AE6603-COMPOSITE MATERIALS AND STRUCTURES
2 MARKS WITH ANSWERS
Unit1

1.	What are the major constituentsin composite materials?
Reinforcing phase
Oneinwhichit is embeddediscalled thematrix. Reinforcingphase-Fibres,particlesorflakes. Matrix- Materialsa regenerally continuous.

2.	Define lamina.
Alamina(alsocalled aplyorlayer)isasingleflatlayerofunidirectionalfibersor wovenfibersarrangedisamatrix.

3.	Define laminate.
Alaminateisastackofpliesofcomposites.Eachlayercanbelaidatvarious orientationsand canbedifferentmaterialsystems.

4.	Define Hooke’slaw.
Withinelasticstressisproportionaltostrain.(e.g)Springbalance.
5.   What are advanced composites?
Advancedcompositesarecompositematerialswhicharetraditionallyused in theaerospace industries. These compositeshave high performancereinforcements ofa thin dia. in amatrix material such as epoxy andaiuminium.
7.	List down the reinforcement materials and resins used in composite materials.
Reinforcementmaterials
Graphite,Glass,Aramid,Kevlar49,Boron
Resins
Epoxy,aluminium,Polyamide,Nylon,Polyesters,Vinylesters,Phenolics, Polymides,Polybenzimidazoles,Polyphenylquinoxaline.

8.	Why are fiber reinforcement so far thin diameter?
(i)Asthefibersbecomesmallerindiameter,itreducesthechancesofan
inherentflawinthematerial.
(ii)Fixedfibervolumeinagivenvolumeofcomposite,theareaofthefiber- matrixinterfaceisinverselyproportional tothediameterofthefiber.
(iii)Abilitytobendincreaseswithadecreaseinthefiberdiameterandis measuredasflexibility.

9.	What are the aircraft tstructural components made of composite materials?
Elevatorfacesheets,Horizontalstabilizer,Wingspoilers,ailerons,rudders, elevators,fairingsetc.,
Skinonthehorizontalstabilizerbox,Underwingfairings,fin,rudderand stabilizerskins, skins on vertical fin box, fin leading edge, wing skins, horizontalandverticaltailboxes;wingandtailcontrolsurfacesetc.,Wingskins  andsub structure; forward fuselage; horizontal stabilizer flaps; ailerons.
10.	Explain the difference between isotropic and anisotropic materials.
Anisotropicmaterialsaretheoppositeofisotropicmaterialslikesteeland aluminium. Anisotropic materialshave different properties in different directions.Forexample,theYoung’smodulusofapieceofwoodishigher (different)inthedirectionofthegrainthaninthedirectionperpendiculartothegrain.Incomparison,apieceofsteelhasthesameyoung’smodulusinalldirections.

11.	What are the material constants of anorthotropic materials?
Foranorthotropicmaterial,thenineindependentelasticconstantsareE11,E22,E33,G12,G13,G23,ν12,ν13,ν22.
Uni-directionally orientedfiber composites are a special class of
orthotropicmaterials.Ifthefibersareinthe1-2plane,elasticpropertiesareequalinthe2-3directionssothatE22=E33,ν12=ν13andG12=G13.FurthermoreG23canbeexpressedintermsofE22andν12.Thusthenumberof independentelasticconstantsforaunidirectionallyorientedfibercompositereducesto5.Suchcomposites areoftencalledtransverselyisotropic.

12.	What are the properties of matrices? Write down its usage.
Properties
Lowviscosity.
Highmeltingpoint.
Lowcuringtemperature.Usage:

Totransfer stressesbetweenthefibers.
Toprovideabarrieragainstanadverseenvironment.
Toprotectthesurfaceofthefibers frommechanicalabrasion.
13.	Define (a)Orthotropicmaterial(b)isotropicmaterialandgivethenumberofelastic constantsinmacromechanics.
Ifamaterialhasthreemutuallyperpendicularplanesofmaterialsymmetryitis  called orthotropicmaterial. Three mutuallyperpendicular planes of material symmetryalsoimplythattherearethreemutuallyperpendicularplanes ofmaterialsymmetry. Note thereare nine independent elasticconstants
If all planes in an orthotropic body are identical, it is an isotropic material. This also implies that there are infinite principal directions. Note that there are two independent constants.


14.	What Is meant by orthogonally  isotropic material? Give an example.
TheQ16 qndQ26termsarenon-zerowhenhasanyvalueotherthan0ºor
90º.Thisindicatestheanisotropicbehaviourofanorthotropiclaminawhen
its fibers are not oriented along or perpendicular to the reference load direction.ThetermsQ16andQ26arethatcauseanorthotropiclaminatobehave likeananisotropiclaminainalaminate,when isneither0ºnor
90º.(Better30ºand60º).

15.	Define composite materials.
Acompositeisastructuralmaterialwhichconsistsofcombiningtwoor moreconstituents.Theconstituentsarecombinedatamacroscopicleveland arenotsolubleineachother.Oneconstituentiscalledthereinforcingphaseandtheoneinwhichitisembeddediscalledthematrix.
16.	What is anisotropic body?
Aisotropicmaterialhaspropertiesthatarethesameinalldirections.ForexampletheYoung’smodulusofsteelisthesameinalldirections.

17.	Write four applications of composite materials?
Aircraft.Space,automotive,sportinggoods and marineengineering.

18.	Distinguish between long fiber sand short fibers.
Longfibers:Easytoorient&process.Impactresistance,lowshrinkage, improvedsurfacefinishanddimensionalstability.
Shortfibers:Lowcost,Easytoworkwithmatrix.Shortfibershavefewflawsandthereforehavehigherstrength.

19.	What is a particulate composite?
Itconsistsofparticlesimmersedinmatricessuchasalloysandceramics. They areusuallyisotropicsincetheparticlesareaddedrandomly.

20.	What is ananisotropic material?
Atapoint inanisotropicmaterial,materialpropertiesaredifferentinall directions. Thematerial whichhas21independentelasticconstants atapoint iscalledananisotropicmaterial.
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Unit2

1.	What are the assumptions made in the strength of materials approach model?
       (i)Thebondbetween fibersandmatrixisperfect.
(ii)Theelasticmoduli,diametersandspacebetweenfibers areuniform.
(iii)Thefibersarecontinuous andparallel.
                   (iv)ThefibersandmatrixfollowHooke’slaw.(linearly elastic)
(v)Thefiberspossessuniformstrength.
(vi)Thecompositeisfreeofvoids.

2.	Find the in-plane shear modulus ofaglass/epoxylaminawitha70%fibervolumefraction.Gf = 35.42GPa;Gm= 1.308GPa.

1
G12

=  0.7
35.42

+ 0.3
1.308

G12= 4.014GPa

3.	Define micro mechanics.
Micromechanicsisthestudyofcompositematerialbehaviourwhereinthe interactionoftheconstituentmaterialsisexaminedonamicroscopicscaleto determinetheir effecton thepropertiesofthecompositematerial.

4.	Find the transverse Young’s modulus of a glass/epoxy lamina with a 70%fiber volume fraction. Ef= 85GPa; Em=3.4GPa.

1 =Vf
E2	Ef

+Vm
Em

=0.7+0.3
85	3.4
E2     =10.37GPa.

5.	Distinguish between natural axis and arbitrary axis.
Theaxisparalleltothenominalaxis,itiscallednaturalaxisorrighthandco- ordinatesystem.
Theaxisissomeincliningofplaneiscalledarbitraryplane.

6.	What is macromechanics?
Themacromechanicalanalysisofalaminaisbasedonaveragepropertiesand byconsideringthelaminatobehomogeneous.Methodstofindtheseaveragepropertiesbasedontheindividualmechanicalpropertiesofthefiberandthematrix.

7.	Define material axes or local axes.
Theaxesinthe1-2co-ordinatesystemarecalledthelocalaxesorthematerialaxes.The direction  1 is parallel to the fibers and the direction 2 isperpendiculartothefibers.Direction1isalsocalledthelongitudinaldirection(L)andthedirection2 iscalledthetransversedirection(T).Theaxesinthex-yco-ordinatesystemarecalledtheglobalaxesor theoffaxes.








8.	What is density of composites?
Themassofcomposite(Wc)isthesumofthemassofthefibers(Wf)andthemassofthematrix(Wm)is
Wc=Wf+Wm
Thedensityofthecompositeintermsofmassfraction

1 =Wf
ρc	ρf

+Wm
ρm


9.	What is elasticity approach?
Elasticityaccountsforequilibriumofforces,compatibilityandHooke’slaw relationshipsinthreedimensions,whereasthestrengthofmaterialsapproach may notsatisfy compatibility and not account for Hooke’s law in threedimensions.

10.	What is major poisson’s ratio?
Themajorpoisson’sratioisdefinedasthenegativeoftheratioofthenormalstraininthe transverse direction to the normal strain in the longitudinaldirection,when anormalloadisappliedinthelongitudinaldirection.

11.	Write the general characteristics of composite materials.
Lowspecificgravity.
Highstrengthweightratio.High modulus-weightratio.

12.	What is meant by “stiffness”.
Ameasureofmodulus
Therelationshipofloadanddeformation
Theratiobetweentheappliedstressandresultingstrain.

13.	Write shortnotes on Resilience.
Apropertyofamaterial,whichisabletodoworkagainstrestraining,forcesduringreturnfromadeformedcondition.

14.	What are the assumptions made in micromechanics?
Micromechanics–Thestudyofcompositematerialbehaviourwhereinthe interaction oftheconstituent materials isexaminedindetail aspartofthe definitionofthebehaviouroftheheterogeneouscompositematerial.
Thetwobasicapproachestothemicromechanicsofcompositematerialsare
(i)	Mechanicsofmaterials
(ii)	Elasticity
Themechanicsofmaterials(orstrengthofmaterialsorresistanceofmaterials) approachembodiestheusualconceptofvastlysimplifyingassumptionsregardingthehypothesizedbehaviourof themechanicalsystem.The elasticityapproach actuallyisat leastthreeapproaches(i)boundingprinciples(ii)exactsolutionsand(iii)approximate solutions.Allapproachesare characterizedbymorerigoroussatisfactionofphysical laws(equilibrium,deformationcontinuityandcompatibilityandstress-strainrelations)thaninmechanicsofmaterials.
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15.	What is fiber reinforce dplastic(FRP)?
Ageneraltermforacompositethatisreinforcedwithcloth,mat,strandsoranyother fiberform.

16.	Define the term:constituent.
Ingeneral,anelementofalargergrouping.Inadvancedcomposites,the principalconstituentsarethefibersandthematrix.

17.	What is a homogeneous body?
Ahomogeneousbodyhaspropertiesthatarethesameatallpointsinthebody.Asteelrodisan exampleofahomogeneousbody.However,ifoneheatsthisrodatoneend,thetemperatureatvariouspointsontherodwouldbedifferent.Sinceyoung’smodulusofsteelvarieswithtemperature,wenolongerhaveahomogeneousbody.

18.	What is anonhomogeneous body?
	Anon-homogeneous orinhomogeneousbodyhasmaterialpropertieswhichareafunctionofthepositiononthebody
Unit3


1. Distinguish between symmetri ccrossply laminate and symmetric angleply laminate.

Symmetriccross plylaminates
Oddno.ofplies
[0/90/0/90/0]
Symmetricangleplylaminates
+    and–    directions
Oddno.ofplies
[-40/40/-40/40/-40]
3.	What are the merits and demerits of Tsai-hill failure theory?
Thevariationofstrengthwithangleoflaminaorientationissmoothratherthanhaving cuspsthatarenotseenin experimentalresults.
Thestrengthcontinuouslydecreasesas    growsfrom0ºratherthantherisein
uni-axialstrengththatischaracteristicofboththemaximumstressandthemax.straincriteria.
Theagreementbetweenthecriterionandexperimentisevenbetterthanthatatfirst glance.Themaximumstressandstraincriteriaareincorrectby100%at
30º.
ConsiderableinteractionexistsbetweenthefailurestrengthsX,Y,SintheTsai- hillcriterionbutnoneexistsinthepreviouscriteriawhereaxial,transverseandshearfailuresarepresumedtooccurindependently
4.	Give examples of antisymmetric angleply and symmetric crossply laminates.
Anti-symmetricangleply
[-40/40/-40/40]
Symmetriccrossplylaminate
[90/0/90/0/90]
5.	Define crossply laminate and angleply laminate.
Crossplylaminates
Alaminateiscalledacrossplylaminate(alsocalledlaminateswithspeciallyorthotropiclayers)ifonly0ºand90ºplieswereusedtomakealaminate.Anexampleofa crossplylaminateisa(0/90/90/0/90]laminate.
Angleplylaminates
Alaminateiscalledanangleplylaminateifithaspliesofsamematerialand thickness,andonlyorientedat+   and–    direction.Anexampleofanangleplylaminate is [-40/40/-40/40].

6.	What are the assumptions made in classical small deformation theory for a  laminate?
(i)Eachlaminaisorthotropic. (ii)Eachlaminaishomogeneous.
(iii)Alinestraightandperpendiculartothe middlesurfaceremainsstraightand perpendicular tothemiddlesurfaceduringdeformation(γxz= γxz=0)
(iv)Astraightlineinthez-directionremainsofconstantlength(εz =0).
(v)Thelaminateisthinandisloadedonlyinitsplane.(planestress)(σz=τxz=
τxz=0)
(vi)Displacementsare continuousandsmallthroughoutthelaminate.
(│u│,│v│,│w│<<laminatethickness).(vii)Eachlaminaiselastic.
(viii)Noslipoccursbetweenthelamina interfaces.

7.	Define interlaminar stresses with causes.
Inclassical laminationtheorynoaccountistakenofstressessuchasσzx,τzxandτzywhichareshownonanelementofanangle-plylaminateloadedwithNx.Thesestressesarecalledinterlaminarstressesandexistonsurfacesbetween adjacentlayersalthoughtheyexistwithinthelayersbutareusuallylargestatthelayerinterfaces.
Accordingly,classicallaminationtheorydoesnotincludesomeofthestressesthat actuallycausefailureofa compositelaminate.

8.	Define: Laminate code.
Alaminateismadeofagroupofasinglelayersbondedtoeachother.Eachlayercanbeidentifiedbyitslocationinthelaminate,itsmaterialanditsangle oforientationwithareferenceaxis.Eachlaminaisrepresentedbytheangleof plyandseparatedfromotherpliesbyaslashsign.Thefirstplyisthetopplyofthelaminate.Specialnotationsareusedforsymmetriclaminates,laminateswithadjacentlaminaofsameorientationorof  opposite anglesandhybridlaminates.

9.	Define: Quasi-isotropic laminate.
Alaminateapproximatingisotropybyorientationofpliesinseveralormore directions.

10.	What is interlaminar shear?
A shearing forcetendingtoproduceadisplacementbetweentwolaminaealong theplaneoftheir interface.
11.	Define the term: Balanced laminate.
Alaminateinwhichallthepliesareatanglesotherthan0ºand90ºandoccurin±pairs.Thepliesaresymmetricalabout thecentreline.







Unit4

1.List down the materials used for sandwich construction.
Face material Core materialWoodFoamPolyvinylchloridefoam(PVC) Poystyrenefoams
Polyurethanefoams
Polymethylmethacrylamidefoams
Styreneacrylonitrile(SAN)co-polymerfoams

2.List down the advantages using a sandwich construction.
Stiffnesstoweightratioishigh. Strengthtoweightratioishigh.
Honeycomb  sandwich  panels  are  also usedfor  energy  absorption,  air directionanlisation,acousticaland thermalversatility,radiofrequencyshieldingetc.,
Honeycombisalsoused forstraighteninganddirectingairflow.

3.What are the three elements in a structural sandwich?
Apairofthinandstrong facing.
Athickandlightweightcoretoseparatethefacingsandcarryloadsfromonefacingstotheotherand
Anattachmentwhichiscapableoftransmittingshear andaxialloadstoand fromthecore.

4.List down the modes of failure in a sandwich structure.
Facingfailure
Flexurecrushingofcore Localcrushingofcore General buckling
Shearcrimping
Facewrinkling
Intra-cellbuckling(dimpling)

5.What are the different failure modes of sandwich construction?
Facing failureTransverseshearfailureFlexurecrushingofcoreLocalcrushingofcoreGeneral bucklingShearcrimpingFacewrinklingIntra-cellbuckling(dimpling)

6.What is meant by sandwich construction?
Tworelativelythin,parallelsheetsofstructuralmaterialbondedtoand separatedbyarelativelythick,lightweightcore.
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7.Define: Shear crimping.
Thecolumnbucklingcausedbythecorehaving toolowashearmodulus.

8.Distinguish between face dimpling and facewrinkling.

	Facedimpling
	Facewrinkling

	Thecompressivebucklingofthe
facinginbetweenthehoneycomb wallscausedbythinfacingsorlargecellcore.
	Thelocalcompressiveinstabilityof
facing;similartoplatebucklingonan elasticfoundation.


9.What is splicing?
Whenlargecorepiecesorcomplexshapesaredesired,smallpiecescanbespliced together withcoresplicingadhesives.

10.What is bonding pressure?
Adhesivessuchasthephenolicsandsomeothersactuallyrequiremorethan atmosphericpressureinordertopreventexcessiveporosity.Mostofthecorematerialsalonecannotwithstandcompressivebondingloadsexceedingafew atmospheresandconsequentlyarenotfittobeusedwithanyadhesivesystemrequiring higherbondingpressures.

11.What is fillet forming?
Inordertoachieveagoodattachmenttoanopencellcore,theadhesivemust haveauniquecombinationofsurfacetension,surfacewettingandcontrolled flowduringearlystagesofcure.Controlledflowpreventstheadhesivefrom flowingdownthecellwallandleavingalowstrengthtopskinattachmentand anoverweightbottomskinattachment.

12.What is adaptability?
Incaseofcontouredparts,theadhesivemustalsobeagoodgap-fillerwithout appreciablestrengthpenalty,sincetolerancecontrolofdetailsismuchmoredifficulttoachieveoncontouredpartsthanonflatpanels.

13.What is meantby flexure modulus.
Theratio,withintheelasticlimit,oftheappliedstressonatest specimen inflexuretothecorrespondingstrainintheoutermostfibersofthespecimen.

14.What are the aspects must be considered in designing sandwich structures?
(a)The sandwichisa compositestructure.
(b)Thematerialusedmaybeanisotropic
(c)Thecorehassufficientshearmodulus.

15.What is the purpose of the attachment of core with facings?
(a)Actassingleunitunderdeflection.
(b)Preventseparation andrelativemotionbetweenthecomponents
(c)Havesufficientstrengthtoforce failure ineitherthecoreorthe facingsatonlytheultimateload.
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16.Write short notes on: Polyvinylchloride
Closed-cellpolyvinylchloride(PVC)foams areoneofthemostcommonlyused corematerials fortheconstructionofhighPerformancesandwichstructures.Although,theyareachemicalhybridofPVCandpolyurethane,theytendtobereferredtosimplyas‘PVCfoams’.

17.What is the needs of design guidelines in sandwich construction?
Requirementsofthickfacingstowithstandthetensile,compressiveandshearstressesinducedbythedesignloads.Adequatestrengthofthecoretowithstandshearstressesinducedbythedesignloads.Adequatecompressivestrengthofthecoretoresistcrushingbydesignloads actingnormaltothepanelfacingsorbycompressivestressesinducedthroughflexure.
Requirementsofthickcorehavingsufficientshearmodulustopreventoverallbuckling ofthesandwichunderload.

18.What is the property of toughness?
Intheareaofsandwichcore-to–facingbonds,toughnessreferstotheresistance shownbytheadhesivetowardsloads,whichacttoseparatethefacingsfrom coreundereitherstaticordynamicconditions.Greatertoughnessinthebondlineusuallyequatestogreaterdurabilityandthustolongerservicelife.

19.Define: Foam.
The use  of foam as a  structural core  continues to be extensive. Recent developmentsinthetechnologyoffoaminjectionhaveincreasedtheuseof these materials.Themostnovelofthesemethodsistheuseofacold-cavitydie,inwhichthefoamisinjectionmoldedinasingleproductionstep.Thisisoneofthecorematerials.

20.What are the types of honeycomb?
Paperhoneycomb
Aluminiumhoneycomb
Glassfibrereinforcedplastichoneycomb
Aramidpaperhoneycomb Carbonfibrehoneycomb Kevlarhoneycomb
Kevlarpaperhoneycomb
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Unit5

1.Explain the difference between fiber sandwhiskers.
Fiber
Afiber is characterisedgeometrically not only by its very high length to diameter ratiobutbyitsnearcrystalsizeddiameter.
Whiskers
Awhiskerhasessentiallythesamenear-crystal-sizeddiameterasafiberbutgenerallyisveryshortandstubby,althoughthelength-to-diameterratiocanbe inthehundreds.Thusawhiskerisanevenmoreobviousexampleofthecrystal
–bulk-material-property-differenceparadox.

2.Distinguish between open mould and close mould processes.
Openmouldprocess:Itisdoneinopenstructure.
•Spray layup
•Handlayup
•Filamentwinding
•SMC
•Expansiontoolmoulding
•Contactmoulding
Closedmouldprocesses
Itisdoneinaclosedstructure.
•Compressionmoulding
•Vacuumbag
•Injectionmoulding
•Resintransfer

3.What is meantby sizing of glassfibers?
The filaments  are cooled rapidly  and coated with a sizing such as starch, gelatine, oil etc. to  avoiddamage to the  fibers. The sizingimparts strand integrity,resincompatibility,adhesionproperties,etc.tothefinalproduct.

4.What is vacuum bag moulding?
Aprocessinwhichalay-upiscuredunderpressurebydrawingavacuuminthespacebetweenthelay-upandaflexiblesheetplacedoveritandsealedattheedges.

5.Define: Roving.
Collectionofbundlesofcontinuousfilamentseitherasuntwistedstrandsorastwistedyarns.

6.What is pre-preg?
Itisimpregnatedwithresinandpartlycured.Acombinationofmat,fabricor non-wovenmaterialwithresinadvancedtoB-stage,readyfor curing.

7.What is meant by knitting?
Amethodofconstructingfabricbyinterlockingseriesofloopsofoneormoreyarns.
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8.State the process of injection moulding.
Methodofformingaplastictothedesignedshapebyforcingtheheatsoftenedplasticintoarelativelycoolcavityunderpressure.

9.Give brief notes on: filament winding.
Afabricationprocessinwhichcontinuousfilamentistreatedwithresin andwoundontoaremovablemandrelinapresentpattern.

10.State the definition of fiberglass.
Anindividualfilamentmadebydrawing moltenglass.A continuousfilamentisaglassfiberofgreatofindefinitelength.

11.What is facing failure?
Thesandwichpanelfailurecausedbythe facingfailingincompression,tensionorlocalbuckling.

12.Explain the term:Facing.
Oneofthetwoouterlayers,whichhasbeenbondedtothecoreofasandwich.

13.What is meant by cure?
Tochangethepropertiesofathermosettingresinirreversiblybychemicalreaction,i.e.,condensation,ringclosure,oraddition.Curemaybeaccomplished byadditionofcuring(cross-linking)agents,withorwithoutcatalyst,andwithorwithoutheatandpressure.

14.Define the term:Creep.
Thetimedependentpartofstrain resultingfromanappliedstress.Alsoreferredtoasthechangeindimensionofamaterialunderloadoveraperiodoftime.

15.What is creel?
Aframework arrangedtoholdtows,rovingsoryarnssothatmany endscanbe withdrawnsmoothlyandevenlywithouttangling.

16.What is ‘choppedstrands’?
Shortstrands cutfrom continuousfilamentstrandsofreinforcingfibetr,notheldtogetherbyanymeans.

17.What is the function of caulplate?
Smoothmetalplates,freeofsurfacedefects,samesizeandshapeasthatofa composite lay-up, used immediately in contact with the lay-up during the curing processtotransmitnormalpressureandtoasmoothsurfaceonthefinishedlaminate.

18.What are the characteristics of carbonfiber?
Reinforcingfiberknownfor its lightweight,highstrengthandhighstiffness producedbypyrolysisofan organicprecursor fiberin aninert atmosphereat temperature above1000ºC.Canalsobegraphitisedbyheat-treatingabove
2500ºC.
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19.What is the function of bleedercloth?
Amaterialused toallow theescapeofgases andexcessresinduringcurecycle.Itisremovedaftercompletionofcuring cycle.

20.What are the desired properties of the matrix?
Reducedmoistureabsorption.Lowshrinkage.
Lowcoefficientofthermalexpansion.
Goodflowcharacteristicssothatitpenetratesthefibrebundlescompletelyand eliminatesvoidsduringthecompacting/curingprocess.
Reasonablestrength, modulusandelongation(elongationshouldbe greater
thanfibre).Mustbeelastictotransferloadtofibers.

PartB(16Marks)Questionswithkeys



[bookmark: _GoBack]Unit1
1.	ObtainanexpressionforE1 ,E2,andG12 intermsofmaterialpropertieswith respect to principal material directions using mechanics of materialapproach.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp159-173.

2.(a)	Whatare theadvantagesofcompositematerial?Andexplainits areaof application?
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp28-45.

(b)	Showthereductionofanisotropicmaterialstress-strainequationstothoseofamonoclinicmaterialstress-strainequations.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp75-77.

4.	Explain theHooke.slawfordifferentmaterials?
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp67-69.

5.	Explain monoclinicmaterialwithcomplianceand stiffnessmatrices.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp70-72.

Unit2
1.(a)	Forglassepoxylaminate Ef=85Gpa, Em=3.4GPa, υm=0.3andυf=0.25, find theminorPoisson’sratioυ21andG12forafibervolume fractionof70%.Ans;υ21=0.23;G12=0.03939.



(b)	Whatweightofglassfibersmustbeaddedto1kgofepoxytoproducea compositewithadensity of1700kg/m3,ρf=2500kg/m3 andρm=1200kg/m3.Ans:Weightofglassfibers=1.3007kg.

2.(a)	Describestressstrainrelations foralaminaofarbitraryorientation.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp115-116.
4.	Explain theHooke.slawfordifferentmaterials?
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp67-69.

5.	Explain monoclinicmaterialwithcomplianceand stiffnessmatrices.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp70-72.

Unit2
1.(a)	Forglassepoxylaminate Ef=85Gpa, Em=3.4GPa, υm=0.3andυf=0.25, find theminorPoisson’sratioυ21andG12forafibervolume fractionof70%.Ans;υ21=0.23;G12=0.03939.



(b)	Whatweightofglassfibersmustbeaddedto1kgofepoxytoproducea compositewithadensity of1700kg/m3,ρf=2500kg/m3 andρm=1200kg/m3.Ans:Weightofglassfibers=1.3007kg.

3.	Explaintheelasticityapproachtofindfour elasticmoduli.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawp180-183.

4.	ExplainHooke.slawforatwodimensionalunidirectionallamina?
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp80-82.
Unit3
1.	ExplainTsai-Hillfailuretheoryused for anisotropicmaterials.
Show that for unidirectional lamina the failure theory can be written as

 (
2
) (
2
)σ12 /X2    -σ1σ2 /X2 +σ2

/Y2

+τ1 2

/S2

=1whereσ1,σ2,τ12arethestress

componentswithrespecttoprincipalmaterialdirectionandX,YandZ are
failurestrengthsofthelamina.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp119-122.

4.	Asymmetricangleplylaminatehaethefollowingdata:4Layersofeach
0.5mm thick+45º/-45º/-45º/+45º.El =210GPa,Et =21GPa,υit= 0.3 and
Git=7GPa.Computethein-planestiffnessmatrixofthelaminate.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp237-23.

5.	Derive thegoverning differential equation for a laminated unidirectional anisotropicplate.
Ans:Refer‘Mechanicsofcompositematerials’byRobertM.Jonespp290-
299.

Unit4
1(a)	Whatare thematerialsusedfor sandwichconstruction.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp68-76.

(b)	Writeshortnotesonthefailuremodesofsandwichpanels.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp83.

2.(a)	Explainbasicdesignconceptofsandwichconstruction.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp81-82.
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(b)	Explainthetwomethodsofhoneycombcoremanufacturing.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp77-78.

3.	Explainthecellconfigurationinhoneycombcores?
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp78-79.


4. (a) (b)

Obtainanexpressionfor theflexuralmodulusofa
Sandwichplatewithdifferentfacethickness.
Sandwichplatewithdifferentfacethicknessandmaterial.
Ans:Refer‘Mechanicsofmaterialsapproach’byAutarK.Kawpp84-88.


5.	Explainthehoneycombprocesses.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp81-82.





Unit5
1.(a)	Whatare thefunctionsanddesirablepropertiesofresins?`
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp33-34.

(b)	Writeshortnotesonvacuumbagmouldingandcontinuouspultrusion.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp201-203;215-
217.

2.(a)	Explainwithneatsketchestheproductionofcarbonfibers.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp15-18.

(b)	Whatare thecommercialformsoffibers?
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp9-32.


3.(a) (b)

Explainopenand closedmouldprocesses.
Explainwithneatsketchesonefabricationprocessundereachmethod.Ans:Refer‘Advancedcompositematerials’byLalitGuptapp189-215.


4.	Explainany twomethodsofglassfibermanufacturingwithneatsketch.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp11-14.

5.(a)	Explaintheapplicationsofresins.
Ans: Refer‘Advancedcompositematerials’byLalitGuptapp43-44.

(b)	WriteshortnotesonNettinganalysis.
Ans:Refer‘Mechanicsofcompositematerials’byRobertM.Jonespp253-
254.












