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Part1.Ca比ⅡlntioⅡ que§tion§.(60°/。)
1.Whataretheindicesfor thet㏑ eeplanesdrawIlin the㏑ llowingsketch?(10°/o)

Plane3needs tobepresentedWith血 ee＿ axisIVIillerschemeand§ δur-aXisIˇ Iiller＿ Bravais
scheme.● l砸e1:3o/o;plane2:3o/0;pl砸e3:猝°/0)

(c)ForA缸┴dBmaterials,deter土nineWhichoneis ma㏕ andwhichoneisceramic.﹌ o/。
)
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4.Ge上上1laniuⅡl,towhicl1102玝 nl￣3Asatomshavebeenadded,isanextrinsicsemiconductorat

room temperature,andviΥ tu㎡ly㏕ltheAsatoms mη bethoughtofasbeingionized(i.e.,one

chargecaⅡierexists㏑reachAsatom).

(a)Isthis materi㏕ n一typeor p＿typ田 (50/o)

(b)Calculatetheelectric鈕 conductivi打 ofthisInaterial,assumingelec竹 0且 a1ldholemobilities

of0.land0.05m2/V＿ s,rcspectively.(50/。
)

Part2.Se一㏄tiΦ nque§ tioⅡ§.(30%,e出 Ch㏑r3°/o)

5.Choosethewrongstatement

a.shear stress is thedrivingforcej站 r slip to occWofedgedislocations.

b.materiε址swithmoreslip systemsaremoreeasilytobedefoⅡ ned.

c.dislocation rnotion in rnetals is relativelyeasybecause主 net〔址licbondingis non＿directiona1.

d.pla§ ticdeforInation iseasier inaperfect singlecΨ sta1．

石.珈牡ichofthestatemen七§abo沚 IuCleation mechanismareNOTtrue:(multipleselections)

a.impwities orheterointer伍 cecouldre血 cethest︳percoolingwhenmaterials solidi打
.

b.homogeneou§ nucleation isenergeticallyfavoredto occurthanheterogencousnucleation.

c.criticalradius上 brheterogeneouSnucleation is smallerthanforhomogeneousnucleation.

d.gro、Ⅳ咀l stepbegins oncenucleus sizeis overthecriticalradius.

7.Choosethecorrect statement.

a.Γerrite,austenite,cementiteandInartensiteareeqt︳ ilibriuInphasesofFe＿Calloy.

b.ⅣIecllanical propertieSofCementitecouldbeInodi丘 edbychangingFe-Ccomposition.

c.Prope印 differenceofpearliteInalleableiroIl,pearlitegreyiron組 dpea〔liteductileiron
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2.Re出r to iron-ironcarbidep比 sediagram(Γ ig.2)belo北

(ω Expl血 nwhatareetltectic,eutectoid,andperitecticre犯 tionS?Also,比 leCtthe

correSpondingpoint(A一 E)foreachreaction in theiron一 ironcarbidediagram.(50/o)

(b)A必tenitewiththecarboncontent of0.7bwto/ocancompletely打anS㏑ r工n into pearlite

dwingthecoolingprocess.Pleasecalculatetheratio offerrite砸 dCementitebasedon this

composition,atthetemperaturej必 tbelowthetrans㏑ rInation temper斑ure.(sol山 ili打 limit of

carbon in tlleferritephaseisO.022wt°/°)(50/0)

3.Figure3§howst㏑ stress＿straincurvesof2materials(AandB)whenaten§ ileforceis
qpplieduntil丑 ac拉fe.PleaseanSwerthefollowingquestion§ .:

(a)Beyondwhichpoi㎡ that plasticde㏑rInation occurS?(30/。
)

(b)NeckingoccurSatwhichpoint?(3o/。
)
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1.本試題第一部分計算 ,共 碎題 ,每題 10分 ;第 二部分選擇題 ,共 10題 ,每題
3分 ;第 三部分填空 ,共 必題 ,每題 2分 ;總分共計 100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 則不予計分 。

注 意事項 :

注意 :背面尚有試題

comesfrom thedifferenceingraphitecomposition.
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d.Pearlite,bainite,andmarten§itecouldbeobtainedbycontrollingthecoolingrateof

austenite.Theycouldhavethesamecomposition.

8.Choosethecorrect stateInent.

a.Energyofelectrons inanatom iscontinuouslydistributed,andelectron tendto occupy

士o1ΥltheloWe§ tene】名y§tate.

b.ㄗ玕ㄏhenatomsareatequilibrit!mdistance,tllenetforceiszeroaIldnetenergyisatIninimum

values.

c.Anisotropymeans thepropertyv㎡uedoes notdependon themeasㄩ rementdirection.

d.electron position inanatonlcanbepreciselydete┘ “lined.

少.Siliconhasanenergybandgop of1.12e、化whichoflight or photon in thefollowing

Statementscouldbeabsot． bedbySi?(multipleselections)

a.photonswitll theenergyofle、化

b.photonswiththeenergyof1.5e、 化

c.Lightwi寸 haWaVelengthof532㎜
;

d.Lightwithawavelengthoflum.

1｛1.”玕rhat is tlleprinciple上brthestrengtheningofmet‘Ⅱs?

a.reducingdislocationdensity;

b.reducingdislocationInobility;

c.increasingdi§ location mobility;

d.reducinggrainboundary.

11.Followingthepreviousquestion,wh趾 processcan strengthenmet缸 s?(工nultiple

selections)

a.reducinggrain size;b.recovery;c.coldWOrking;d.hotworking;e.solidsolution process;

且recrystallizatioI1.

12.Choosetlle、∼Υongstatement.

a.diamagneticandparamagI上 etiCInaterialsareconsiderednon一magnetic.

b.▲δrromagnetiSm is permanentIn&gneti2ation.

C.a左ltij抬 rromagneticInaterialshaveincompletecancellation ofspinInoments

d.paramagneticrnaterialshaveperInanentatomicdipoles.

13.Selectthepropertieswiththesametemper斑 Wedependcncefrom the出 llowing.(multiple

selections)

a.vacancyconcentration;b.dijⅢ usioncoe上位cient;c.criticalradiusfor nt︳ cleation;d.intrinsic

C刉ⅢlerConcentration.

1η.ChoosetheWrongstatementabo沚 Semicon血 ctors.(multipleselections)

a.HⅢleffectdeterIninesthem的 oritycarrier打 pe,concentΥation,andmobility.

b.Theenergycorrespondingto tl上 ehighestⅡ lledstateatOKisFe┘ “lienergy.

c.Anp-njunctiondiodetur1ls onat㏑rWardbiasandtumsoⅡ atreversebias.
d.Recombination ofelectronSfrOIntheconductionbandto thevalenceband〔 址waysresults in

photongeneration.

e.Athightemperature,extrinsiccⅢ ierconcentrationdoⅡ linates.

Part3.FⅡ〕ingtheb一an㏑∫withapproPriatean§ weriⅡ Engli§ horChine§ e(30杉仇e出Chfor
2℅ )

15．
一
is producedbyrη pidlyquenchingaustenitetoasu上 ΠcientlylowteInperatureto

preventc缸bondijⅢusionandthefor】｜nation ofpearl且eandbainite.

16.Asystem斑
一

is in its lno§t stableState;tllat is,its pha§epropertie§ do notchange

wlthtlme.

17.Theprim呷 cΨstalbondingtypcsaremet㏕lic,ionic,and一 b。nding.
18.Thevacancyconcentration is relatedto thepointdefectactivation process,andl

exponentiallydecayswiththeinverseofBoltz】

一

nann’ scon§tantand      .

1少.＿ Ineans theratio ofcationandanion ofacompoundis notexactlythesameas

predictedbythechemicalfor】

一

nula.

2(l° Theelectrical prope㏄ iesofintrinsicse且 liConductorsareinherentin thepufe】

一

naterial,and

electrona1ldholeconcentrationsareequa1.Theelectrical propertiesof一

semiconductorsaredomina七 edbyimpurities.Itcouldbe且一or p＿type.

21.Thetransport ofthe!malenergy丑 omhigh＿ to low＿ temperatureregion ofamateri㎡ is

terlned

22.L主ghtampli且 cationbystimulatedenlis§ ion r缺liation is       .

23.Precipitationhardeningisaccomplishedbytwodi且brentheat treatme主 】tS:       heat

treatmentandthen precipitationheat treatment.

2ㄔ .Solid§olution strengtheningresultsfrom

anddislocations.

interactionsbetween il一npurityatoIns

25.For non-equilibriuIncooling,thetransfor︳ ｜nationOfrnaterials is shi且 edtoalower
temperaturethan indicatedbythepha§ ediagram.This phenomenon i§ ter︳｜ned

26.MetalliccorrOsion is typic斑 lyelectrochemic缸 ,involvingboth reactionS

27.Thetime＿ dependent plasticdefor】 ｜Ⅲation ofInet斑 ssu切 ectedtoconSt鈕ltStreSsand斑 a

temperaturegreaterthan0.碎 Tm isterIned      .

28.BtΥ gef’ svector iSpa〔 ｛址lel to tlle＿＿＿＿＿dislocation line.

2少.Pearliteis thealter主 latinga士 erriteand＿＿＿＿＿layers.


