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SUMMER–19EXAMINATION
SubjectName:MMP ModelAnswerSubjectCode:

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
(i) StateanyfourpropertiesofCopper 02
Ans (AnyFourProperties½markeach)

Properties:-
1)Soft,ductile,malleable
2)Excellentresistancetocorrosion
3)Nonmagnetic
4)Goodmachinability
5)Canbebrazed,solderedorwelded
6)Resistancetofatigueandabrasion
7)Highthermalandelectricalconductivity

Any
Four

Properties
½

mark
each

(ii) DefineCeramic.Writeitsproperties 02
Ans (Definition01Mark,AnyTwoProperties-½MarksEach)

Ceramics:
A ceramicis“an inorganic,non-metallicsolid thatisprepared from powdered
materialsandisfabricatedintoproductsthroughtheapplicationofheat”
FollowingarethepropertiesofCeramicMaterial:
IBrittlematerial.
ii.Insulationtoflowofelectriccurrent
iii.Withstandathightemperature.
iv.Hardness
v.Corrosionresistance
vi.Opaquetolight

Definition
01

Mark,
Any
Two

Properties
½

Marks
Each

(iii) GivethecompositionofWhiteCastIron.Stateanytwoapplicationofit. 02
Ans (Composition01Markandanytwoapplications½markeach)

Composition:
Compositio

n01

17306
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WhiteCastIron-
C=1.75-2.3%,Si=0.85-1.2%,Mn=0.1-0.4%,S=0.12-0.35%,P=0.05-0.2%
Applications:
WearingPlates,RoadRollerSurface,GrindingBalls,DiesandExtrusionNozzles.

Mark
and
any
two

application
s½

mark
each

(iv) StateanytwoapplicationsofBronzeandaluminum. 02
Ans (Anytwoapplicationofeach01Mark)

ApplicationsofBronze:
(1)ManufacturingofSprings,Fasteners,AndBolts,(2)Valves(3)PipeFitting(4)
Pumps(5)Gears(6)ValvePlates(7)PumpCasings
ApplicationsofAluminum:
(1)Cans,(2)Foils,(3)Kitchen Utensils,(4)Window Frames,(5)BeerKegs and
(6)AeroplaneParts

Any
two

application
of

each
01

Mark
(v) Namebasictypesofrubbers. 02
Ans (AnyTwo–01MarkEach)

BasicTypesofRubber:
1.Naturalrubber(NR)
2.Syntheticrubber,
3.Differenttypesofsyntheticrubbersare:
i.Styrene-butadienerubber(SBR) ii.Butylrubberiii.Nitrilerubber.iv.Silicone
(SIL)
v.Neoprene(CR)vi.Butadine(NBR)

Any
Two

types
01

Mark
Each

(vi) DifferentiatebetweenCIandSteel. 02
Ans (AnytwoPoints01Markeach)

CASTIRON STEEL

CastIronisanalloymadefrom Iron

andCarbonwithaweightpercentage

around 2-4% along with Silicon and

carbideimpurities.

SteelismainlymadeofIronalloying

with a controlled amount Carbon

roughlyaround2%.

More brittle due to more carbon

content

StrongerthanCI

Lessductile Moreductile

Lowmeltingpoint Highmeltingpoint

CastIron iseasytocastasithasa
lowermeltingpoint.

Steelishardertocast.

CastIronischeaper. Steelis more expensive and often

comesinvariousgrades.

CastIronbreakseasily,anditcracks

atthepointofimpurities.

Steeldoesn’tbreakthateasilyandis

malleable.

Any
Two

Points
01

Mark
Each
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Cast Iron has higher compressive

strength.

Steelhashighertensilestrength.

(vii) Definethermoplastic.Givetwoexample 02
Ans (Definition01Mark,AnyTwoExample-½MarksEach)

Thermoplastics:
Plasticswhichcanbeeasilysoftenedagainandagainbyheating.Theycanbe
reprocessedsafely.Theyretaintheirplasticityathightemperature.Theycanbe
heatedandreshapedbypressingmanytimes.Oncoolingtheybecomehard.They
canbeeasilyshapedintotubes,sheets,filmsandmanyothershapesasperthe
need.
ExamplesofThermoplastics:
1.Copperwireinsulation2.Watertubes3.Polystyrene,4.PVC5.Polyethylene6.
Copperwireinsulation,7.Watertubes,8.Nursingbottles,9.Icecubetrays,10.Toys,
11.Combs,
12.Photographicfilms,13.Hoseetc.

Definition
01

Mark,
Any
Two

Example
½

Mark
Each

(viii) Writeimportancetostudyphasediagram. 02
Ans (CorrectAnswer02Marks)

Thesediagramsareusedtofindouttheamountofphasesexistinginagiven
alloywiththeircompositionatanytemperature.Italsohelpsinunderstandingthe
phenomenonthatoccursduringrapidheatingandcoolingofthealloy.

02
Marks

1 (b) AttemptanyTWOofthefollowing 08
(i) Classifyengineeringmaterials.Writeexampleofeach. 04
Ans. (Classification02Marks&Examples02Marks)

Engineeringmaterialsareclassifiedasbelow:

Classificatio
n02

Marks
&

Examples
02

Marks

(ii) Describe differentalloys ofaluminum.Explain any two composition and
applications.

04
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Ans. (ListofAluminum Alloys–anyfour=01Mark,compositionanytwo01Markeach
itsapplicationof½Markeach)
DifferentAlloysofAluminum are:
(1) Alnico(aluminum,nickel,copper)
(2) Birmabright(aluminum,magnesium)
(3) Duralumin(copper,aluminum)
(4) Hindalium (aluminum,magnesium,manganese,silicon)
(5) Magnalium (5%magnesium)
(6) Magnox(magnesium oxide,aluminum)
(7) Nambe(aluminum plussevenotherunspecifiedmetals)
(8) Silumin(aluminum,silicon)
(9) Titanal(aluminum,zinc,magnesium,copper,zirconium)

(1)Y-alloy:
Composition:
Aluminum with3.5to4.5%Cu,1.8to2.3%Niand1.2to1.7%Mg..
Application:
Pistonandothercomponentsofaeroengines.Itisalsolargelyusedintheform

ofsheetsandstrips.
(2)Duralumin:

Composition:
3.5-4.5%Cu,0.4-0.7%Mn,0.4-0.7%Mgandaluminum theremainder
Application:
Itiswidelyusedinwroughtconditionforforging,stampings,bars,sheets,tubes
andrivets.

Listof
Aluminum

Alloys
Any
four
01

Mark,
compositio

nany
two
01

Mark
Each

its
application

of
½

Mark
each

(iii) Explainalloysteel.Stateeffectofanyfouralloyingelementsonthepropertiesof
steel.

04

Ans. (MeaningofAlloySteel01Mark&EffectofAnyThreeAlloyingelementsOnIts
Properties01MarkEach)
AlloySteel:
Alloysteelissteelthatisalloyedwithavarietyofelementsintotalamounts
between1.0%and50%byweighttoimproveitsmechanicalproperties
Effectofalloyingelementsonthepropertiesofsteel:

(1)Carbon(C):
Themostimportantconstituentofsteel.Itraisestensilestrength,hardness,and
resistancetowearandabrasion.Itlowersductility,toughnessandmachinability.

(2)Chromium (Cr):
Increasestensilestrength,hardness,hardenability,toughness,resistancetowear
andabrasion,resistancetocorrosion,andscalingatelevatedtemperatures.

(3)Cobalt(Co):
Increasesstrengthandhardnessandpermitshigherquenchingtemperaturesand
increasestheredhardnessofhighspeedsteel.Italsointensifiestheindividual
effectsofothermajorelementsinmorecomplexsteels.

(4)Columbium (Cb):
Usedasstabilizingelementsinstainlesssteels.Eachhasahighaffinityfor
carbonandformscarbides,whichareuniformlydispersedthroughoutthesteel.
Thus,localizedprecipitationofcarbidesatgrainboundariesisprevented.

(5)Copper(Cu):
Insignificantamountsisdetrimentaltohot-workingsteels.Coppernegatively
affectsforgewelding,butdoesnotseriouslyaffectarcoroxyacetylenewelding.
Coppercanbedetrimentaltosurfacequality.Copperisbeneficialtoatmospheric

Meaning
Of

Alloy
Steel

01
Mark

&
Effect

of
Any

Three
Alloying

elements
On
Its

Properties
01

Mark
Each



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)
__________________________________________________________________________________________________

Page5/5

corrosionresistancewhenpresentinamountsexceeding0.20%.Weathering
steelsaresoldhavinggreaterthan0.20%Copper.

(6)Manganese(Mn):
A deoxidizeranddegasifierandreactswithsulfurtoimproveforgeability.It
increasestensilestrength,hardness,hardenabilityandresistancetowear.It
decreasestendencytowardscalinganddistortion.Itincreasestherateofcarbon-
penetrationincarburizing.

(7)Molybdenum (Mo):
Increasesstrength,hardness,hardenability,andtoughness,aswellascreep
resistanceandstrengthatelevatedtemperatures.Itimprovesmachinabilityand
resistancetocorrosionanditintensifiestheeffectsofotheralloyingelements.In
hot-worksteelsandhighspeedsteels,itincreasesred-hardnessproperties.

(8)Nickel(Ni):
Increasesstrengthandhardnesswithoutsacrificingductilityandtoughness.It
alsoincreasesresistancetocorrosionandscalingatelevatedtemperatures
whenintroducedinsuitablequantitiesinhigh-chromium (stainless)steels.

(9)Phosphorus(P):
Increasesstrengthandhardnessandimprovesmachinability.However,itadds
markedbrittlenessorcold-shortnesstosteel.

(10) Silicon(Si):
A deoxidizeranddegasifier.Itincreasestensileandyieldstrength,hardness,
forgeabilityandmagneticpermeability.

(11) Sulfur(S):
Improvesmachinabilityinfree-cuttingsteels,butwithoutsufficientmanganeseit
producesbrittlenessatredheat.Itdecreasesweldability,impacttoughnessand
ductility.

(12) Tantalum (Ta):
Usedasstabilizingelementsinstainlesssteels.Eachhasahighaffinityfor
carbonandformscarbides,whichareuniformlydispersedthroughoutthesteel.
Thus,localizedprecipitationofcarbidesatgrainboundariesisprevented.

(13) Titanium (Ti):
Usedasstabilizingelementsinstainlesssteels.Eachhasahighaffinityfor
carbonandformscarbides,whichareuniformlydispersedthroughoutthesteel.
Thus,localizedprecipitationofcarbidesatgrainboundariesisprevented.

(14) Tungsten(W):
Increasesstrength,wearresistance,hardnessandtoughness.Tungstensteels
have superior hot-working and greater cutting efficiency at elevated
temperatures.

(15) Vanadium (V):
Increasesstrength,hardness,wearresistanceandresistancetoshockimpact.It
retardsgraingrowth,permittinghigherquenchingtemperatures.Italsoenhances
thered-hardnesspropertiesofhigh-speedmetalcuttingtools.

2 AttemptanyFOURofthefollowing 16
(a) Draw Iron-Iron Carbide phase equilibrium diagram and labelitwith critical

temperature.
04

Ans. (Diagram 02Marks,Labelling02Marks) Diagram
02

Marks,
Labelling

02
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Fig.Iron-IronCarbidePhaseEquilibrium Diagram

Marks

(b) DifferentiatebetweenAnnealingandNormalizing. 04
Ans. (AnyFourPoints01Markeach)

S.N Annealing Normalizing

1 Lesshardness,toughness Slightlymorehardness,toughness

2 For plain carbon steel the

microstructureshowspearlite

Microstructureshowsmorepearlite

3 Pearlite is coarse and usually

gets resolvedby the optical

microscope.

Pearlite is fine and appears

unresolvedwithopticalmicroscope

4 Grain size distribution is more

uniform

Grain size distribution is slightly

lessuniform.

5 Internalstressesareleast. Internalstressesareslightlymore

Any
Four

Points
01

Mark
each

(c) Explainheattreatment.Writeanythreepurposeofit. 04
Ans. (Definition01Mark,anythreepurpose01markeach)

HeatTreatment:
Itisdefinedasanoperationorcombinationsofoperationsinvolvingheatingand
coolingofmetalsoralloysinitssolidstatewiththepurposeofchangingthe
propertiesofthematerial.

OR

Itisdefinedasanoperationorcombinationsofoperationsinvolvingheatingand
coolingofmetalsoralloysinitssolidstatetoobtaindesirablepropertiesofthe
material.

Definition
01

Mark,
any

three
purpose

01
mark
each
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FollowingaretheobjectivesofHeatTreatment:
i.Toimprovemachinability
ii.Toimprovemechanicalpropertiese.g.tensilestrength,ductility,hardness,
shockresistance,resistancetocorrosionetc.
iii.Torelieveinternalstressesinducedduringhotorcoldworking.
iv.Tochangeorrefinegrainsize.
v.Toimprovemagneticandelectricalproperties.
vi.Toimproveheatresistance,wearresistance.
vii.Toimproveweldability.

(d) Explaininductionhardeningprocess. 04
Ans. (Explanationofinductionhardeningprocess03Marksandsketch01Mark)

Inductionhardeningprocess:
Theprocessofthesurfacehardeningbyinductiveheatingisknownasinduction
hardening.Ahighfrequencycurrentispassedthroughtheinductorblockswhich
surroundthesurfacetobehardenedwithoutactuallytouchingit.Theinductor
blockcurrentinduces currentin the surface ofthe metalwhich the block
surrounds.Theinducededdycurrentandhysterisislossesinsurfacematerial
effecttheheatrequired.Whenthesurface,tobehardened,isheateduptoa
properlengthoftime,thecircuitisopenedandwaterissprayedimmediatelyon
thesurfaceforquenching.

Figure:Inductionhardening.

Explanation
03

Marks
and

sketch
01

Mark

(e) Statetheadvantagesanddisadvantagesoffoundryprocess. 04
Ans. (AnyTwoAdvantages01Markeach,AnyTwoDisadvantages01markeach)

Advantagesoffoundryprocess:
i.Finalfinishingispossibleonmanufacturedparts.
ii.Castingsprovideuniform directionalproperties.
iii.Intricateshapedpartscanbeproduced.
iv.SuitableforComplicatedShapes

Disadvantagesoffoundryprocess:
i.Itisnoteconomicalforbatch/unitproduction.
ii.Sandcastingprocesscannotproducepartsinaccuratesizes.
iii.Specialcastingprocessesareexpensive.
iv.Insomecastingprocess,skilledoperatorsarerequired.
v.Internaldefectsarenotidentifiedeasily.

Any
Two

Advantages
01

Mark
each,
Any
Two
Dis

advantages
01

mark
each

(f) Listanyfourpatternmaterials.Stateanyfourfactorsfortheselectionofpattern
material.

04

Ans. (ListofPatternMaterial½Markeach,Factors½markeach)
VariousMaterialsusedformakingPatterns:
i.Wood ii.Metal iii.Plastic iv.Waxes

List
of

Pattern
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Theselectionofpatternmaterialdependsonfollowingfactors:
i. DesignofCasting
ii. QualityofCasting
iii. Shape(Intricacy)ofCasting
iv. TypesofMouldingProcess
v. TypesofProductionofCastings
vi. MouldingMaterialToBeUsed
vii. PossibilityofDesignChanges
viii. PossibilityofRepeatOrders.
ix. CastingDesignParameters
x. NumberofCastingstobeProduced
xi. Shape,Complexity&SizeofCasting
xii. TypeofMouldingMaterials
xiii. ServiceRequirements,e.g.Quantity,QualityandIntricacyOfCastings,

Minimum ThicknessDesired,DegreeofAccuracyandFinishRequired

Material
½

Mark
each,

Factors
½

mark
each

3 AttemptanyFOURofthefollowing 16
(a) Explainanytwotypesofpatternswithneatsketch. 04
Ans. (ExplanationofAnytwotypeswithneatsketch02Markeach)

Typesofpatterns
1.Singlepiecepattern 2.Splitpattern 3.Matchplatepattern
4.Copeanddragpattern 5.Gatedpattern 6.Sweeppattern
7.Loosepiece 8.FollowboardpatternSkeletonpattern
9.Segmentalpattern 10.Shellpattern 11.Built-uppattern
12.Box-uppattern 13.Lagged-uppattern14.Left&righthand

1.Solidorsinglepiecepattern:
Itismadeinonepieceandcarriesnojoints,partitionorloosepieces.

2.Splitortwopiecepatterns:Theyaremadeintwopartsandthesetwoparts
ofthepatternarejoinedtogetherwiththehelpofdowelpins.

3.Gatedpattern:Theyareusedinmassproductionforsuchcastingsmulti–
cavitymouldsarepreparedbygateformer.

4.Matchplatepattern:Amatchplatepatternisasplitpatternhavingthecope
anddragsportionsmountedonoppositesidesofaplate(usuallymetallic),

Explanation
of

Any
one
type
01

Mark
And
its

neat
sketch

01
Mark
each
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calledthe“matchplate”.

5.Skeletonpattern:Thesearesimplewoodenframesthatoutlinetheshape
oftheparttobecast.

6.Sweeppattern:Asweepisasectionorboard(wooden)ofpropercontour
thatisrotatedaboutoneedge

7.Loosepiecepattern:Somepatternsusuallysinglepiecearemadetohave
loosepiecesinordertoenabletheireasywithdrawlfrom themould.

8.Segmentalpattern:Thesegmentalpatternisintheform ofasegment,and
isusedforMoldingpartshavingcircularshapes
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(b) Writethecolourcodingofthepatterns. 04
Ans. (CorrectMeaningofanyfourcodes:01Markeach)

Thecolourcodesaregivenforidentificationofthepartsofpatternsandcore
boxes.
1.Surfacetobeleftunfinishedaretobepaintedblack
2.Surfacestobefinishedarepaintedbyredcolour.
3.Seatsforloosepiecesaremarkedbyredstripsonyellowbackground
4.Coreprintsarepaintedbyyellowcolour.
5.Stop-offsismarkedbydiagonalblackstripsonyellowbackground.

Correct
Meaning

01
Mark
each

(c) Drawanytwomouldingtools.Writetheirapplication. 04
Ans. (Any2mouldingtools– sketch– 2marks(1markeach),Applications-2marks

(1markeach)
Foundrytool&equipmentmaybeclassifiedintothreegroupsnamely,handtools,
flasksandmechanicaltools.
MouldingTools:
Thehandtoolsamoulderusesarefairlynumerous.Abriefdescriptionofthemost
importanttoolsisgivenhere.
Shovel:Ashovel(Fig.1)isusedformixingandtemperingmouldingsandandfor
movingthesandfrom thepiletotheflask.

Riddle:Ariddle,sometimescalledascreen,consistsofacircularorsquarewooden
framefittedwithastandardwiremeshatthebottom asshowninFig.2.Itisusedfor
removingforeignmaterialssuchasnails,shotmetal,splintersofwood,etc.,from the
mouldingsand.
Rammer:Ahandrammer(Fig.3)isawoodentoolusedforpackingorrammingthe
sandintothemould.Oneend,calledthepeen,iswedgeshaped,andtheopposite
end,calledthebutt,hasaflatsurface.

Any
two

moulding
tools

sketch
02

marks
(01mark

each)
Application

s02
marks

(01mark
each)
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Trowel:A trowelconsistsofametalbladefittedwithawoodenhandle(Fig.4).
Trowelsareemployedinordertosmoothorsleekoverthesurfacesofmoulds.A
moulderalsousesthem inrepairingthedamagedportionsofamould.
Spruepin:Asprueisataperedpeg(Fig.5)pushedthroughthecopetothejointof
themould.Asthepegiswithdrawnitremovesthesand,leavinganopeningfor
themetal.Thisopeningiscalledthespruethroughwhichthemetalispoured.
Thespruepinformstheriserpin.
Bellow:Bellowsareusedtoblowlooseparticlesofsandfrom thepatternandthe
mouldcavity.Ahandblowerisshownin(Fig.6).Mouldingmachinesarealso
providedwithacompressedair

Fig6
Mouldingboxes:
Sandmouldsarepreparedinspeciallyconstructedboxescalledflasks.The
purposeoftheflaskistoimpartthenecessaryrigidityandstrengthtothesandin
moulding.Theyareusuallymadeintwoparts,heldinalignmentbydowelpins.
Thetoppartiscalledthecopeandthelowerpartthedrag.Iftheflaskismadein
threesections,thecentreiscalledthecheek.Theseflaskscanbemadeofeither
woodormetalsdependinguponthesizerequired.Twotypesofflasksareused
inafoundry:(1)thesnapflask,and(2)thetightorboxflask.Asnapflask(Fig.7)
ismadewiththehingeononecornerandalockontheoppositecornersothat
theflaskmayberemovedfrom themouldbeforeitispoured.Thesnapflaskisof
advantageinthatmanymouldscanbemadeforthesamepouringfrom asingle
flask.
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Fig.&
(d) Listdifferenttypesofmouldingsands.Explainanyoneinbrief. 04
Ans. (Anyfourtypesofsand–½ Markseachandexplanationofanyone02Marks)

AccordingtoComposition:
NaturalorGreensand:Itisobtainedfrom riverbed,dugfrom pits,crushing&

millingofrocksetc.TherequirementsofthesesandsaresatisfiedbyIS:3343-

1965,whichhasclassifiedthem intothreegradesA,BandCaccordingtotheir

claycontentandsinteringtemperature.

ClayPercentage
GradeA GradeB GradeC

5-10 10-15 15-20

SinteringTemp.in0

C

1350-1450 1200-1350 1100-1200

Syntheticorhighsilicasand:
Itisobtainedfrom crushingquartzitesandstoneandthenwashingtoget
requisiteshapeandgraindistribution.Itisalsoobtainedfrom sedimentaryorigin.
Bentoniteandwatercanbeaddedtogetdesiredstrengthandbonding
properties.
Specialsand:
Zircon,Olivine,ChromiteandChrome-magnesiteareoftenusedasspecialsands.
Zirconsandsaresuitableforcoresofbrassandbronzecasting.Olivinesandsare
suitablefornon-ferrouscastingsofanintricateshape.Chamotteissuitablefor
heavysteelcasting.
AccordingtoUse:
Greensand:
Itisamixtureofsilicasandwith18to30percentclay,havingatotalwaterof

from 6to8percent.Theclayandwaterfurnishthebondforgreensand.Moulds

preparedinthissandareknownasgreensandmoulds.

Drysand:
Greensandthathasbeendriedorbakedafterthemouldismadeiscalleddry
sand.Theyaresuitableforlargercastings.Mouldspreparedinthissandare
knownasdrysandmoulds.
Loam sand:
Loam sandishighinclay,asmuchas50percentorso,anddrieshard.Thisis
particularlyemployedforloam mouldingusuallyforlargecastings.
Facingsand:
Facingsandformsthefaceofthemould.Itisuseddirectlynexttothesurfaceof

Any
Four
types

of
sand

½
Mark
each
and

explanation
of

any
one

Sand
02

Marks
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thepatternanditcomesintocontactwiththemoltenmetalwhenthemouldis
poured.Itismadeofsilicasandandclay,withouttheadditionofusedsand.
Backingsand:
Backingsandorfloorsandisusedtobackupthefacingsandandtofillthe
wholevolumeoftheflask.Old,repeatedlyusedmouldingsandismainly
employedforthispurpose.Thebackingsandissometimescalledblacksand
becauseofthefactthatold,repeatedlyusedmouldingsandisblackincolourdue
totheadditionofcoaldustandburningoncomingm contactwithmoltenmetal.
System sand:
Theused-sandiscleanedandreactivatedbytheadditionofwater,bindersand
specialadditives.Thisisknownassystem sand.Sincethewholemouldismade
ofthissystem sandthestrength,permeabilityandrefractorinessofthesand
mustbehigherthanthoseofbackingsand.
Partingsand:
Partingsandisusedtokeepthegreensandfrom stickingtothepatternandalso
toallowthesandonthepartingsurfaceofthecopeanddragtoseparatewithout
clinging.Thisiscleanclay-freesilicasandwhichservesthesamepurposeas
partingdust.
Coresand:
Sandusedformakingcoresiscalledcoresand,sometimescalled,oilsand.This
issilicasandmixedwithcoreoilwhichiscomposedoflinseedoil,resin,light
mineraloilandotherbindingmaterials.Pitchorfloursandwatermaybeusedin
largecoresforthesakeofeconomy.

(e) DrawneatsketchofGatingSystem andlabelit.Writeanytwopurposeofgating
system.

04

Ans. (Sketch02Mark,labels01Markandanytwopurposes½Markeach)

Fig:GatingSystem
Purposeofgating&risersinsandcasting:
1)Thevelocityofmoltenmetalenteringintothemouldcavityshouldbeaslow
aspossible,sothatthereisnoerosionofmould.
2)Itshouldensurethecompletefillingofthemouldcavity.
3)Itshouldpreventthemoltenmetalfrom absorbingairorothergaseswhile
flowingthroughit.
4)Itshouldpreventtheformationofoxides.
5)Itshouldpreventtheentryofoxides,slag,anddross.
6)It’sdesignshouldbepracticableandeconomical

Sketch
02

Mark,
labels

01
Mark
and
any
two

purposes
½

Mark
each
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7)Itistofeedthemetaltothesolidifycastingsothatshrinkagecavitiesareget
ridof.
8)Itpermitstheescapeofairandmouldgasesasthemouldcavityisbeingfilled
withthemoltenmetal.
9)Fullofmolten metalindicates thatthe mould cavityhas alreadybeen
completelyfilledupwiththesame
10)A casting solidifying underthe liquid metalpressure ofthe riseris
comparativelysound.
11)Itpromotesdirectionalsolidification.
12)Fillthemouldcavitycompletelybeforefreezing.
13)Introducetheliquidmetalintothemouldcavitywithlow viscosityandlittle
turbulence,sothatmoulderosion,metaloxidationandgaspickupisprevented
14)Help to promote temperature gradientfavourable forproperdirectional
solidification.
15)Incorporatetrapsforseparationofnon-metallicinclusionswhichareeither
introducedwiththemoltenmetalorarediscloseinthegatingsystem.
16)Regulatetherateatwhichliquidmetalentersintothemould.
17)Bepracticableandeconomicaltomakeandconsumeleastmetal.

(f) Describecoreandcoreprintandtheirusesinfoundry. 04
Ans. (ExplanationofCore02MarksandExplanationofCorePrints02Marks)

Core:
Acoreisadeviceusedincastingandmouldingprocessestoproduceinternal
cavities
UsesofCore
(1)Coreisusedtoproducecavityorhollowportioninthecasting.
(2)Itisalsousedindiecastingandinjectionmoulding.
(3)Itisusedtoproducerecessesincastedparts.
(4)itisusedtoproduceaninterioranglethatisgreaterthan180°
Coreprint:
Forsupportingthecoresinthemouldcavity,animpressionintheform ofa
recessismadeinthemouldwiththehelpofaprojectionsuitablyplacedonthe
pattern.Thisprojectiononthepatternisknownasthecoreprint.Acoreprintis,
therefore,anaddedprojectiononapattern,anditformsaseatwhichisusedto
supportandlocatethecoreinthemould.
Usesofcoreprints:

(1)Itisusedtosupportandlocatethecoreinthemould.
(2)Itisusedtosupporttheweightofthecoreduringthecastingoperation.

Explanation
of

Core
and

CorePrints
01

Mark
Each
and
it’s

anytwo
uses

½
Mark
each

4 AttemptanyFOURofthefollowing 16
(a) Explaincentrifugalcastingwithneatsketch. 04
Ans. (Sketch02MarksandExplanation02Marks)

CentrifugalCasting:
Incentrifugalcasting,centrifugalforceplaysamajorroleinshapingandfeeding
ofthecasting.Inthisprocessmouldisrotatedrapidlyaboutitscentralaxisasthe
metalispouredintoit.Centrifugalforceisutilizedtodistributeliquidmetalover
theoutersurfaceofthemould.Hollowcylindersandotherannularshapesare
formedinthisway.Centrifugalforcetendsthepouredmetalandthefreezing
metaltoflyoutward,awayfrom theaxisofrotation,andthistendencycreates
highpressureonthemetalorcastingwhilethelighterslag,oxides,andother
inclusionsbeinglighter,getpushedtowardsthecentre.

Sketch
02

Marks
and

Explanation
02

Marks
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Theaxismaybehorizontal,vertical,orinclined.Castingcoolsandsolidifiesfrom
outsidetowardstheaxisofrotation;soitresultsingooddirectionalsolidification.
Hencecastingsarefreefrom shrinkage.Itmaybeproducedinmetalorsandlined
mould,dependinglargelyuponthequantitydesired.

OR
Fig.CentrifugalCasting

(b) Writeanytwodefectsincastingwiththeircausesandremedies. 04
Ans. (Anytwodefect01MarkEachanditsanytwocauses1/2MarkEachanditsany

tworemedies1/2Markeach)

S.

N.

Casting

Defects

Causes Remedies

1 Shifts: Coremisplacementor
mismatchingoftopand
bottom partsofthecasting
usuallyatapartingline.
Misalignmentofflasksis
anotherlikelycauseofshift.

Byensuringproper
alignmentofthepatternor
diepart,mouldingboxes,
correctmountingof
patternsonpatternplates,
andcheckingofflasks,
locatingpins,etc.before
use.

2 Warpage: Differentratesof
solidificationdifferent
sectionsofacasting,
stressesaresetupin
adjoiningwallsresultingin
warpageintheseareas.
Largeandflatsectionsor
intersectingsectionssuchas
ribsareparticularlyproneto
warpage.

Istoproducelargeareas
withwavy,corrugated
construction,oradd
sufficientribsorrib-like
shapes,toprovideequal
coolingratesinallareas;a
propercastingdesigncan
goalongwayinreducing
thewarpageofthecasting.

3 Swell: Improperordefective
rammingofthemould.

Toavoidswells,thesand
shouldberammed
properlyandevenly.

4 Blowholes: Excessivemoistureinthe
sand,orwhenpermeabilityof
sandislow,sandgrainsare
toofine,sandisrammedtoo
hard,orwhenventingis
insufficient.

Topreventblowholes,the
moisturecontentinsand
mustbewelladjusted,
sandofpropergrainsize
shouldbeused,ramming
shouldnotbetoohardand
ventingshouldbe

Any
two

defect
01

Mark
Each
and
its

any
two

causes
1/2

Mark
Each
and
its

any
two

remedies
1/2

Mark
each
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adequate.
5 Drop: Lowstrengthandsoft

rammingofthesand,
insufficientfluxingofmolten
metalandinsufficient
reinforcementof
sandprojectionsinthecope.

Thegivenfactorsare
eliminatedtoavoiddrop.

6 Shrinkage: WrongRiseringandchilling Ensureproperdirectional
solidificationbymodifying
riseringandchilling.

7 Misruns
andcold
shuts

Improperpouring
temperature,
Wrongdesignofgating
system.

Adjust proper pouring
temperature, Modify
design, Modify gating
system.

8 Inclusions Wrongdesignofgating
system,
Impropersand,loose
ramming,inadequateflux.

Improveormodifygating
and pouring, Use a
superior sand, Provide
harder ramming, Use
properflux

9 HotTears ImproperCollapsibilityof
sand,
Avoidhardramming

Improve collapsibility,
Modifydesign,Providesoft
ramming

1

0

Cutsand
Washes

ImproperCollapsibilityof
sand,
Avoidhardramming

Improve collapsibility,
Modify design, Provided
softramming

1

1

Metal
Penetration

Coarsegrainofsand,Loose
ramming,lowstrengthof
sand,improperpouring
temperature.

Usesandhavingfinergrain
size,Provideharder
ramming,Increasethe
strengthofsand,Adjust
theproperpouring
temperature

1

2

Fusion Improperrefractoriness,high
pouringtemperature,coarser
grainoffacingsand

Modifyrefractoriness,Use
lowerpouringtemperature,
Improve qualityoffacing
sand

1

3

ShotMetal Lowpouringtemp.,improper
gatingsystem,moresulphur
contentinmoltenmetal.

Use higher pouring
temperature, Reduce
sulphur content, Modify
gatingsystem

1

4

Shard
Spots

.

Incorrectmetalcomposition,
WrongCastingdesign

Suitable change in the
metalcomposition,Modify
thecastingdesign

1

5

Runouts Defectivemoldingboxes,
wrongtechniquesused

Improve moulding
technique, Change the
defectivemouldingboxes.

1 Crushes Damagedcoreboxes,core Repairs or replace core
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6 printsandcores boxes
Repairs or replace core
prints,Proper setting of
cores.

(c) Statedifferenttypesofchips.Explainanyonewithsketch. 04
Ans. (Typesofchips–01mark,chipssketch–1½marks,explanation-1½mark)

1.Thecontinuousorribbontype
2.Thecontinuouswithbuilt-upedge.
3.Thediscontinuousorsegmentalform.

Continuouschips
Machiningofductilematerialsproducethesetypesofchips.Continuousfragments
areproducedbecauseofhighductilityofmaterial.Chipsaredifficulttohandle.

Continuouschipswithbuilt-upedge(BUE)
Whenmachiningductilematerial,conditionsofhighlocaltemperatureandextreme
pressureinthecuttingzoneandalsohighfrictioninthetool-chipinterface,may
causetheworkmaterialtoadhereorweldtothecuttingedgeofthetoolforming
BUE.BUEchangesitssizeduringcuttingoperation.Itprotectsthecuttingedgebutit
changesthegeometryofthetool.

Discontinuousorsegmentalchips
Machiningofbrittlematerialslikecastironproducethesetypesofchips.Small
fragmentsareproducedbecauseoflackinductilityofmaterial.Frictionbetween
toolandchipreduces,resultinginbettersurfacefinish.

Fig.Segmentalchips/discontinuouschips

Types
of

chips
01

mark,
&

Any
one

chips
sketch

1½
marks,

&
its

explanation
-1½
mark

(d) DistinguishthefollowingasSinglePointCuttingToolorMulti-PointCuttingTool
(i)BoringTool(ii)TurningTool (iii)GrindingWheel (iv)MillingCutters

04

Ans. (i)BoringTool:SinglePointCuttingTool
(ii)TurningTool :SinglePointCuttingTool
(iii)GrindingWheel:MultiPointCuttingTool
(iv)MillingCutters :MultiPointCuttingTool

01
Mark
Each
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(e) Listanyfourcuttingfluids.Stateanyfourpropertiesofcuttingfluids. 04
Ans. (AnyFour-½markeachandanyfourproperties½Markeach)

TypesofCuttingfluidsusedinmachiningare:-(Anyfour½markeach)
(1)Water
(2)Solubleoils
(3)Straightoils
(4)Chemicalcompounds
(5)Solidlubricants
(6)Chemicaladditiveoil.

PropertiesofCuttingFluid:
1.Highheatabsorption
2.Goodlubricatingqualitiestoproducelowcoefficientoffriction
3.Lowviscositytopermitfreeflowofliquid
4.Non-corrosivetotheworkorthemachine
5.Highflashpointsoastheeliminatethehazardsoffire
6.Odorless,soasnottoproduceanybadsmell
7.Harmlesstotheskinofoperator
8.Transparencysothatthecuttingactionofthetoolmaybeobserved

Any
Four

Names
½

markeach
and
any
four

properties
½

Mark
each

(f) Whycementedcarbideisconsideredasanusefultoolmaterial? 04
Ans. (Anyfourreasons01Markeach)

Cementedcarbideisconsideredasanusefultoolmaterialbecause
(1)ItsHothardnessishighi.e.itremainharderthantheworkmaterialat

elevatedoperatingtemperatures.
(2)ItsWearresistanceismorei.e.Itcanwithstandexcessiveweareventhough

therelativehardnessofthetool-workmaterialschanges.
(3)ItsToughnessissufficienti.e.itcanwithstandshocksandvibrationsand

preventbreakage.
(4)ItsCostislowanditiseasyforfabrication

Any
four

reasons
01

Mark
each

5 AttemptanyFOURofthefollowing 16
(a) DifferentiatebetweenOrthogonalCuttingandObliqueCutting. 04
Ans. (AnyFourPoints01Markeach)

OrthogonalCutting ObliqueCutting

The cutting edge of the tool is

perpendicularto thecutting velocity

factor

The cutting edge is inclined atan

angle‘i’

withthenormaltothecuttingvelocity

factor

Thecuttingedgeclearsthewidthof

theworkpieceoneitherends.

Thecuttingedgemaynotclearthe

widthoftheworkpieceoneitherends.

Thechipflowsoverthetoolface. Thechipflowsonthetoolface.

Onlytwocomponentsofthecutting

forcesareactingonthetool.

Onlythreecomponentsofthecutting

forcesareactingonthetool.

Any
Four

Points
01

Mark
Each
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Toolisperfectlysharp Toolisnotperfectlysharp

Toolcontactsthechiponrakeface

only.

Thetoolmaynotgenerateasurface

paralleltoworkface.

Themaximum chipthicknessoccurs

atthemiddle.

Themaximum chipthicknessmaynot

occuratthemiddle.

Onlyonecuttingedgeinaction Morethanonecuttingedgesarein

action

(b) Drawaneatsketchoflathemachineandnameitsparts. 04
Ans. (Sketch02MarksandLabels02Marks)

Fig.LatheMachine

Sketch
02

Marks
and

Labels
02

Marks

(c) Describetheworkingprincipleoflathemachine.Writemainparameterforlathe
machinespecification.

04

Ans. (WorkingPrinciple01MarkAndanythreespecificationparameters01Markeach)
WorkingPrinciple:
Thelatheisamachinetoolwhichholdstheworkpiecebetweentworigidand
strongsupportscalledcentersorinachuckorfaceplatewhichrevolves....It
carriestheheadstockandtailstockforsupportingtheworkpieceandprovidesa
baseforthemovementofcarriageassemblywhichcarriesthetool.

Lathespecification:-(3mark)
1.Theheightofthecentersmeasuredfrom thelathebed.
2.Theswingdiameteroverbed.Thisisthelargestdiameterofworkthatwill
revolvewithouttouchingthebedandistwicetheheightofthecentremeasured
from thebedofthelathe.

Working
Principle

01
Mark
And
Any
three

specificatio
n

parameters
01

Mark
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3.Thelengthbetweencenters.Thisisthemaximum lengthofworkthatcanbe
mountedbetweenthelathecenters.
4.Theswingdiameterovercarriage.Thisisthelargestdiameterofworkthatwill
revolveoverthelathesaddle,andisalwayslessthantheswingdiameterover
bed.
5.Themaximum bardiameter.Thisisthemaximum diameterofbarstockthat
willpassthroughholeoftheheadstockspindle.
6.Thelengthofbed.Thisindicatestheapproximatefloorspaceoccupiedbythe
lathe

OR

Each

(d) Enlistanyfouraccessoriesoflathe.Explainanyonewithsketch. 04
Ans. (Listinganyfouraccessories2mark(½markeach)andExplanationandsketch

ofanyone01markeach)
Accessoriesoflathe:
1.Centre2.Chuck3.Faceplate4.Angleplate5.Mandrel6.Rests7.Carriers8.
Catchplates9.Collets
1.Centre:
a.Therearetwotypesofcentrei.e.,livecentreanddeadcentre.
b.Acentrewhichfitsintotheheadstockspindleandrevolveswiththeworkis
calledlivecentre.
c.Thecentrewhichisusedinatailstockspindleanddoesnotrevolveiscalled
deadcentre.

(a)StandardCentre (b)HalfCentre

2.Chucks:
a.Itisanimportantdeviceusedforholdingandrotatingtheworkpieceinlathes.
b.Theworkpieceswhicharetooshorttobeheldbetweencentreareclampedin
achuck.
c.Itisattachedtothelathespindlebymeansoftwoboltswiththebackplate
screwedontothespindlenose.
d.Therearemanytypesofthechuck,butthefollowingtwoarecommonlyused.
i)ThreeJawUniversalChuck:Thethreejawuniversalchuck,asshowninFig.(a)

isalsocalledself-centeringchuckorscrollchuck.Thuschuckisusedforholding

roundandhexagonalwork.

Listing
Any
Four

accessorie
s02mark
(½mark

each)
and

Explanation
and

sketch
of

any
one
01

mark
each
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ii)FourJawIndependentChuck:1.Thefourjawindependentchuck,asshownin
Fig.(b)hasfourreversiblejaws,eachofwhichmaybeindependentlyadjustedto
accommodatetheworkitsupports.2.Thistypeofchuckcanholdsquare,round
andirregularshapeofworkineitheraconcentricoreccentricposition.Theother
typesofthechucksareiii)combinationchucks,iv)magneticchuck,v)collect
chuck,vi)drillchuck,andvii)airorhydraulicchuck

(a)ThreeJawChuck(b)FourJawChuck

3.LatheDogorCarrier:
a.Theworkplacedonamandrelorheldbetweencentresisrotatedpositivelyby
clampingthedogorcarriertotheendofthework.
b.Thisisengagedwithapinattachedtothedriveplateorfaceplate.
c.ThelathedogorcarriermaybeofstraighttypeorbenttypeasshowninFig.
(a)and(b)respectively.

4.DrivePlate:
a.Thedriveplate,asshowninFig.isacircularplatewhichisboredoutand
threadedsothatitcanbeattachedtothespindlenose.
b.Italsocarriesaholeforthepinwhichisusedonlywhentheworkisheldina
lathedoghavingstraighttail.Whenbent-taildogisused,thispinistakenoutand
thebentportionofthetailisinsertedintothehole

Figure:DrivePlate
5.FacePlate:

a)Thefaceplate,asshowninFig.issimilartodriveplateexceptthatitislarger
indiameter.
b)ItcontainsmoreopenslotsorT-slotssothatboltsmaybeusedtoclampthe
workpiecetothefaceoftheplate.
c)Thefaceplateisusedforholdingworkpieceswhichcan’tbeconvenientlyheld

inachuck.
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Figure:FacePlate

6.AnglePlate:
a.Anangleplateissimplyacastironplatewithtofacesplanedatrightanglesto
eachotherandhavingslotsinvariouspositionsfortheclampingbolts.
b.It.isalwaysusedwiththefaceplateforholdingsuchpartswhichcannotbe
clampedagainsttheverticalsurfaceofthefaceplate.
7.Mandrels:
a.Thelathemandrelisacylindricalbarwithcentreholeateachend.Itisusedto
holdhollowworkpiecestomachinetheirexternalsurface.
b.Theworkrevolveswiththemandrelwhichismountedbetweenthecentresof
thelathe.Thevarioustypesofmandrelsusedfordifferentclassesofworkare
showninFig.

(1)CollarMandrel (2)PlainMandrel (3)StepMandrel
(e) Stateanyfouroperationsperformedonlathemachine.Explainanyone. 04
Ans. (Nameofanyfouroperations02Marks(1/2each)andSketchandexplanationof

anyone02Marks)
Operationsperformedonlathemachine
1.Facing,
2.Plainturning,
3.Stepturning,
4.Taperturning,
5.Drilling,
6.Reaming,
7.Boring,
8.Undercutting,
9.Threading,
10.Knurling.

1)Facing
Thisoperationisalmostessentialforallworks.Inthisoperation,asshowninFig.
theworkpieceisheldinthechuckandthefacingtoolisfedfrom thecentreofthe
workpiecetowardstheoutersurfaceorfrom theoutersurfacetothecentre,with
thehelpofacross-slide.
2)Plainturning
Itisanoperationofremovingexcessamountofmaterialfrom thesurfaceofthe
cylindricalworkpiece.Inthisoperation,asshowninFig.theworkisheldeitherin
(liechuckorbetweencentresandthelongitudinalfeedisgiventothetooleither
byhandorpower.
3)Stepturning

Name
of

any
four

operations
02

Marks
(1/2each)

and
Sketchand
explanation

of
any
one
02

Marks
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Itisan operation ofproducing variousstepsofdifferentdiametersin the
workpiece,asshowninFig.Thisoperationiscarriedoutinthesimilarwayas
plainturning.

Fig.FacingFig.PlainTurningFig.StepTurning
4)Taperturning
Itisanoperationofproducinganexternalconicalsurfaceonaworkpiece.A
smalltapermaybeproducedwiththehelpofaformingtoolorchamferingtool,
butthelargertapersareproducedbyswivelingthecompoundrest,asshownin
Fig.attherequired angleorbyoffsetting thetailstockorbytaperturning
attachment.

Fig.TaperTurning
5)Drilling
Itisanoperationofmakingaholeinaworkpiecewiththehelpofadrill.Inthis
operation,asshowninFig.theworkpieceisheldinachuckandthedrillisheldin
thetailstock.Thedrillisfedmanually,intotherotatingworkpiece,byrotatingthe
tailstockhandwheel.
6)Reaming
Itisanoperationoffinishingthepreviouslydrilledhole.Inthisoperation,as
showninFig.areamerisheldinthetailstockanditisfedintotheholeinthe
similarwayasfordrilling.

Fig.Drilling Fig.Reaming

7)Boring
Itisanoperationofenlargingofaholealreadymadeinaworkpiece.Inthis
operation,asshowninFig.boringtoolorabitmountedonarigidbarisheldin
thetoolpostandfedintotheworkbyhandorpowerinthesimilarwayasfor
turning.
8)UndercuttingorGrooving
Itisanoperationofreducingthediameterofaworkpieceoveraverynarrow
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surface.Inthisoperation,asshowninFig.atoolofappropriateshapeisfedinto
therevolvingworkuptothedesireddepthatrightanglestothecentrelineofthe
workpiece

Fig.Boring Fig.UnderCuttingorGrooving
9)Threading
Itisanoperationofcuttinghelicalgroovesontheexternalcylindricalsurfaceof
workpiece.Inthisoperation,asshowninFig.theworkisheldinachuckor
betweencentersandthethreadingisfedlongitudinallytotherevolvingwork.The
longitudinalfeedisequaltothepitchofthethreadbecut.
10)Knurling
Itisanoperationofprovidingknurledsurfaceontheworkpiece.Inthisoperation,as

showninFig.aknurledtoolismovedlongitudinallytoarevolvingworkpiecesurface.
Theprojectionsontheknurledtoolreproducedepressionsontheworksurface.

Fig.Threading Fig.Knurling

(f) Drawaneatlabelledsketchofbenchdrillingmachine. 04
Ans. (Sketch03Marksandlabelling01Mark)

Fig.BenchDrillingMachine

Sketch
03

Marks
and

labelling
01

Mark

6 AttemptanyFOURofthefollowing 16
(a) Listanyfouroperationsperformedondrillingmachine.Explainanyone. 04
Ans. (Nameofanyfouroperations02Marksandsketch01Markandexplanationofany Name



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)
__________________________________________________________________________________________________

Page25/25

oneoperation01Mark)
Operationsperformedondrillingmachine:(Any04-½markeach)
1.Drilling
2.Tapping
3.Countersinking
4.Counterboring
5.Spotfacing
6.Boring
7.Reaming
1.Drilling
Itisanoperationofproducingacircularholeinaworkpiecebyforcingarotatingdrill
againstit.

Fig.Drilling
2.Tapping:

Theoperationofproducinginternalthreadinapredrilledholeusingthetool
calledtapisknownastapping.DrillSizeforMetricThread=ODofTap–Pitchof
Threads.

Fig.Tapping
3.CounterSinking:

ItistheoperationofenlargingtheendofaPredrilledholecylindrically,fortherecess
foracounter-sunkrivet.

Fig.CounterSinking
4.Counterboring:

Thetoolusedisknownascounter-bore.Theenlargedholeformsasquareshoulder
withtheoriginalholetoaccommodatetheheadsofbolts,studsandpins.

of
any
four

operations
02

Marks
and

sketch
01

Mark
and

explanation
of

any
one

operation
01

Mark
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Fig.CounterBoring
5.SpotFacing:

Theoperationofproducingaflatsurfacearoundthepredrilledholeforproper
restingofwasherorbolthead.

Fig.SpotFacing
6.Boring:

Theoperationofenlargingthediameterofpredrilledorcoredholeusingboringtool
iscallboring

Fig.Boring
7.Reaming:

Itisaccuratewayofsizingandfinishingofapredrilledholeusingtoolknownas
reamer

.
Fig.Reaming

(b) Writetheclassificationofdrillingmachine. 04
Ans. (NameofanyeightDrillingMachines½Markeach)

Classificationofdrillingmachine(anyfour)
1.Portabledrillingmachine
2.Benchdrillingmachine
3.Sensitivedrillingmachine

Name
of
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4.Uprightorcolumndrillingmachine
5.Radialdrillingmachine
6.Gangdrillingmachine
7.Multi-spindledrillingmachine
8.Verticaldrillingmachine
9.Automaticdrillingmachine
10.Deepholedrillingmac

any
eightDrilling

Machines
½

Mark
each

(c) Drawaneatsketchofcolumnandkneetypemillingmachine.Explainfunctionof
anytwoparts.

04

Ans. (Aneatlabelledsketch02Marksandfunctionofanytwoparts01Markeach)

Figure:ColumnandKneeTypeMillingMachine

1)Base:Tosupportallthepartsofmillingmachine.

2)Column:TosupportSpindleanddrivemechanism.

3)Knee:Canbemovedverticallyupanddownoncolumnbyusingelevating

screw

4)Over-Arm:Tosupportotherendofthearbor.

5)Saddle:Tomovehorizontallytowardsthecolumnandawayfrom column.

6)Table:Tomovetowardstheleftandrightofoperatorandtoclampthework-

piecewithT-slotsonit.

7)Spindle:Toholdrotarymillingcutter.

A
neat

labelled
sketch

02
Marks

and
function

of
any
two

parts
01

Mark
each

(d) Statedifferenttypesofmilling cutters.Draw a sketch ofanyonewith its
application.

04

Ans. (AnyFourTypesofmillingcutters½Markeach,Sketchofanyone01Markand
itsapplication01Mark)

Typeof
cutter

Sketch Applications

PlainMilling
Cutter

Productionof
flatsurfaces
paralleltothe
axisofrotation
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ofspindle

SideMilling
Cutter

Intendedto
removingmetals
from sideofthe
work

Metal
SlittingSaw

Partingoffor
slotting
operations

AngleMilling
Cutter

Thesecuttersare
usedformachine
angles

EndMill

Endmillsare
usedforlight
milling
operations

TSlotMilling
Cutters

Specialform of
endmillsfor
producingTslots

WoodruffKey
SlotMilling

Cutters

Productionof
Woodruffkey
slot

FlyCutters

Usedin
experimental
worksortool
rooms

Formed
Cutters

Usedtogenerate
irregularoutline
ofwork

Any
Four

Types
of

Milling
Cutters

½
Mark
each,

Sketch
of

Any
One
01

Mark
And
its

application
01

Mark



MAHARASHTRASTATEBOARDOFTECHNICALEDUCATION
(Autonomous)

(ISO/IEC-27001-2013Certified)
__________________________________________________________________________________________________

Page29/29

TapAnd
Reamer
Cutters

Intendedfor
producing
groovesorflutes
intapsor
reamers

FaceMilling
Cutter

UsedforSurface
MillingofWork.

(e) Explainwithneatsketch,theworkingprincipleofmillingmachine. 04
Ans. (WorkingPrinciple02MarksandNeatlabelledsketch02Marks)

WorkingPrincipleOfMillingMachine:-
Inthisworkisrigidlyclampedonthetableofthemachineorbetweencenters,
andrevolvingmultiteethcuttermountedeitheronspindleoronarbor.Thecutter
revolvesathighspeedandtheworkfedslowlypastthecutter.Theworkcanbe
fedvertical,longitudinalorcrossdirection.Astheworkadvances,thecutter-teeth
removethemetalfrom theworksurfacetoproducedesiredshape.

Fig.WorkingPrincipleofMillingMachine
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(f) Suggestappropriatemillingcuttersforthefollowingoperations:
(i)Tslot (ii)GearTooth (iii)Keyway (iv)RoundingofCorners

04

Ans. (CorrectAns.01MarkEach)
(i)Tslot:EndMillandT-SlotCutter.
(ii)GearTooth:Form MillingCutter.
(iii)Keyway:Staggeredteethsidemillingcutter,Endmillcutter,keywaycutter
(iv)RoundingofCorners:BallNoseorBullNoseEndMills.

Correct
Ans.

01
Mark
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