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1. iOl-:l'flfllJlmnmnlJL'tl'Vl:;(;)'flL1Jil ~ILtlUL'tl'Vl:;e.J~3-J"llU~1~LL'tl:;'flfllJ1U~-:lL'tl'Vl:;~'JL~3-J'Vl~n(major alloying

elements) LL'tl:;~3-JlJ1iL(;)ULL'tl:;m~,jlL1J1-n-:llU(applications) (4 points each)

1.1 ADC12
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2. fOl,:nJ'eln~'elL~'VI:::~'JL~'_J(alloyingelements)VlL~'_J~'11'Wcopper alloys LYl'elL~'_J~'_J~~'1~'el'h.Jil:

2.1 Give yellowish color (.yh1'!Xil~L'VI~'el'l'Vl'el'l)(2 points): _

2.2 Improve machinability (L~'_Jrl'J'1'_J~'1'_J'1~t11'Wn'1m~'11~)(2 points): _

3. L~'VI:::e.J~'_J'el:::~ihiltm" 6061-T6" ~'el'el:::l~fOl'l'elfl'lJ'1tJ~'1L~'VI:::~'JL~'_J'VI~n(major alloying elements)
_ !I I ,q .et ~ I 0 ~••1'1 !I

LL~:::'elfi'lJ'1tJn~:::'lJ'J'Wn'1~'Vl'1'1rl'J'1'_J~'el'bl(heat treatment) 'elm'l'Cl:::L'eltJ~~'J'_Jt1'1~'_J'lJt'lL~'WLL~:::n'1~'W'1~u~"1l

4. L~'VI:::e.J~'_J'el:::~iJLiltJ'-J'VI~'elLm~1~ iltJ'_J1-if'_J'1n~~~1'Wn'1~e.J~t'l~'el~~~'eltJ~~t1tJ'Wr;](Automotive wheels)

LYl~'1:::L'VI~1~fOl'l'elfl'lJ'1tJ(4 points)

5. fOl'lL1tJ'I~'1~'lJL~'VI:::fOl'1n~ilrl'J'1'_J'VI'W'1LLtJ'W~'1~~~ (lowest density) 1,j~'1 L~'VI:::~ilrl'J'1'_J'VI'W'1LLtJ'W'_J'1n
..l
'Vl~~ (highest density) (2 points)
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6.1 Sensitization LL~::;~~~n~~~!.h~t~~::;~~L&i~~"Jl~m~rnmnnrnsensitization 'lu stainless steel

6.2 Pitting corrosion LL~::;~~~n~~~th~t~~::;~~L&i~~"Jl~m~~~~1~~1U'Vl1Umnirnn1~ULLUUpitting

(increase pitting resistance) 'lu stainless steel ~1 3 ~~~th~ (4 points)

7. "409L" LUUstainless steel ~1::;1Jl'Vl~~~~~rerm~1IL"~~~::;h~~~fiU1~~~-if~~ (its advantage) Ld~

Lm~uLVi~unu Ln1rn409?(2 points)

8. "309 S" LUUstainless steel ~1::;1Jl'Vl~~~~~rerm~1"S II ~~~::;11~~~fiU1~~~-if~~ (its advantage)
I.••• • F.! ••• ""

L~~LlJ1~UL'Vl~UnULn1rn309?(2 points)



and explain your reason:
I , '"

'"1\1L~'elnLn1~"1I'eNLVl~n n~'l U~il2-JVi LVl2-J'l::;~2-JVi~~ nUn'l1U'lL1J e.J~ (;l/u'lL1J1-n\lTW 1lJ~.n'l'J ::;~\ln ~'l'Ju L~U•
••• cv......IOI !II I ~ ••• .1 '" ~ ,... • I ~ '"

L~'eln'"l'lnUl1L~'£:mVl L\UI1LVl1UU LL~::;'"I\I'flfiU'lmVl(;le.J~IJ1::;n'flU~'Ju (Vl'ln b2-J2-JLVl(;le.J~IJ1::;n'flU'"I::;b~ 0• •

Chemical composition
Grade

C Cr Ni Ti Mo AI Mn Nb

304 :::;0.08 18-20 8 - - - - -

310 0.25 25 20.5 - - - 2 -
316L :::;0.03 18-20 10-14 - 3 - - -

321 0.08 18 11 0.48 - - 2 -
347 0.08 18 11 - - - 2 0.8

409L :::;0.03 10.5-11.75 - 0.48-0.75 - - - -

410 0.15 12.5 - - - - - -
430 <0.12 16-18 - - - - 1 -
439 :::;0.03 17-19 - 0.48-1.0 - - 1 -

440C 1.07 17 - - - - - -
17-7 PH 0.07 17 7.1 - - 1.2 - -
2205 0.03 22 5.5 - 3 - - -
201 0.15 17 4.5 - - - 6 -

9.1 '"I\lL~'flmm~"1I'fl\l austenitic stainless steel ~LVl2-J'l::;~2-J~~~ ~U'lL1J1fllJ~.n'l'J::;~iJn'l1n~ni'fllJ~\I. ~

(highly oxidizing environment) LL~::;'r,jruVl1Jij~\I (high temperature) L"lllJaircraft heater, combustion

chamber and heat exchanger LL~::;'"I\I'flfiU'lmVl~e.J~1J1::;n'flU~'Ju
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9.2 iOl\lL~'flmn~~"1I'fl\laustenitic stainless steel 'VlL'VI~1~~~'Vl~~'Vl'l.l1UJ ~"JleJ~[;H1\l~'&'l~1~L~~"l!\l~"Jl~'l.l

~(;]~1'V1n1~~eJ~(;]mLL~~'fl1'V11~(a chemical vessel used in pharmaceutical and food processing

industries) 'VI1'fl1-n'l.l~1l1'J~LL'J~~'fl~~ijchloride LL~~iOl\l'flfilJ1m'VIl?JeJ~tJ~~n'fllJ~'JtI

9.3 iOl\lL~'flmn1~"1I'fl\lferritic stainless steel ~L'VI~1~~~~~~~tl1LtJ1..neJ~(;]t.i\l1'l.lL~1'fl\lefmj'1(tubs for•
washing machine) ~hJijn1n~'fl~ LL~~iOl\l'flfilJ1m'VI(;]eJ~tJ~~n'fllJ~'JtI•



9.4 til\lL~'elmn~l'1"11'el\lstainless steel ~L\UJ1:;~2-J~~l'1 ~~1Lu1-ifCJ~(;l (;l~'lJ~ntl\JLijl'1n~2-J (ball bearings)

'VI1'elijl'1eJ1~l'1f01ru111Yl~\1(high quality surgical knives) LL~:;til\l'elfi'lJ1m'VI~CJ~u~:;n'el'lJ~'JtI

9.5 til\lL~'elmml'1"11'el\lferritic stainless steel ~L'VI2-J1:;~2-J~~l'1~~1Lu1-ifCJ~(;l'V1'elL'elL~t1~Clm,11;1~ijmn~'el2-J•
(an automobile exhaust manifold) LL~:;til\l'elfi'lJ1m'VI(;lCJ~u~:;n'el'lJ~'JtI•



Chemical composition (wt%) Erishsen

Grade %Elongation LDR (mm) Deflection
C Cr Ni Si Mn

(mm)

304 type1 <0.08 18-20 8 0.75 2.0 50 1.95 11

304 type2 <0.08 18-20 8.5 0.75 2.0 52 2.0 11.5

304 type3 <0.08 18-20 10.5 0.75 2.0 57 2.05-2.1 12.0
.r I I ,..• ...... •• ... .. ... ...

"'l\lL'Cl'flnLm(;l'Vl~l"1,)1~~1~1~tltt.ln1~'lJt.lZtlLtJt.l~J1n'Vl~(;l(Best cold formability) LL'Cl~L'VI~1~~~'Vl~(;l'Vl"'l~

,j1LUr:J~j;Jhigh quality deep drawing container or stretching part LL'Cl~"'l\l'flfl'lJ1m'VI(;jr:J'ClU~~n'fl'lJ~\1
,

lI=I II Q.' ~ Q,.I''- 'I 11 Q

Lnm'lJ'fl\ln'lJj,'Cl'VI~j;J')Lj;J~~'VI'Cl~L'fltJ(;l (5 points)

11. t'Cl'VI~"nitinol" ~'fl'fl~h "'l\l'flfl'lJ1tJLL'Cl~"'l\ltJn~,)'flt11\1n1~,j1hn-n\l1t.l(applications) ~1 3 -n'flLL'Cl~
.- 4 ...-=. I dcJ '" •.... ~

'flfi'lJ1tJtl\l~~'lJj;JL(;lt.l(Advantages/ good properties) 'VlLnm"ll'fl·.:m'lJapplicationt.lt.l1 (4 points)



"12. iOl'H~'fln~TtJ1~LtJ~(;]'fl1:tJil\In'VI~'£lij(;l (True or False) 'Vl1m~'fln~1eJ~iOl..:JLLm"llL,x\jnl1f'fl..:JLLfl~'flfiu1tJ

L'VI[;J~fltJ1~n'flU(2 points each)

12.1 Stainless steels ~'fl iron-based alloys ~i'j~,)'W~~~'flt11..:J~'fltJ11wt%AI~..:JvhL,xLn~AI203 oxide
,

CII~ '" ~film 'VI~,)'VI'W1"l1'fl..:Jbfl'VI~.

12.2 Austenitic stainless steel i'j~,)1~~1~11Cl~~~~LL~L'VI~n(magnetic).

12.3 Monel d~l'Waluminum alloys 1J1~1Jl'VI'VI~..:J~..:Ji'jchromium (Cr) LtI'W~')'W1J1~n'flUL'Wm~1rn~1n.

12.4 Inconel 718 LtI'Wtitanium alloy 1J1~1Jl'VI'VI~..:J.

12.5 Polycrystalline Ni-based superalloy i'j~,)1~~1~11ClL'W~h'Wcreep strength, thermal fatigue

resistance and corrosion resistance ~~n~1 single-crystal Ni-based superalloy.

12.6 Ferritic stainless steel ~1~11m~~~,)1~LL;j..:JLLN1~~tJm1~~fi'VI1..:J~,)1~~'fl'W(hardened by heat
"treatment) ~..:J'I!'W~..:Ji'j~,)1~LL;j..:J(hardness) LLfl~tensile strength ~..:Jn~1martensitic stainless steel.



12.7 Ordered intermetallics L"ll'WTi3AI ~12-J1~t1,",-:J,",'.J12-JLL~-:JLLN~~nJVl1Jij~-:J (high strength at high

temperature) LLfl~il oxidation resistance ~L~U2-J.

~dlq .c=I ...,~.r::!I.
12.8 Ni-based superalloys LtI'W nickel alloys tJ~~IJlYlVl'W-:J 0Jl-:J2-Jm2-J1nJ Cr ~-:J LLfl~2-JLflVl~[;]'.JL[;]2-J,",'ElTI

LLfl~ AI L~'El"ll'.JU~11-:J Y' precipitates (Ni3AI, Ni3Ti) L~'El~2-J~t'W~1'W high temperature strength and

12.9 Precipitation-hardenable (PH) stainless steels '"l~r1f'El-:JilLflVl~iK'.JL~2-J~'El Mn and Nb L~'El solid

solution strengthening LLfl~il tensile strength ~-:Jn~1 stainless steels tJ~~IJlYl~'W1'

12.10 Duplex stainless steel m,",N~h-:J'"lfl.n1,",~~2-J~~V1~1-:J ferrite LLfl~ martensite LLfl~il,",'.J12-J•, ,
" •.•• GIII c;' .::II

[;]1'WYl1'Wn1'Wn~m'El'WYlLLU2-J1n (poor corrosion resistance) b~m'UV'l1~ stress corrosion cracking L2-J'El

LmmJLVlm.JflU austenitic stainless steel.


