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Par七 1工 Ca比Ⅱ︳a七ion qⅡ estion§ (ㄥ 0〈℅)

1.Mgohasthcsodiumchloridestructure(Γ igurel).TheionicradiusofMgis0.072nmand

theato】｜nicweight is2碎 .3lg/rno1.Theionicradiusofo is0.1猝 0nmandthcatolnicweight

is l石 .0g/mo1.TheAvogadro’ snuInbcr isb.022× 1023.Dete┘“line

(a)thclatticcparamcter.(3° /。)

(b)t比 atomicpacking士 action.(b°/。 )

(c)thetheorcticaldcnsity.(b%)

3.Figure2is thelead一 tin phasediag二Ⅶ ,foralead＿tinalloyofcomposition70wto/° Sn 30
wt°/oPballoy.Deter】

一

nine

(ω themaxirnm solubilityofPbinSn.(3° /。 )

(b)t比 mass士action ofeachphaseatl82° C.(bo/° )

(c)血emass iaction ofeachmicroconStituent缸 182° C;(b°/。 )
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Part2:B︳aⅡk上 l︳ingqⅡ e§tions(60%,eachb比 nk2o/o)

Fill ineachblankwithanappropriateanswer inEnglishorChinese.

1.Atorns thattendtoeasilygiveuptheelcctrons in thcoutermostenergylevelaresaidtobe

elcments

2.Materialswith bondingtcndtohavegoodconductivityandductility.

3.Ⅳ〔atcrialsexhibitingdiㄖ比rentvaluesofapropertyindiffcrcntcrystallographicdirections is

termed

4.Tlleslip planes inΓ CCcrys位llStructureshaveΥ niller indiccsofthefollⅡ          .

5.TheBu吧ersvcctors inBCCcrystal stmctures(latticeparameter=a)ha、 /emiller indicesof

the㏑ rln

b.A

● Na一 ● G｜一

2.Considerasteelthat initiallyhasaunii站 rnlca1．bonconccntration of0.20wt°/oandis tobe

treatedat少 50°C.Iftheconcentration ofcarbonatthe§ urfaceisInaintainedat1.20wt°/o,

andaΠerab.0hoursheat treatrnentacarboncontentOf0.70wt°/° is obtaincdataposition

0.碎 Ⅷ be1owthesurf乩 e.Howlongwi1l it takcto producethis sameconcentration(0.70

、
∼t°/oC)ataposition0.bmmbclowthesur伍 ce?Thedi山以SionCoemcicnthrcarbon in iron

atthis temperatureiS1.b× 10︳
lm2/s;必 Sumethatthcsteel pi㏄ eis semi＿ in∫nite.(l0°/。 )

Ⅲ血駕 =1一θr′ (劦加

1.本試題含計算題 3題 ,合計 40分 ;填 充題 30題 ,每題 2分 ,合計 60分 ;

總分共計 l00分 。

2.不必抄題 ,作答時請將試題題號及答案依照順序寫在答案卷上 。
3.全部答案均須在答案卷之答案欄內作答 ,否 則不子計分 。

注意事項 :

61.9 :97.8

什 +β

注意 :背 面尚有試題

inter§ titial sitehas sixnearest neighbors inacrystal structure.
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isalincarcrystallinedefectassociatedwiththelatticedistortioncreatedWllcn

norInallyparallel plallesarejoinedtogethcr to㏑rmahelicalramp.TheBu吧 erSV㏄tor is

parallelto thedislocation linc.

8.A boulld必 yisaSpccialtypeofgrainboundaryacrosSwhichthercisaspcciⅡc

【nirroflatticesymmctry;that is,atomsOn oneSideoftheboundaryarelocatedinInirror

iInagepositions to thoseoftheatoms on thcother side.

少.Fick’ s丘rst lawexpreSScSthatthe is propo1tionalto theconcentrationgradicnt.

10.          isatiIne一 dependentelasticbehavio比 andit isducto tiInc-dependent

ⅡlicroscopicandatomisticprocesSeSthatareattendantto thede∫ DrInation.

l1．
一

is thcphellomenonbywllichaductileInet&lbecomcsharderandstrongeraSit

is plasticallydc㏑ ll▲▲ed.

12.          is theformation ofanewsetofstrain-freeandequiaxedgrains thathavelow

dislocationdensiticsandarecharacteristicoftheprecold-workcdcondition;norInally,an

annealingheat trea㏑ cnt iSnecessary.

13． Cha印ytest iSuSedtoIneasurethc          ofastandardnotchedspeciIncn inwhicha

weightedpcllduluInhaInmeriSrelcased︳ 士om丘xcdheightandstrikesthcspeciIncn.

is tl1cabilityofamateriⅡ toabsorbc㏄rgyandplasticallyde㏑ rmbe㏑ re

7

l碎

20.ForInost ofgraycast irons,thc exists in thcfom ofΠ 旅es(similar tocorn

且akcs),whicharenormallysurroundcdbyafcrriteor pcarlitematrix.Becauseofthesc

Πakes,a士 racturedSurfacetakes onagrayappearance.

21.The areuSedinaircraΠ turbinecomponents,whichmustwithstandexposure

to sevcrelyoxidi2ingenviro㎜ entsandhightempcra拉reSfor reasonabletirnepcriods.

ThescmaterialSareclassi丘edaccordingto thepredominallt metal(S)in theal1oy,ofwhich

tllcrearethrecgroups:iron-nickel,nickel,andcobalt.

22.          isaheat treatrnentforferrousalloys,austenitizingabovetheuppercritical

temperature,thencoolinginair.Theo切 ectiveofthisheat treatment iStoeⅡ lance

toughnessbyre∫ningthegrain sizc.

23.ThcJorninyend-quenchtest is oncstandardprocedure、 videlyuscdtodete┘“line

ofsteelalloy.Withthis proccdure,except王 bralloycompoSition,a1l伍 ctors that

ma＿yin且uencetheforlnation ofmartenSite(i.e.,spccimenSizeandshapeandquenching

treatment)aremaintainedconstant.

2碎.TheStrengthandhardness ofsomerlletalalloysInaybcenhanccdbythefo工 ll一ation of

爸xtreInclysmall,uniIbrⅡ llydispcrsedparticlcsofasccondphasewithin theoriginalphase

rnatriX;thiSrnustbeaccomplislledbypllasetransfor上 nations thatareinducedby年 ppropriate

heat treatInentS.TheprocesSiScalled

25.Atomicdefccts illvolvinghostatorns mayexiSt inceramiccompounds.Frcnkeldcfectand

Scho仕kydefectarctwotypeSofdcfcct㏑ undinceramics,inwhichScho社 kyde比 ct isa

pa1∴

2b isahigh-teInperaturereactionbywhichonesolidmaterialdissociates toform

agaSandanother solid.This proce§ Sproduccsphysical砸 dCheInicalchangesin theraw

InaterialS.Itis onestep in theproduction ofce血 ent.

27.          corrosion occWSWhentwo rnetnls oralloy§ havingdiㄖ比rcntcompoSitionsarc

clcctrica1lycoupledwhilcexposedtoallelectrolyte.Thelcs§ nobleorInorereactiveInetal

in theparticularenvironmentcxperiencescorroSion;themoreinert metal,thecathode,is

protected︳loΠlcorrosion.

28.Fora          extrinSicselniconductor,ancnergyleV● llyingwithinyetnearthe

bottoInoftheenergyb&ndgapthatIΥ layacccptelectronsfrOInthcV斑 cnceband,lcaving

behindholes.Thelevelis normallyintroducedbyanimpurityatom.

29.A       matcrialis onethat iselectricallyinsulating(n0別 metallic)andexhibits or

maybeInadetoexhibitanelcctricdipolestructure— —that is,thereisaseparation ofpositivc

andnegativeelcctricallychargedentities onamolecular oratomiclevc1.

30.Permanent magneticrnorl╮ entSin      rn缸 erials(e.g.,tranSition mctals)result iom

atomicmagneticmomentsduetounca1lceledclectronSpinSasaconscqucnccofthc

electron structure.Furthcrmore,couplingintcractionscausenct§ pin rnagneticmomentSof

a山 accntatomStoalignwithoneanother,even in theabsenceofanextcrnalΠ eld.

fractⅢing.For thestatic(lowstr缸 nrate)si拉ation,it maybeascertai↑edfrom theresultSOf

atcnSilcStress-Straln test.Itis thearcaundcrthestresS-straincuⅣ eup to thcpoint of

iacture.

15.OneofthemosteffectiveInethodsofincrcaSing伍 tigucper∫3rlnanceiSbyimposing

rcsidual          stressesⅥ 跓thinathin outersurfacelayc∴ Theneteffect is thatthe

likelihoodofcrackhl1八
一
ationandtllereforeoffatigucfailureis rcduced.

1b.山IaterialsareoΠ en placedin seⅣ iccatelevatedtemperatureSandcxposcdtOStatic

mechanical stresses(e.g.,仇 rbinerotorSinjetenginesandSteamgeneratorSthatexpcrience

centrihgal stresSes;high-presSurcsteanl lincs).Defol︳ lⅡ斑ionundcrsuchciΥ cumstanccSiS

terlned          .

17.Arcaction inwhich,uponcooling,asolidandaliquidpha§ ctrans㏑ rrll isothel lllallyand

reverSiblytoasolidphasehavingadiffcrentcomposition.This iscallcda

reaction.

18 isanaustenitictransfol1llati° n productfbundin somestcelSandcast irons.It

fo1lllsattemperatureSbetweenthoseatwhichpearliteandrnartcnsitctranS∫ 〕r︳｜nationS

occulTheⅡ licrostructureconsiSts of王 芭rriteanda丘 nedispersion ofcementite.

19.Thestainlcss steelsarehighlyrcsistant tocorrOSion inavarietyofenvirorlnlents,

cspeciallytheambientatrnoSphcre.Their predoⅡ linantalloyingelement is a

concentration ofatleaSt上 1wto/o is required.Corrosion resistancerllayalsobecnhancedby

nickelandInolybdenuⅡ ladditions.


