordinate System in CNC
program

G91 code is used for Incremental
CoordinateSystem inCNCprogram

6

Example: Example:

3 AttemptanyTHREEofthefollowing: 12
(a) Classifyforgingprocesses. 04

Ans (CorrectAnswer04Marks)

ClassificationofForgingProcess:

(1)OpenDieForging: (a)Handforging, (b)Powerforging:

i.Hammerforging ii.Pressforging

(2)CloseDieForging: (a)Dropforging (b)Pressforging (c)Machine

forging

OR

Correct
Answer

04Marks
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Figure:ClassificationofForging
(b) Enlistdieaccessoriesandstatethefunctionofanyofthem. 04

Ans (AnyFour01MarkEach)
DieAccessoriesandtheirFunctions:

1)Stripper:Toremovescrapmaterialfrom thepunchasitcleansthedieblock.

2)Pilots:Thepilotpositions,thestockstripaccuratelyandbringitintoproper

positionforblankingandpiercingoperations.Theyactasguidesduringthepiercing

orblankingoperations.

3)Stops:Thestopsareusedforcorrectspacingofthesheetmetalasitisfedbelow

thepunchtogivethegreatestoutputingivenlengthoftheplate.

4)Knockout:Thefunctionofknockoutistoejectthefinishedcomponentsfrom the

diecavity.

5)StripFeeder:Itisusedforfeedingthestripmostlyinautomaticoperations.

6)Pressurepad:Itisusedfordrawingoperationformaintainingflatsurfaceofthe

cup.

AnyFour
01Mark

Each

(c) Explainconstructionalfeaturesofcompounddiewithneatsketch. 04
Ans (Sketch02Marksanditsconstruction02Mark)

Construction:

(1)Simultaneousblankingandpiercingisdonebyusingblankingandpiercing
elementinboththememberofdie,i.e.theupperandthelowermemberof
thedie.

(2)Theseelementsaresetexactlyoppositetoeachothersothatpiercing
punchactsintheoppositedirectionwithrespecttotheblankingpunch.In
thiswayblankingandpiercingoperationsareperformedsimultaneously.

(3)Angularclearance is provided in the piercing die.This helps in easy
removalofscrapfrom thedie.

(4)Theblankingpunchactsasapiercingdie.Thesidewall,whichisadjacent
tocuttingedgesofblankingdieopening,isstraightsothattheblankdoes
notpassthroughthedie.

Sketch02
Marksand

its
Constructi

on
02Mark
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(5)Knockoutstrokeisactuatedduringthereturnstrokeofthepress.Ithelps
toejecttheblank.

Figure:CompoundDies
(d) ExplainSolderingProcess. 04

Ans (CorrectAnswer(AnyOne)04Marks)
Soldering:
Solderingisamethodofunitingtwoormorepieceofmetalbymeansofafusible
alloyormetal,calledsolder,appliedinthemoltenstate.
Solderingisverymuchsimilartobrazinganditsprincipleissameasthatof
brazing.Themajordifferencelieswiththefillermetal,thefillermetalusedincase
ofsolderingshouldhavethemeltingtemperaturelowerthan450oC.Thesurfaces
tobesolderedmustbepre-cleanedsothatthesearefacesofoxides,oils,etc.An
appropriatefluxmustbeappliedtothefayingsurfacesandthensurfacesare
heated.Fillermetalcalledsolderisaddedtothejoint,whichdistributesbetween
thecloselyfittedsurfaces.Strengthofsolderedjointismuchlesserthanwelded
jointandlessthanabrazedjoint.

OR
SolderingProcedure:

(1)WorkPreparation:Workpieceswhicharetobejoinedtogethershouldbe
perfectlyclean.

(2)PreparationofJoint:Aftercleaningworkpiecesshouldbekepttogetherin
correctpositiontomakethefinaljoint.

(3)Fluxing:Selectionoffluxdependsonthematerialofworkpiece.
(4)Tinning:Thebitofsolderironiscleaned;applicationoffluxisdoneoverit.

Itisbroughtincontactofsolderwiresothebitcarriessufficientamountof
moltensolderoverit.Afterthatitisusedtomaketagsofsolderatvarious
processesthroughoutthejoint.

Correct
Answer

(AnyOne)
04Marks

4 AttemptanyTHREEofthefollowing: 12
(a) Writeforgingsequenceformanufacturingofcamshaft. 04

Ans (Listofoperations1½Marksandtheirsketches½Markeach)
ForgingprocessformanufacturingCamshaft:
i)StockisRedistributedandsizeisincreasedatcertainplaces&reducedat
othersbyRolledForging.

Listof
operations
1½Marks
andtheir
sketches
½Mark

each
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ii)AfterPreliminaryRollForging,thestockisagainRollForged.

iii)ThisstockisthenForgedinfirstimpressionorBlockingDie.

iv)FinalShapeisgiventotheForginginnextBlockingDie.

v)FinishedPartisTrimmedinBlankingDietoremoveexcessMetalorFlash.

(b) Statetheuseoffillerandfluxmaterialinwelding. 04
Ans (AnyONEuseofeachMaterial01Markeach)

UsesofFiller:
(1)Fillerused,isofasimilaralloyandmeltingpointtothebasemetal.
(2)Inelectricarcwelding,amajoruseforthefillerrodisasaconsumable

electrodethatalsogeneratesheatintheworkpiece.
(3)DuringWeldingProcess,fillerrodisheated,liquefyandmelttoflow into

the space between two close fitting parts, creating a brazed
or soldered joint.

UsesofFlux:
(1)Themainfunctionofweldfluxistooxidizethebaseandfillermaterials

AnyONE
useof
each

Material
01Mark

each
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duringtheweldingprocess.
(2)Itpreventstheoxidationofthesurfaceoftheweldandhenceprotectsthe

weldfrom theforeigngases.
(3)Itprovides materialto form alloys which can improve the material

propertiesoftheweld.
(4)Inarcweldingthefluxcoatinghelpsinconstrictingthearc.

(c) Explainspotweldingprocess. 04
Ans (Explanation02MarksandSketch02Marks)

SpotWelding:
Itisusedtojoinoverlappingstrips,sheetsorplatesofmetals.Thepiecesare
assembledandsqueezedbetweentwoelectrodes,whichmustpossesshigh
electrical&thermalconductivity.Whenthecurrentisturnedon,thepiecesare
heatedattheirareasofcontacttoaweldingtemperature,andwiththeaidof
mechanicalpressuretheelectrodesareforcedagainstthemetaltobewelded.

Figure:SpotWelding

Explanatio
n02Marks

and
Sketch

02Marks

(d) Listvarioussurfacecleaningprocesses.Explainanyoneofthem. 04
Ans (ListofProcesses02MarksandExplanationofanyone02Marks)

Processesusedtocleantheworksurfaces:
ChemicalCleaningMethods

(i) AlkalineCleaning
(ii) EmulsionCleaning
(iii) SolventCleaning
(iv) AcidCleaning
(v) AcidPickling
(vi) UltrasonicCleaning

MechanicalCleaning
(i) BlastFinishing
(ii) ShotPeening
(iii) MassFinishingProcesses

(1)AlkalineCleaning:
Usesanalkalitoremoveoils,grease,wax,andvarioustypesofparticles(metal
chips,silica,lightscale)from ametallicsurface.Mostwidelyusedindustrial
cleaningmethod.Alkalinesolutionsincludesodium andpotassium hydroxide

List
of

Processes
02

Marks
and

Explanatio
n
of
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(NaOH,KOH),sodium carbonate(Na2CO3),borax(Na2B4O7)
Cleaningmethods:Immersionorsprayingfollowedbywaterrinsetoremove
residue

OR

(2)EmulsionCleaning:
Uses organic solvents (oils) dispersed in an aqueous solution.Suitable
emulsifiers(soaps)resultsinatwo‑phasecleaningfluid(oil‑in‑water),which
functionsbydissolvingoremulsifyingthesoilsonthepartsurface.Usedoneither
metalornonmetallicparts.Mustbefollowedbyalkalinecleaningtoeliminateall
residuesoftheorganicsolventpriortoplating.

OR

(3)SolventCleaning:
Organicsoilssuchasoilandgreaseareremovedfrom ametallicsurfaceby
chemicalsthatdissolvethesoils.Commonapplicationtechniques:hand‑wiping,
immersion,spraying,and vapordegreasing – Vapordegreasing (a solvent
cleaningmethod)useshotvaporsofchlorinatedorfluorinatedsolvents.

OR

(4)AcidCleaning:
Removesoilsandlightoxidesfrom metalsurfacesusingacidsolutionscombined
with water-miscible solvents, wetting and emulsifying agents. Common
applicationtechniques:soaking,spraying,ormanualbrushingorwipingcarried
outatambientorelevatedtemperatures.Cleaningacidsincludehydrochloric
(HCl),nitric(HNO3),phosphoric(H3PO4),andsulfuric(H2SO4).

OR

(5)AcidPickling:
More severe acid treatmentto remove thickeroxides,rusts,and scales.
Distinction between acid cleaning and acid pickling is a matterofdegree.
Generallyresultsinsomeetchingofthemetallicsurfacewhichservestoimprove
organicpaintadhesion.

OR

(6)UltrasonicCleaning
Mechanicalagitationofcleaningfluidbyhighfrequencyvibrations(between20
and45kHz)tocausecavitations(formationoflowpressurevaporbubblesthat
scrubthesurface).Combineschemicalcleaningandmechanicalagitationofthe
cleaningfluid.Cleaningfluidisgenerallyanaqueoussolutioncontainingalkaline
detergents.Highlyeffectiveforremovingsurfacecontaminants

OR

(7)BlastFinishing
Highvelocityimpactofparticulatemediatocleanandfinishasurface.Mediais
propelledatthetargetsurfacebypressurizedairorcentrifugalforce.Mostwell-
knownmethodissandblasting,whichusesgritsofsandasblastingmedia
–Otherblastingmedia:
•HardabrasivessuchasAl2O3andSiC
•Softmediasuchasnylonbeads

OR

(8)ShotPeening:
Highvelocitystream ofsmallcaststeelpellets(calledshot)isdirectedata
metallicsurfacetocoldworkandinducecompressivestressesintosurface
layers.Usedprimarilytoimprovefatiguestrengthofmetalparts.Purposeis
thereforedifferentfrom blastfinishing,
althoughsurfacecleaningisaccomplishedasabyproductoftheoperation

OR

any
one
02

Marks
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(9)MassFinishing:
Finishingpartsinbulkbyamixingactioninacontainer,usuallyinthepresenceof
anabrasivemedia.Mixingcausespartstorubagainstmediaandeachotherto
achieve desired finishing action. Parts are usually small and therefore
uneconomicaltofinishindividually
•Processesinclude:
 Tumbling
 Vibratoryfinishing

OR

 Tumbling:
Useofahorizontallyorientedbarrelofhexagonaloroctagonalcrosssectionin
whichpartsaremixedbyrotatingthebarrelatspeedsof10to50rev/min.
Finishingby"landslide"action-mediaandpartsriseinthebarrelasitrotates,
thentoplayertumblesdownduetogravity.Drawbacks:slow,noisy,andlarge
floor-spacerequired.

Figure:TumblingProcess
OR

 VibratoryFinishing:
Alternativetotumbling.Vibratingvesselsubjectsallpartstoagitationwiththe
abrasivemedia,asopposedtoonlythetoplayerasinbarrelfinishing.Processing
times for vibratory finishing are significantly reduced.Open tubs permit
inspectionofpartsduringprocessing,andnoiseisreduced

(e) WritetheprocedurefordevelopingpartprogrammingforCNC. 04
Ans (Anyonemethod04marks)

ProcedureforDevelopingPartProgram :
Therearetwomethodsofpartprogramming:-

A)ManualPartProgramming:
Toprepareapartprogram usingthemanualmethod
1)Theprogrammerwritesthemachininginstructionsonaspecialform calleda
partprogrammingmanuscript.Themanuscriptisalistingoftherelativetooland
workpiecelocation.
2)TheNCtapeisprepareddirectlyfrom themanuscript.
3)Definetheaxiscoordinatesinrelationtotheworkpart.
4)Definesafe(targetpoint)point&originpoint(workzero)
5)Thetapeisinsertedtoreadthefirstblockintothesystem.
6)Thefunctionlikemachining,toolchanging,spindleON/OFF,coolantON/OFF,
program stopandtaperewindingarecarriedoutaspertheprogram.

OR
B)Computer–AssistedPartProgramming(CAPP):-

Thismethodisusefulformostcriticalandcomplexparts.Thepartprogrammer
andthecomputerarethemaintoolinthismethod.

Any
one

method04
marks



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)
__________________________________________________________________________________________________

PageNo:01/20

1)Thepartprogrammerfirstdefinestheworkpartgeometry.
2)Hespecifiestheoperationsequenceandtoolpath.
3)Thecomputerinterpretsthelistofpartprogramminginstructions,performsthe
necessarycalculationstoconvertthisintoadetailedsetofmachinetoolmotion
commands,andthencontrolsatapedevicetopreparethetape.
4)Thetapeisverifiedforaccuracy.
5)TheNCsystem machinemakesthepartaccordingtotheinstructionsontape

5 AttemptanyTWOofthefollowing: 12
(a) Namethedifferenttypesofpressesusedinindustry.Drawthelabeleddiagram of

‘StandardDieSet’.
06

Ans (TypesofPresses04MarkandNeatlabelledsketchofStandardDieSet02
Marks)
TypesofPresses
Basicallyclassifiedintotwogroups:
a)Manuallyoperated–hand,ballorflypress
b)Poweroperated–mechanical,hydraulicetc.
Pressesarebrieflyclassifiedas:
a.Accordingtothetype&designofframe:
1.Inclinable 2.StraightSide 3.AdjustableBed 4.GapFrame
5.Horning 6.OpenEnd 7.Pillar
b.Accordingtothepositionsofframe:
1.Inclinable2.Inclined3.Vertical4.Horizontal
c.Accordingtotheactions:
1.SingleAction2.DoubleAction3.TripleAction
d.Accordingtothemechanism usedforapplyingpowertoram :
1.Crank2.Eccentric3.Cam 4.Toggle5.Screw6.Knuckle7.Rack&Pinion8.
Hydraulic9.Pneumatic
e.Accordingtothenumberofdrivegears:
1.SingleDrive2.TwinDrive3.QuadrupleDrive
f.Accordingtothenumberofcrankshaftused:
1.SingleCrank2.DoubleCrank
g.Accordingtothemethodoftransmissionofpowerfrom motortocrankshaft:
1.Direct2.Non–Geared3.SingleGeared4.DoubleGeared5.MultipleGeared
h.Accordingtothepurposeforwhichused:
1.Shears2.Brakes3.Punching4.Seaming5.Extruding6.Coining7.
Straightening8.Transfer9.Forging

Types
ofPresses

04Mark
and

Neat
labelled
sketch

of
Standard

DieSet02
Marks
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Figure:StandardDieSetComponents
(b) Listanyfourfactorsaffectingonselectionofsurfacefinishingprocess.List

applicationoflapping,honing,buffingandburnishing.
06

Ans (AnyfourFactors02Marksandanytwoapplicationofeachprocess01Mark
each)
FactorsGoverningSelectionofFinishingProcess:
i)Shapeofsurface
ii)Minorimperfectioninshape
iii)Dimensionalaccuracy
iv)Closefitbetweenthecontactsurfaces
v)Finesurfacefinish
vi)TypesofMarksonthesurface
vii)Surfacecondition
viii)Allowablemetalloss
Applications:

(1)Lapping:
Pressworkdies,Mouldingdies,Limitgauges,Surfaceplates,Enginevalveand
valveseat,Racesofballandrollerbearings,Gears,Pistonrings,Slipgauges,
Crankshaft.

(2)Honing:
Enginecylinder,bearings,gunbarrels,ringgauges,shaftsandflangefaces,piston
pin,automobilecrankshaftjournalsetc.

(3)Buffing:
Itisusedtopolishsoftmetalsincludingcopperandbrassaswellasplastics
suchasperspex

(4)Burnishing:
CuttingTools,TurbineBlades,AirfoilsOptics,SanitaryPipes,CapillaryTubes,
Needle,BiopsyNeedlesandCurvedPipes.

Anyfour
Factors

02Marks
and

anytwo
application

ofeach
process
01Mark

Each.

(c) StatethesignificanceoffollowingISOcodesinCNC:
(i) G00
(ii) G01
(iii) G04
(iv) M03
(v) M05

06
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(vi) M06
Ans (Meaning½markeachanditssignificance½markeach)

Code Meaning Significance

G00: RapidTransverse------ Tomovetooltoworkzerofrom anyreference.

G01: LinearInterpolation-- Tomovethetool/tablewithgivenfederate.

G04: DwellTime-------------- Toimprovesurfacefinish.

M03: SpindleStartin---------
ClockwiseDirection

Torotatethespindle/chuckinclockwise
directionwithgivenRPM.

M05: SpindleStop------------ Tostopthespindle/chuckafterdesired
operation

M06: ToolChange------------ Tochangethetoolofpreviousoperationto
perform nextoperation.

Meaning½
markeach

andits
significanc
e½mark

each

6 AttemptanyTWOofthefollowing: 12
(a) Preparethepartprogram forthegivenworkpieceFig.No.1onTurningCentre

(CNCLathe)usingISOcodes.AssumeSuitabledata.
06

Ans (AxisCoordinates01MarkandProgram 05Marks)
(NOTE:Meaningofthecodesarenotcompulsory)

Program:

BlockNo. Program Meanings
O0001; Program No.

N001 G28U0.0W0.0; Movetooltiptoreferenceposition.
N002 G90G21G98G97; AbsoluteProgramming,Metricunit,Feedin

mm/min.,SpindlespeedinRPM.
N003 M06T0101M08; ToolChange,ToolNo.01&OffsetNo.01,

CoolantON
N004 M04S1000; SpindleStartCounter-Clockwisewith1000

rpm
N005 G00X0.0Z2.0; RapidlymovethetooltiptopointP0i.e.

2mm,awayfrom workzero.
N006 G01X0.0Z0.0F50; MovethetooltopointP1i.e.workzero,

withfeedrateof50mm/min.
N007 X40.0; MovethetooltopointP2
N008 Z-40.0; MovethetooltopointP3
N009 X50.0Z–50.0; MovethetooltopointP4
N010 Z–110.0; MovethetooltopointP5
N011 X52.0; MovethetooltopointP6
N012 M05M09; SpindleStop&coolantStop

Axis
Coordinate
s01Mark

and
Program
05Marks

Points X Z
P0 0.0 2.0
P1 0.0 0.0
P2 40.0 0.0
P3 40.0 -40.0
P4 50.0 -50.0

P5 50.0
-

110.0

P6 52.0
-

110.0
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N013 G28U0.0W0.0; Movetooltiptoreferenceposition.
N014 M02; EndofProgram

(b) Preparethepartprogram forthedrillingoperationsonthegivenplateFig.No.2
havingthickness15mm.AssumeSuitabledata.

06

Ans (AxisCoordinates01MarkandProgram 05Marks)
(NOTE:Meaningofthecodesarenotcompulsory)
[Thicknessofplate=15mm,Drilldia.used=10mm]

Program:

BlockNo. Program Meanings
O0002; Program No.

N001 G28U0.0V0.0W0.0; Movetooltiptoreferenceposition.
N002 G90G21G98G97; AbsoluteProgramming,Metricunit,

Feedinmm/min.,SpindlespeedinRPM.
N003 M06T0101M08; ToolChange,ToolNo.01&OffsetNo.

01,CoolantON
N004 M03S1000; SpindleStartCounter-Clockwisewith

1000rpm
N005 G00X0.0Y0.0Z5.0; RapidlymovethetooltopointP0i.e.5

mm awayfrom workzero.
N006 G00X15.0Y15.0Z5.0; RapidlymovethetooltopointP1i.e.5

mm abovetheworksurface
N007 G74R5.0; PeckdrillingwithRetractionamount5

mm
N008 G74Z-20.0Q2.0F200; PeckdrillingCannedCyclewithfeedrate

200mm/minandstepoverofQ=2.0
mm X=15.0,Y=15.0Z=-20.0

N009 G00Z5.0; Movethetoolrapidly5mm abovework
surface.

N010 G00X75.0Y15.0Z5.0; RapidlymovethetooltopointP2i.e.5
mm abovetheworksurface

N011 G74R5.0; PeckdrillingwithRetractionamount5
mm

N012 G74Z-20.0Q2.0F200; PeckdrillingCannedCyclewithfeedrate
200mm/minandstepoverofQ=2.0
mm X=75.0,Y=15.0Z=-20.0

N013 G00Z5.0; Movethetoolrapidly5mm abovework
surface.

N014 G00X75.0Y50.0Z5.0; RapidlymovethetooltopointP3i.e.5
mm abovetheworksurface

N015 G74R5.0; PeckdrillingwithRetractionamount5

Axis
Coordinate
s01Mark

and
Program
05Marks

Points X Y Z
P0 0.0 0.0 5.0
P1 15.0 15.0 -20.0
P2 75.0 15.0 -20.0
P3 75.0 50.0 -20.0
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mm
N016 G74Z-20.0Q2.0F200; PeckdrillingCannedCyclewithfeedrate

200mm/minandstepoverofQ=2.0
mm X=75.0,Y=15.0Z=-20.0

N017 G00Z5.0; Movethetoolrapidly5mm abovework
surface.

N018 M05M09; SpindleStop&coolantStop
N019 G28U0.0W0.0; Movetooltiptoreferenceposition.
N020 M30; Program Endandreset.

(c) Preparethepartprogram forthegivenworkpieceFig.No.3onVMCusingISO
codes.AssumeSuitabledata.

06

Ans (AxisCoordinates01MarkandProgram 05Marks)
(NOTE:Meaningofthecodesarenotcompulsory)
[AssumeThicknessofPlate=15mm,EndMillDia.used=20mm]

Program:

BlockNo. Program Meanings
O0003; Program No.

N001 G28U0.0V0.0W0.0; Movetooltiptoreferenceposition.
N002 G90G21G94G97G42; AbsoluteProgramming,Metricunit,

Feedinmm/min.,Spindlespeedin
RPM.CutterRadiuscompensation
Right.

N003 M06T0101M08; ToolChange,ToolNo.01&OffsetNo.
01,CoolantON

N004 M 03S1000; SpindleStartCounter-Clockwisewith
1000rpm

N005 G00X0.0Y0.0Z-20.0; RapidlymovethetooltopointP0i.e.5
mm awayfrom workzero.

N006 G01X20.0Y0.0F150; MovethetooltopointP1withfeedrate
of150mm/min.

N007 X60.0Y0.0; MovethetooltopointP2
N008 G03X80.0Y20.0R20; MovethetooltopointP3
N009 G01X80.0Y60.0; MovethetooltopointP4
N010 X60.0Y80.0; MovethetooltopointP5
N011 X0.0Y80.0; MovethetooltopointP6

Axis
Coordinate
s01Mark

and
Program
05Marks

Points X Y Z
P0 0.0 0.0 -20.0
P1 20.0 0.0 -20.0
P2 60.0 0.0 -20.0
P3 80.0 20.0 -20.0
P4 80.0 60.0 -20.0
P5 60.0 80.0 -20.0
P6 0.0 80.0 -20.0
P7 0.0 20.0 -20.0
P1 20.0 0.0 -20.0

P10 40.0 40.0 5.0
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N012 X0.0Y20.0; MovethetooltopointP7
N013 X20.0Y0.0; MovethetooltopointP1
N014 G00Z5.0; Movetheendmillabovethework

surface.
N015 M06T0202; ToolChange,ToolNo.02&OffsetNo.

02,(DrillDia.20mm used)
N016 G00X40.0Y40.0Z5.0 RapidlymovethetooltopointP10i.e.

5mm awayfrom workzero.
N017 G74R5.0; PeckdrillingwithRetractionamount5

mm
N018 G74Z-20.0Q2.0F200; PeckdrillingCannedCyclewithfeed

rate200mm/minandstepoverofQ=
2.0mm X=40.0,Y=40.0Z=-20.0

N019 G00Z5.0; Movethetoolrapidly5mm abovework
surface.

N020 M05M09; SpindleStop&coolantStop
N021 G28U0.0W0.0; Movetooltiptoreferenceposition.
N022 M30; Program Endandreset.


