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1. aseduneiaaiulanssialiil dudulavznaueiinle uazeSuradelanzsiufiumndn (major alloying
elements) uazanimAuuazn1sin 11494 (applications) (4 points each)

1.1 ADC12

1.2 Brass

1.3 AZ91D

1.4 Ti-6Al-4V

1.5 ZA27

1.6 17-4 PH
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2. asuandalavesalfia(alloying elements)fiinaslu copper alloys Walfinanid fAasialuil:

2.1 Give yellowish color (ﬁﬂlﬁﬁamﬁmﬂm) (2 points):

2.2 Improve machinability (Lﬁummmmsn‘lumm%‘iq”[a) (2 points):

3. Tanzaanazqiiliuy « 6061-T6 * Anarls asedunatalanzsu@uudn (major alloying elements)

a v ] = = e ° 3
BaT ASUNNTEUIUNITNINAINTAU (heat treatment) DENALLALIA i"JJJﬂ\MN‘LIﬁlLﬂuLL’AZﬂ’li‘uﬂﬂl‘ﬁ

314 (applications) (5 points)

4. Tanznanazgiiflnvaninsals funldunigalunisudndedaansfrnaud (Automotive wheels)

Wszme le A9eFLNE (4 points)

L)
o ]

5. aaFtnaAuTanzanAfAmumnuiuiige (lowest density) T TansfidAarammnuiunnn
4 . .
N4 (highest density) (2 points)

Titanium, Magnesium, Steel, Aluminum, Zinc
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6. ABTUNLANUNIEITaATAa L
6.1 Sensitization warasanmqatinalaneiafiuidaaannisiina sensitization 114 stainless steel

(4 points)

6.2 Pitting corrosion uazasenaatialansiAufidaeinanusuniunisinnsauLLy pitting

(increase pitting resistance) 14 stainless steel 11 3 Fiaati (4 points)

)

7."409L" \{ stainless steel Uszinnnile slagnwes "L* Anavls asedunatieded (its advantage) 1iia

nFauiaudu 14097 (2 points)

8."309 §" 1l stainless steel Uszinnuila fadnws " S * Aanyls asedunedetef (its advantage)

WanFaudieuiy \nsn3097? (2 points)



9. Choose a suitable stainless steel grade from choices given below for the following applications
and explain_your reason:
avdeninsaresmsnnd Balinfuncaniigatunsinlun@asin il denuluaniazdangnail lee

- o o abL Y & a Y al Y
WANAMNAARBNN LRHILNIUU LIRS @dﬂﬁUﬂHLﬂﬂNﬂﬂ?:ﬂﬂquﬂ (“qﬂ1NNLﬂ5!Nﬂﬂ?zﬂﬂU @316”] 0

AZILY) (4 points each)
Chemical composition
Grade
C Cr Ni Ti Mo Al 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 55 - 3 - - -
201 0.15 17 45 - - - 6 -

9.1 A1@8NiNIAT29 austenitic stainless steel Amunzanfign Minlldluanmrifinnsdandaugs

(highly oxidizing environment) LL@:‘quQﬁQQ (high temperature) L1 aircraft heater, combustion

=t

A

chamber and heat exchanger WAY AIBTLNEILWG navsznavudas




9.2 A@BNINTATD austenitic stainless steel Mnunzaniign Al dndndaldaanidaldly

Qmmuniiuwammummmi (a chemical vessel used in pharmaceutical and food processing

industries) Faldluaniaziandanii chioride Uay ABBLNEIMARALTENALA

r TN

9.3 AUABNINTATDY ferritic stainless steel Munrzanfign Ml dnAnclweFasdndn (ubs for

. R nll 1=l d“ a %
washing machine) Mlaifinnsidien uay waﬁmﬂmmmaﬂszn'auma




9.4 RAUABNINTATEY stainless steel Hinmurzaniiga Ml indn afugnuianan (ball bearings)

vizaHANNERANININGS (high quality surgical knives) Uaz a9aBLNEMANALTzNaLMIY

L&

. . b 1 A ° . , H []
9.5 A31aBNINTATDN ferritic stainless steel fimunzaniign Minlinanvieled@asosuiinsden

(an automobile exhaust manifold) WAz AeFLNEMBNALTENALAY




10. WHARLKWMANNA1 I aTln U3vnile An19RAR austenitic stainless steel 3 INTA ANNAIFI

AUANNT

Chemical composition (wt%) Erishsen
Grade %Elongation | LDR (mm) Deflection

C Cr Ni Si Mn

(mm)

304 type1 | <0.08 | 18-20 8 |075| 20 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

: 5 | . [] 1
;udan insanflANaNnTolunsTusLifunnfige (Best cold formability) LaziuNzaniga iaz

1@ high quality deep drawing container or stretching part WaT A983UNsIMANAsTNBUT

d‘ 114 [ s o L% =l .
mmmmnuE@‘n:mmulﬂazmﬂm (5 points)

11. Taug “nitinol” Anazls asadune uavasensatinanisin 14 (applications) 11 3 48 uay

afunefasaiRLe (Advantages/ good properties) Miftadasiuapplication ey (4 points)




v
12. aqi@andnlselumsialiil anudadn (True or False) winidandniin asudlalignsiag uasasing

wAKaLszNaY (2 points each)

B A

12.1 Stainless steels Af iron-based alloys Aifldaunanatneian 1 1wt%Al TailHiAA ALO, oxide

oda
film Rautnaslane.

12.2 Austenitic stainless steel HANANITNAARAULMAN (magnetic).

12.3 Monel {1y aluminum alloys Uszianuile Tadl chromium (Cr) Wudaudsznauluffunamnn.,

12.4 Inconel 718 il titanium alloy Uszannuila.

12.5 Polycrystalline Ni-based superalloy HAuarunsnlusnu creep strength, thermal fatigue

. . . dld ] . .
resistance and corrosion resistance nAN91 single-crystal Ni-based superalloy.

12.6 Ferritic stainless steel unsafinANuiuslflnanssnddnnesmnudeu (hardened by heat

1 4
o o

treatment) AATLANE AN (hardness) waz tensile strength zgqnfiﬁ martensitic stainless steel.
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12.7 Ordered intermetallics 1w TizAl mm?ﬂmﬂQﬁMLLﬁQLLEQmeﬂQNQQ (high strength at high

temperature) wazil oxidation resistance e,

12.8 Ni-based superalloys 111 nickel alloys Uszinnwils FediifFanc Cr g uaedl lanssafuda Ti
uaz Al liedaeaia Y precipitates (NigAl, NigTi) iWaaNLRLUAU high temperature strength and

creep resistance.

12.9 Precipitation-hardenable (PH) stainless steels azdaedilansiafiuAe Mn and Nb Wi solid

solution strengthening uasd tensile strength ng‘mfi’] stainless steels ﬂ?:mw%uq.

12.10 Duplex stainless steel AlAT9AF149ANANENTZWINS ferrite UAY martensite WaziiAN
Fruntuniuianfauiueun (poor corrosion resistance) {ngIanne stress corrosion cracking e

waueuy austenitic stainless steel.

Good Luck !!!

Aj.Weerawan Sutthisripok



