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PLO-2B | L@anttA3aaiianazisn1siasizunissnulansinenlaegnamuieay wu SEM,

XRD, XRF 11y

PLO-2C | iFenlddayadnninuideuagziiam Litedegananuninulanginglagail

5581055 ULLAB TN

PLO-3: Awnenlymanavinssulagldninuineinulangineuasmansnneitosla

PLO-3A | duundgymilifindumessnanuimamulangineuasmansningites

PLO-3B | fAwmuakuimalumsundaymilagldadainuiniinulaveginguazeansi

LWNYIVDY

PLO-3C | USguiiigunwimslumsundymaieladedninvesgaamnssunazng ey

VaAMUAN NN VLETAEITD

PLO-4: 1vin®eA1UN15IA8 @1U19080NWUU (NTEUIUNTT %38 I5N19) 198 WaLUIANTTULNONAIU

AogoneifnNslnungieItulaneIngwasAansiAe e
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PLO-4A | @113090NkUUNIZUIUNITITE, ANTun1sive, iudeya uarvasunansie

PLO-4B | oSunemannsanfyuatanuilval vseuinnssuneanulanginguasenansa

dl v v
BERLN

PLO-5: @unsadeaiswazvinnudufiulaagniiaandin

PLO-5A | aninsnyauagidguilotlauenaumadamnssumenmsssy 93usssulunns

UsgnNauisnTIn

PLO-5B | awnsedeasegradugiuaznssiuliviuninanusiuielunisvihaudiuiu

1.5 HAANSNISEUTAMNEIAUTUVINITWAINIEISBY (Stage Learning Outcome)

Stage-LO 1: HinfAnwa1u1saasurenannisasAnuinielangingmingrdasiunszuiums
wann15dlUldeu saudenisuszgnaldasannuidulansineuas

NSTUIUNSHAALR wazausadeasivedauanasuld

dmiunAnw1Und MauNu N Az WNY U LEHBHIUNSISEUATUTIEIV LTI UILADS

IasuazkuLLAEa1NNTIETVLNAINTT 3.00 LagAeaoUNILIYINIYIBING BT

(%
v o

DI TeAUiugIum N aTvasum e 1damalulaBnss aaunasuys

' 1% 1%
% a v A Y %

ANNSUUNANWINABIUTUNUNILEY N LAY LHY U UNANWIADINIUNITEIIUIY

)

[

eIgUsunugIuiseselnivangnsimualusiundndunazasseslasunis

Usziliunu (S) wazilleniunisiseuasuseividiseuasaedlasunzsuuuiaionn

¥
=

183 lianda 3.00 wazdedeudIuIvINBSINguinduindeiuiiugu

<3

AUV IS ENALULAENTEADUNATUYS

NUIBLUG: VLNINTTUNUIIARASAULND AATUA LN AT NARTAINUARIUTLL T VNI NY1RY
— E]

wAlulagnszaeundsuysinemeg nsfinuseauindindnw w.a. 2562 lngalananisfneie

niszylidesamelouitoud Felunsaldindnernsdnuinwiuazenasiuiivenansdyasuly

9

183911 9 ladanuivenaneiuinAnviivensiudymuagmuwinislunisunlalgmisely

= L = L3

dmSuradnsnisiseuinuddutuvesn TWauIfiSoudun 1 dfiSeusdesliosnninus

donARBINUNAANSNNSISEUTEAUNANaNTUTENOUMIY

PLO -1A: a5unwantfuazn1sunlUldnuddmnssuvesianaiuannsgiuaina iy AlS|

ASTM %59 1SO 1dudu

auilAaINanT 195.A39N 264 (4 a.0. 64)



umd.2 KMUTT 10

PLO -1B: a5urgnginssuveslansatelianitznisidauund wasiigungiidein
(Extreme Temperature) $31713ANMF0alea5EnI9lATI@s19gan1AfuNalnAEene

ABNAINTLTINU

PLO -1C: 85UN8A52UIUNISHANNEINamnaN15tUasULUaIU89lane I Ne1vdlans hhay

Uszinn
PLO-2A: Hanldnszuiunisuiuussaudivedanglimungauivaniiznisidau

PLO-2B: \aanldasasianarisnisitasizvinieeulanginentaegnanunyay wu SEM,

XRD, XRF wJumu

PLO-2C: LAanldvayaatnanuidsuasiiaul ieregsaniiunismiulangingogiad

55810554 IUABTIN

PLO-5A: a@31309AkazlduiiadlauonadnunIiaAInTsumennsssy 3ussuluns

UseNaulIvIun

14 v

Stage-LO 2: tinfAnwanunsadiaseilgmn Iuuntem Beuiladisauas Aumanuiuag

] '
L= 14 I

uinnssulva ysanisanuilunisinulansineruazaransinineldas Live
wilelgywnnelddedninvssgnaivnssy arunsadearsuaziitauluiinld

1 =~ IS
BYNNUDIUYN

ANUSUUNANWIBAEL N UNANEIABINIUNITADULATISINAINGITNUS haLNIUNIS

UsgLdus189uAuA 1ML INe 1 InusIInAMENITUNITINE TN USNNAA

ASANEAULAKANISANET S ASUAININUIUMUIEARINSTNUS

ANNSUTNANYILAY U UNANYIADIADUNIUNISLAUBNISANYILATINIUITY

2RAINNTTY LaEHIUNITUTEHUTIEIUAIINAINEINTANYILATINUITY
PAANMNTIUIINAUENTIUNITNTANYIATINUITYRRAIMNTIUYNAIANITAN Y1

lanan1sfinw S AsumNIIwINMLIEAnN1sAn¥lATIIITERaIvnsIY

UNEMe : AENIINNISUsTUNAIVEdnuSuas AN NITUNITIATIUITEgREMNTTUILYINNTS
Y52 UNaNISYINUANIIUIUNUIEARNUNANwIa eIl U sulukAazN1ANISANYY 1n8ay
a dl a o

Tinan1sfinw S lwznbeiniinsidenselasanuidegaamnssulimiuivindunuimela

wazlvan1sAney U lunsaaundnuwlulaviiniuwauaiu d9lunsmaandiae131s8ganusnun
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| ¢ 9

MeTINUEHIP81313INUTNHIATINUITERAAIMNTTURATNTTUNTUTTTUNAIIUAEADIUTE Y
sEauaLiusufuTndnsniiefunsiulamuasniuuanisuiusk eyl iaennde i
szoznansinwwestindnvnlunsd q W dielithAnwaiunsarieuldedsaenndosiu
IZYLLIAINIIANY

A = 12

AMTUNAANENITITEUTAUAIAUTUYRIN I TRAILNEITeUTUN 2 JiiSeuasaesliosnndnus

AonARBINUNARNSNNSISEUITEAUNENanTUTENBUMY
PLO-3A: 9uundaymiliintusiigasfaiusniaiulanyineuagaansnneites

PLO-3B: nvuakuInistunisundgmlagldesaainuinienulangingiuazaransa

a v
bNYIVDY

PLO-3C: W3gusisuwuimstunisundamniglavedninvesanainnssuwazng seileu

TAUAN NN UL IUD

PLO-4B: a5ungvannsdfAyvasnnusivi veudnnssunenulanginguazmansi

Wevasle

PLO-5A: @131509AuazId g uia U NauaHaUNIIMINTTUMEAMETTI 9385530TUN"S

UseNaulIvIun

PLO-5B: anunsadeansegnnlufiuaznszduliiuninanusndelunisvhousuiu

v =2

Stage-LO 3: tinAnwaiuisadiaszidyviuasysannisanuimedulansineuazaians
a o v ° = °  w v a o v
Mmagadas Tunrsimvuauumsimangaudmsunisuidann dinwediunis
38 @1U1599BNLUY (NTLUIUNTT 138 I5N13) I8 BSUIENANNITAIAY VDI
A3 ln viseudanssumsinulansineuazaansiifeadadld aunsadeans
o [ = b4 1 IS = = a 4 a (4
wazhautuiinldegneiionndn sauteansateuiuasianiuanulnaiale

AuLdlnadefailag

[%
1o

ANUSUUNANWILEY N TNANWIADIAUDINGITNUS hazuIuNITapuUINUaITU

gavinglimasadunieluszaziailiifiu 5T nsfine) wasnanuIne 1 dnusnie
drunilsveringrinussedlasunisinunluisarsseaumanioseauuIuIgIf

MIOUNAUDABNUTEYNIYINT TLAUYIANTTLAULIWIY IR LA UNAU ALY NAUD
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6

eApsiinsAfiuiunauatuanysel (Full Paper) lusgeuduiiiosseysdvinig

Y

£

(Proceeding) MIHIMTIAMIANINTUINANY

Y 9

[

dmfutinAnwiunu U dnfinyideaausn1sfinylaseuiTeenavingsy kagk1u

¥
Y v

nsaeuUnartugaingliiaseduniglusseznaliiiu 5 U nsfinw wazdes
HUNSEDUUIENIaAUS (Comprehensive Examination) Tia5adunielu 60 Ju

o =

Y gj 5 v 4 PN = vl [ 1 & PN
‘L!‘UGNLL@’JH@H&I@N&‘Ui%"ﬂ’lﬂ’]ﬂﬂ’]iﬂﬂ%’]?jﬂﬂ’m%ﬁﬁﬂ%L‘UEJ‘H Q%ﬁ@UlﬂJNWU/VLiJLUUVI

wolatidnsveasunidilesn 1 ase aelual 1 Y wlai$rnin 30 Ju Wuains

AUATILTN Daztuaziuan wnsidunAne

pNewe : lunsanundnwasuliiiu vadalilasunisAnununAIY WNENYILKY N) 919158

A= a a s cal = aov v
WUiﬂHW?WS’]UWUﬁ‘Wi@'P]'T‘i]'ﬁEJVlUiﬂ‘lﬂ']Iﬁﬁﬂﬂ’]U’J"ﬂEJQG]?"WmiillLLa8ﬂ551|ﬂ'ﬁ"\]3(§]@<1‘1.]33‘l!l|58®11

v v =

AT IAvnAnviiiesunsiutymuasmnuimisliuunuanuldaennassiussoziian
nsanwvestn@nwilunsd q W Weldindnwaiunsayiauldegrsaennassiuszeviian

=
ANIFANEN

AMTUNARNENITITEUTAUAIAUTUVRIN I TRAILIEITeUTUN 3 UEiSouasnasliosnndnus
donndeIUNaaNSNNSISBUITEAUMINgnTUsENB UM

PLO-3A: 9uundaymiiinusigasfaiuimaiulanyineuasmansnngites

PLO-3B: MuuakwInislunisuidaymlagldasdniuinieiulansingwasaransi

LT84

PLO-3C: wiguiiguwuamislunisundaymnglatedninvetsanaivnssuuwazngseiley

TOAAUANNNYNUETILAEIVD
PLO-4A: @11135089NWUUNTEUIUNTIY, Adun3de, inudeya wazasunaniside

PLO-4B: a5unenannsdAyvesnuilvg vseuinnssunienulanginguazeansa

WeTadla

PLO-5A: @131509AkazITUNa U NAUDHANUNIIAINTTUMEAMTTTY 9385570 lUN"T
Usenauivain

PLO-5B: @nunsadeansegnadufihuaznszduliviuinnnusiudelunisiusiuiu
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2. uruWuUTuUTanangns
MIRUIUTUUTIvaNgnsasialUSiuausiall
WHUNTARILY/ nagns NANFI/AU Y
wWasuwlas

YSuUsamangnsimingsy
ANANTUIMNUSR @1U1IU
Aenssulannis Tl

UIATFIUANNU aU.07.

- WAYANFATANUNINTFIUYDS
au.o.

- WENTINAINAASTUAL
lonTUIINNNEMANgRIATNg

YSudsan 59U

al.on.
- S18UMTUTEEUNANEATIN

KNI

- $189IUNNTATIVFTUTOIMGNGATIN

n3USuUsa PLO was

NANENT

Usu PLO Tviaenmassnuminy

Aonsvesiidulidds  uag
firnensiUaeuLUadves

geamnssdludagduuazeunan

dudulazNan1TIATIERAI

ABINITINWUUEDUDY

WUUARUNNUAINABINTYRldIulA

nsUSuUTTeIvIseY

Ysulsallonmiseaiviseuli

danAanInu PLO Masunual

- LUUABUNHANINABINIT VB

ATUADINITIINLUVABUAY

a & 1

SERARVANZETREGTGE

aulPaIuAsLaYHanNISIATIZ

- wuudesuN/teyanAdEioUNaU

ANSLANSIEIV S EU

Wiusedvseuniavanuli
A0AARBINU PLO LagAINUADINIT

vosyilduladIude

- WUUABUANAINABINITUDE
ANUABINTIINUUUABUA

SRRIRAVGEIT AL (T

duladIEsLAYNANNTIASIZI

- LUUARUNN/Ueyanadsiaundy

e * Jilduladiuds Useneume Laugginauniaivy (Staff), 2.9nfnw (Students), 3.

A LG Unudn (Labor Market), 4.fwdiin (Alumni), 5. AlgRUTMTUMING e (Management) Uag 6.

1 o a a v
NUIBUNIATFNLAELIUDY (dU.97.)
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nuAAl 3 SEUUNTINNTSANET Msanliunis wazlaseaievaandngns

1. STUUNISIANISANE
1.1 S3UU
[ = ¥ a = = 1 I = a
SYUUNNSIANITANEN 5L UUNINIA 1ag 1 Un1sAnukUaeanlu 2 AANISANWIUNR e 1
= ada = 1Y 1 %) 6
AAnsAnEUNRTiszeznadnulitesnin 15 dUand
1.2 N1SIANISANWINIANLAYE
11 YuagiuauneIN1svestndAnw Ml duluaussidsuuminerdomaluladnszasy
v a 1 v = U o a =
LNANTUYI NNIBNITANVITEAUUUNAANTT .. 2562
1.3 NsigURgIVUlena lusTuUNINIA
Taidl
2. MIAun1sangns
2.1 9 - 1A uUN1SAHEIUNISISEUNSaaUY
YaNIU — 1Ia15719N15 (TULEN5-91998 a1 9.00 W. — 19.30 U.)
o & o o a a ~ a 9
791 JuanlunsaiunsBeunsaauiainisUasuwladlanuANUMLNTEL
Ufiiun1sAne
AMANSAN®IN 1 BUUnaaulufoudmnal - HausuINAL
= A PPN a a
11AN3ANYIN 2 Buldaaeulufouunsiny - LsunguNIAY
nsdnn1sfnwneiiay Sulaaeulusauiiguiey - owduwnau (613)
2.2 AuaNURAYaELIINANE
'3 & <3 Y o @ = a a Gl =1 1 a a &
- unaeinnsgu A LuNd SNy RS aig UM a1 iv AN suAIEns

U o

waz/wseInerans dusulsgayiniaiviau o lnetluaartuaaufneifididneu

FPDUNLAY PIUTNALLNTTUNITUANEATAUAUAIT
- finausinaandRisLaY (5eY) JoAnnug vinve Ussaunisaliamginuilineitemisiiulane
Wy mIeMEnsIAgITes ANUNMTHTUIINNTINNTUTEIMANGNS

a

- dnfnwndngasseduUiygilnagdesdinansuuunisnageuniwdeanguiuluaiudsenie
W IngfemAlulagnTzasuina1suys 1309 N153ANITIT8UNTADUIVINIWIBINgY d Ty
UnAnwseauUTeyan w.e. 2562 el e1ainsiudsuwUasduegiuuseniavesuniing 1y

wAlulagnIEa0UNaITUYT
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2.3 JgymwasinAnewsnidn
(1) YNEENINAINTTY AUALRANEAS/ANSNFERNS

(2) AYINNUTENA YU N1YIBINOY

2.4 nagnslunsanfunmaieudlutigm / desrfavesindnuilude 2.3
- ANMUANMIITEAUANUITINEEMNAIAINTIN  AuUNTEIRUsEmALaEaUAfinAEnS/
Weanslunissuindnwidsey
- danmsBunsaeuluseindiuiiugudmiuinAneluduiisudy
- JeliinsaeuUssiiuinseRuaLITinveMalmINg Sy AUANAAENS/ANeFnans

G]’]llﬁﬁm%ﬂiiﬂﬂ’]iﬂgﬂq@ﬂﬁuﬁmﬂﬁi

[y a

- delviimsamzleussuiaddlundngasimnssanamnis - seaudSyges vl

nedvmauiuasufianfndesiulanginewaznszuiumsndn  elfissinugluids
rnnssn MufinnenITNNIVANgRTLaLAlS
2.5 wnumssuiindnwuasfansanisinuluszes 5 U
ERLGHGLL nuetu | 2564 2565 2566 2567 2568
WWU N 2 Research Track (Anenfinus)
P 1 AU 6 6 6 6 6
FAT 2 AU 4 6 6 6 6
521 AL 10 12 12 12 12
WU ¥ Professional Track (1A3491U38QAEMNTTY)
U7 1 Au 14 14 14 14 14
ST 2 Au 4 14 14 14 14
521 AL 18 28 28 28 28
FAUNNUAUNTANG AL 28 40 40 40 40
AAINRzdsa
. AL 8 20 20 20 20
nMsAn
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2.6 SUUTSZUIUNULLNY

2.6.1 SUUSEUINUSI85U (WU8: UN)

INTIANANTEU (WUIE : UMW) ANANITANEN UnmsAnw
1. fngensAing 15,000 30,000
2. maazidsu (3,000 U/vdlein)
WNU N 2 Aaeavangns 28 nihefin 21,000 42,000
WNU ¥ ARBAVANGAST 34 1I8in 25,500 51,000
3. Aamzileuing inus/lasenuidugnainnssy (3,000 Un/mulein)
WNU N 2 AaeAvangns 12 wiiein 9,000 18,000
WNU ¥ AABAANERAS 6 1118fn 4,500 9,000
Alddnenasavdngnsvastinfnulaguszunn winwun 2 100,09
WHY U 180,000
Uszuanssesu AVeLINT 2564 2565 2566 2567 2568
WA A 2
AndrgannsAne vmA | 300,000 | 360,000 | 360,000 | 360,000 360,000
ALl v/ 222,000 258,000 258,000 258,000 258,000
jm%’ml,aw%mi -
PLialaut
Ruganyuansy vmA | 500,000 | 588000 | 576,240 | 564,715 553,421
3794 /A 1,022,000 1,206,000 1,194,240 1,182,715 1,171,421
WA U
ArtgensAne vmA | 540,000 | 840,000 | 840,000 | 840,000 840,000
Aameiley v/l 213,000 303,000 303,000 303,000 303,000
jm%%’ml,aw%mi -
N3
RugauyuaInis vm/A | 900,000 | 1,372,000 | 1,344,560 | 1,317,669 | 1,291,315
37U v 1,653,000 | 2,515,000 | 2,487,560 | 2,460,669 2,434,315
FIUNAUKUATITANE
ﬁﬁﬂﬁﬂmiﬁﬂwﬁ v/ 840,000 1,200,000 1,200,000 1,200,000 1,200,000
Aamzideu v/ 435,000 561,000 561,000 561,000 561,000
jﬁu%’&JLLaw%mi i
N3
RuganyuaInis v/ | 1,800,000 | 1,960,000 | 1,920,800 | 1,882,384 | 1,844,736
37U A 2,675,000 | 3,721,000 | 3,681,800 | 3,643,384 3,605,736

auilAaINanT 195.A39N 264 (4 a.0. 64)
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Yesuuszuna
318013
2564 2565 2566 2567 2568
1. Anld9eynains 3,024,000 | 3,114,720 | 3,208,162 | 3,304,406 | 3,403,539
1.1 Ruihou 2,700,000 2,781,000 | 2,864,430 | 2,950,363 | 3,038,874
1.2 @¥afn1s 12% 324,000 333,720 343,732 354,044 364,665
2. anlganeantusu 318,169 419,426 416,682 413,993 411,358
2.1 ARDULNIU 65,500 65,500 65,500 65,500 65,500
2.2 Alany 70,000 100,000 100,000 100,000 100,000
2.3 A¥an) 28,000 40,000 40,000 40,000 40,000
2.4 Amassaullan 84,000 120,000 120,000 120,000 120,000
2.5 NUNSANY
2.6 M08 9
) 70,669 93,926 91,182 88,493 85,858
3. e liunnInenae 1,665,440 | 2,379,200 | 2,379,200 | 2,379,200 | 2,379,200
3.1 $I318ALANTEU 685,440 979,200 979,200 979,200 979,200
3.2 18919N190 08 980,000 1,400,000 | 1,400,000 | 1,400,000 | 1,400,000
4. SUaINU
A0
SaTEY 5,007,609 | 5,913,346 | 6,004,044 | 6,097,599 | 6,194,096
AlgIeRaRIUNANY 178,843 147,834 150,101 152,440 154,852
alddreratindnenade 156,814

(%
o o

NULNARN V9UORIANESeUlRIUBE NUUTENAYDILTINeNa s lukAazln1sAN®
q Y

2.7 SEUUNISANE

= I3 S = v a & a ¢
FLUUNMTANYUUULUUTULSHU L/ 19D ﬂ']{LGUa@E)LaﬂV]TEJUﬂﬁ

2.8 n1suigulaunulene s183vaznIsamsiiyussuduunIInenae (13)
Julumusedeovuminendemalulagnszaeuindisuys en1sfinwseau

JUNAFANE W.A. 2562 98 17.2 M58 UguUan1UU wazda 28 Nsieulausedvn 19l

91insAguiUauagiulsenmavesmIng1aenalulag nsgaeunasuys

[%
Y
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3. ¥ANgATLAZeTELaaU
3.1 nangns
3.1.1 WUNUENATINAADANANEAT 40  wqenn
3.1.2 laseadandngns
WA N 2 Research Track (Anendnus)
. NIV ITIAY 2 nwhn
9. RUIAIV UGN 24 nwhn
A. WUINIVIAUNUN 2 nwin
4. LTINS 12 nein
WK ¥ Professional Track (1A5991U338@AEMNTIH)
N, NUIAIIUIAU 2 nwin
9. WINIYUALN 30 nwhn
A, AUIAITIEUNUD 2 nwhn
4. lpsuifegnaivngsy 6 el
3.1.3 519791
I IUsENIUMIEFIBNYIHATAMIYIMEN TuFUWUY AAA WXYZZ
IRAAIONYT frnuvnedasold
PRE eis I lunAIvIIrNITUENAINNS
LNG wuee IvlunnrAalanans
sasan 5 safianumneselud
SHAGaUaNLY Viunede seAuvesiYn
1-4 nuNe AsrauUTYIns
5 neds Iszauladndny) witlnfnwissauliggns

SUAALAVNANNY WU

anusaLaenseula

6-9 PUNBD IVSEAUTUNRFAN W

vaenguIv1 PRE HAnamiangasil

@y 1 N NANIV AN INGNULT DY

9

LAYTEYNUINIVIEMTUNGNIY FIFIUFULAYTEYNNINIY

By 2 vneie ngudvinszuiunsideNuarmInIuAy

Wy 3 vgle nguivmsesaeuluulivinang

Wy 4 vgle nguivinsesniuukarysEgndldeu

WY 5 vghe nguInlavnsnienenn wagmlasigiian
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WY 6 Vi naudnlaninsniena maail NSIERNAN N WAz
=
e
Wy 7 el nguininsiientavesnkuuian MInIuANANATNLSY
A A gy
ANURNELA
WY 8 MEely  NgUIYINTEUIUNINIAINTOU LasNTEUIUNITHER

1 a =

WY 9 UUIYDd AT UANBINUITY AUNUT INYIANUSHALIATINUINY

9

PAFINNIIU

Wy 0 vEede  ngudniusingmsalinsaewlulanginginisnge

siaAaUNaNIaY YNIETY AIRUNVBINGNIYIA

WY 1 Vel ngudnlannsnienenn

WY 2 wneie ngudvilannisniena

Wy 3 el ngudnlannsniuedl

Wy 4 velle nguivNTIATEnTan)

Wy 5 vued  ndudvinsdentavesniuuianlunisldnu

Wy 6 vnele  ngudnnsnmisianseu madenanin uazaudevne
WY 7 vnele ngulvINTEuINnInIeAnuseu

WY 8 VNEie  NANIYINTEUIUNITHER

Wy 9 vanefe  ngudvinsmuauaunnLazAnudeiield

WY 0 vidnede  ndudndunwuasvefinyiivey

sidfalavrandukasnaniiig  waneds  arnuiivesivluyaiviag 9 laiFesEnau

faud 01-99

518791

Avwfui EwsuindnuitliieeiiunsGeniniaimnssy  litundaeda (S/U)
viioimduiidisuin)
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(@) drsnrwAnduresiiuyaansvasnieiviiisdosiundngns egnatios 1 ada lu
szevlian 59

(5) Uszdiuvdngnslnefnssnandinisuonagnetion 1 ads lussesina 5 ¥

3. MIUTLHUNANTANTUNUANTIYAZLBIANANE AT

(1) ImsUszdiununInnsanwUsednd mmﬁaﬂﬂ%mamiﬁwLﬁumuﬁiquﬁwmﬂ 7407
slasnuenssuneUssdiuildunausiiseanunine e,

(2) AullunsIai Self-Assessment Report (SAR) vt dslviriunthenunisuseiunmnim
Nangnsvesun1Ine1delun15Useidun1sInn1siseunITaauAINNINTIIUAIYY
Jenssumanilagnisimundassivdnuastivanenanissiuaunnueinig
UsgAugaammsAnuneluaanufnussiugaudnw muiiddnanuaugnssunisnig
gANANYINIVIUA

4. MINUNIUNANTUSEIRIULAZNUUTUUTS

(1) SrwrmransUszdiudildfunntndnudeqdy Audiin fidtuda yaansnein uay
AVTIAYAL hae ToLAUBLUEIINAMENTINNTUTEAUAMNINYBIMINE S

(2) dnausranisAnduuLazian1TUTEuLoudI919156MI1U LATNILLINIEAIS
YSuuseinuvangns

LNHITUUY

AANUIN N. ANBTUIUTIEIYVT UaTNANSNITHEUTVRITIEIN

AARLIN 9. MaFeufisunsasuulasseninméngesifunasmdngnsusulse
AMANuIN A, Useifenansdusedmviangns

ANARUIN 9. ?ﬁ’wé"aLwiaé?qﬂmzmimmi/ﬂ%’wgwé’ﬂqm

AANWIN 3. sedgUNMINe1FemAlLlaENTEIBUNATISUYS 11PeMSANWTEAUTMIInANY
AANUIN 2. UNATURUINT

AAKRUIN %, AUTINLDAUNUIBNUNIBUBA

A1ANUIN 4. AeE19lUTHNTL Mapping Tun1sasivdonuaslaaz i un1sAny
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AAKUIN N. A195UIEIILIV UATHAGWSNITTEUSVBIT18TU

LNG 550 3uUduituntensangudmdutindnenseausudindn 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
AyrdsAunauy : Ll
seAnidjutuliuiugiunsdinguuasinueisiduresindnsuitelieglusedui
annsaiiSeu 31 LNG 600 1degnaiusyansan naenaudnadulitn@nviiaausiulalunns
Tinwdenge lududonie ldldmmuademiuiuou uigatunsudladymnisdeu
awdsngquuesiindnu TnsmegUsaduiiind@nuilymnniian venanidsdaasulindnu
FoudnnsdnnismisSeusienuies SudunsiaurinuznisiSouiniwsangy Tnelidesdis
ATNADY
This course aims to instill the backeround language and skills necessary for
undertaking LNG 600 and to raise the students’ confidence in using English. There will be no
predetermined focus of the course, but instead it will concentrate on those areas where the
students are weakest and need most improvement. The classroom teaching and learning will
be supported by self-directed learning to allow the students to improve their language and
skills autonomously.
HAANSNISISEUS :
1. Identify main ideas and supporting details
2. Write different types of sentences and paragraphs
3. Express and discuss ideas and opinions
4. Select appropriate resources for self-study
5. have responsibility and ethical awareness
LNG 600 Jwnmwdengusznitenisiteulundngasdmsuiinfnuszaudndinine
(In-sessional English Course for Post Graduate Students) 3 (2-2-9)
Serdsdunay : LNG 550 Svuduituntensangudmdutinanenseausudiadne
Wiok1uN3daU placement test l¥AzuuunNaIiinAdiMun
medniiiiagusrasiifioRanvinuznnsinguiifed sstunisSeuvesinfnussdu
taudinAnwiduAmnssumans emaniuazmalulad lnsuiuinwensfinufod wilidiuning
demlhensaflagnss seiniddatunslinmsinguiinsafuanudeanislunisldniwves

v =

TNANWT IAYRNILATUNITOIULAL NI IUTIUNANYIFD9LTTUNTASIY  Tus1edsunAnyIay

(% [
[ a o =

IpRnUiRtuneunslassuasuinismdeyadeds auinisileuseugavine uenaini dnAnw

auilAaINanT 195.A39N 264 (4 a.0. 64)
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wlfiousnagniniaSouiieliniinvenisiSouinwisinquseauies et luldlunisdeansi
winssuenvieasuusaly
This course aims to develop English language skills relevant to mature students in
Graduate Degree Programs in Engineering, Science and Technology. It will be based on practical
skills, but will not be yet another grammar course. Rather its focus will be on the real language
demands, particularly in reading and writing, faced by students in the course of their studies.
It is project-focused and simulates the stages in preparing and presenting research, from finding
references to writing a final draft. The course will equip students with language learning
strategies to facilitate ongoing autonomous learning and will emphasize language use not
usage, real communication not classroom practice.
HAAWSNISISUS :
1. Identify main ideas and supporting details
2. Take notes from reading and listening
3. Write a summary
4. Write an argumentative essay
5. Make a presentation and discuss the topics
SeUsuiiy
PRE 55001 #%#ann19n19lans3anginienin 3 (3-0-9)
(Physical Metallurgy Principles)
lassasseznounazlassadiwdnluveads anuunnsewmdn wazanuliauyselly
gauds nalnveinisuns nginssunenasaraudanisnavestans nalnvesnisviiliudousety
WNLATNTBILHUATELAA i%UUﬁWG}LaSD 2 516) kag 3 579 LLNL!JWTW‘UENLLNUQﬁﬁN@aﬂJmmﬁﬂﬂE’ﬁ
arfuou vliavessimiionaguinfvessigiolumin nmsuuasulassa¥naganianaznig
\Wasuulasaudiniana LLNumWmﬁl,ﬂﬁlEJuImﬂa%NLﬁaqmwgﬁmﬁuauﬁaLﬁuﬁ"sﬁialﬁaﬂ n33173
nemufoureundnndt wdnndnie winnduaiesile wdnndl¥ady winndmuaiudeu
winvdowazmanvdelde lavenauuenngumdn vilavessiaide nihfivessnie dnvurlassadis
autAuazmsldnuveslansnaiuennguinan 1wy ezgiifleuveuns uuniilen uaznisifinaa
uwBasnenisunwdwedansnnudnuazlaveuanngunan nsianseululansuaznisdesiu
Atomic and crystalline solid structure. Crystalline defect and imperfections in
solids.  Diffusion mechanism. Mechanical properties. Strengthening mechanisms. Phase
diagrams: unary, binary and ternary. Iron-lron carbide equilibrium diagram. Types and effects
of alloying element in steel. Microstructure transformation and change in mechanical

property. Heat-treatment of steels. Plain carbon steels and alloy steels. Tool steels. Stainless

auilAaINanT 195.A39N 264 (4 a.0. 64)
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steels. High temperature steel. Cast irons and Alloys cast irons. Non-ferrous metal. Types
and effects of alloying element in non- ferrous metal. Microstructure. Properties and
applications of non-ferrous metals such as aluminum, copper, and magnesium. Precipitation
hardening. Corrosion in metals and its preventions.
NAAWSNISISUS :
1. @wnsnesuiglassaivernoutazlassadtmdnluvesds anuunnseswan anuly
anysalluvosudinalnuaansuns nginssumsnawarautivisnavediane nalnves
A3l eusaty LHUATMYDILHUYTALAR TEUUSIALAEY 2 519 Way 3 579
WHUNTNYRIUTINYNIATDLMENNATIATUBULA
2. ansndinevinisuiuasulassaineganiauaznisiasuudasantiniana
uwunmsdsulassaiailogamapfinsfiuazideifuiideries nssuisnianiny
Souveundnndn winnduie winnduaiesdle wanndlfady wanndmuainudeu
wanvaouazivanvasiie lansnauusnngunan viavessiaiie wihiivessgie

a a

anwarlassadne audfuaznisldauvedansnauuannguinan 1wy svgiiviley
yoauas uundiden uazmsfiumnuudwnensldnmsnnndnvedans dmonmanuas
Tanguennguwanid

3. @nansaesuigame n1snanseaululansuaznistesiula

nguYIiIuUIINgN1sAINISEIEWm

Y9331 602 Usingnisalmsaremlulansinein1sudn

PRE 60201 n1sluavasvadlva 1 (1-0-3)

(Fluid Flow )

Fyrdedunou : 1yl

wdnnsiidenisivaresediua Reulwweuwnuinmusesse fegisludefjuad
Aeatestuimnssulannis msdsggndldaulunssinidanns (madeulane nsvdelany
sUgnRANLAED)

Principles of fluid flow, interface conditions. Practical examples relevant to
metallurgical engineering. Applications in Metallurgical Processing (Welding Casting, Single
Crystal Growth).

14

HAAWSN1TITEUS:
1. au13083UIENENNITVRINITABUTIveIURdlnaLaznqUeInamansvativala
2. ansnesuigludadwsginertiunisaigmvedlunalunszsuiunisden NTsUIUNIT

naolangla
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PRE 60202 msenglauuia 1 (1-0-3)

(Mass Transfer)

AvrdsAunay : Ll

winnsiidhensmelouveia fMeddludwfoAniAerdesivimnsalanns ns
Uszgnaltalunsssmalanns (nssidsymannudou msyuuddeeiawes madeslans mandelans
MsUgnNENLAED)

Principles of mass transfer, Practical examples relevant to metallurgical
engineering. Applications in Metallurgical Processing (Heat Treating, Laser Transformation
Hardening, Welding Casting, Single Crystal Growth).

14

HAAWSNIIISEUT:

1. annsaedulenann1svesnisangleuwaniindulunssuiunsmalanginen

2. awnsaesuiludsiiesginisarlouina TusnulangIneinsuandg o 1w ATININI

9] 4 s N ! = A < v
Anufeu nmsyuuddlagiaiwes Madeulavy nisvidelany Nsugnudniae 1Wudy
PRE 60203 n1senglauaaiuiou 1 (1-0-3)

(Heat Transfer)

a v o 1 =

AyrUsAunay : 1l

NANNSNIMIENISENEWvaIAusau Mmegsludalfuinnertesiuimnssulannig
nsUszandldaulunssudsnidannis (nssudgneauieou nisguudalae lawes nsiloulans
nsvdelane N1sUgNKENLAELT)

Principles of heat transfer, Practical examples relevant to metallurgical
engineering. Applications in Metallurgical Processing (Heat Treating, Laser Transformation
Hardening, Welding, Casting, Single Crystal Growth).

[ 4 = 4

HAaWSNTITeUs:

1. annsaeduienann1svesniIsanglauausouninatulunszurun1smislansine,

2. anunsaesuigluldsimsizvinisatslouaiusou Tunulansine1n1sndnsng o wu

n3suAseANSau nsgunddlaeaees nisweulans nisnaelans NsUgnwan
Wwen Wudu

N§UIYINIAIUTANNITNIINILAIN

YY1 651 WNUHIFNAVDUNELUUNAIEDIAUTENDY
PRE 65101 %aNN1590uNuniiauna 1(1-0-3)
(Principles of Phase Equilibrium)

FurUeAunay ; laid
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anNIINIsUNamaniildnseungu AT Tiauna N15UTEUIMYRIAIMINYN

PNAFAIANT TTUUDIAUTENBULIYTD WALSEUURBIRIAUSENDU: S¥UU Eutectic, Peritectic, kag S¥UU
Ao v oA

AunaNguta ULy

Thermodynamic  principles governing phase equilibria.  Estimation  of
thermodynamic properties. One-component systems Two-component systems: eutectic,
peritectic, and complex equilibria.

[ 4 = 4

NARNWSNTI3U:

1. awnsaesuenannsiunldaisunugiaunala

2. @ansns kKU liaunale

3. @unsnesuiensiinuisenlussuuastesdusznau: seUU Eutectic, Peritectic, uas

srUUtUtauule

4. aansoidenlesrnuduiussenirunugliaunanaslassaiamdanginela
PRE 65102 n1sinluussendldanuvasunugiiauns 1 (1-0-3)

(Applications of Phase Equilibrium)

AyrdsAunau : laidl

Y 1% 3 a a = (=)

Nsudeiinaglaseasemiegania ssuvauesAusenauelag 1 2 uag 3 Nlilinswys
U Nt uNuilaunavesainldlun1seenkuuNITWeN NTIHITNAILTOU NMIVIEe kaEAY
DU

Solidification and microstructure. Three-component systems: type |, Il and Il

invariant equilibria. Applications of phase equilibria to the design of welding, heat treatment,

casting, and other topics.

14

HAANSNIEUS:
1. anunsaldunugfiaunaeduienisulainazlasiadnamiigania ssuvanuesrusenay
viladl 1 2 uay 3 Alsifnnsudsdiule
2. annsnthuwugiaunavealauUszyndldlunisesnuuunisiden nsuitnisanu
Fou n1sviae voslangaiasig o 1o
YAIYT 652 nsiasunlasuasasuda (Transformation of Solids)

PRE 65201 nswasuuvaana 1 (1-0-3)

(Phase Transformation)
AyrUeAunay : bl
qmwwamamimmmugﬁau@a ATULNT N15UT9E0 nsiUAsundaaanuuly

Aswns  Nsiasundasanuuliloniswns
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Themodynamics and Phase Diagram  Diffusion Solidification Diffussional

Transformation in Solids Diffusionless Transformation

14

HAANSNIISEUT:
1. awnsaesuienannisnisiisuanuvaunauazliaunala
2. ansaiuannismswasunawuuaunauas WaunauUssgnaldlunsusulss

TasaswazauTan1anavedansla

N§uAYIMIAIULANNIINIING

ﬁﬂaﬂﬂ 661 nafA1a@nsNISwANIN (Fracture Mechanics)

PRE 66101 namam%mmmnﬁn%uﬁugw 1 (1-0-3)
(Fundamental of Fracture Mechanics)
deAunau : 1l
umignamansnisuanin - msfuammufilunsdiisesdn inaeidindunis

wANn I8nAaeunIA Fracture Toughness  nsaldagslunsuszendldluanieinssy

Introduction to Fracture Mechanics, Stress Intensity Factor Calculation, Fracture
Criteria, Fracture Toughness Determination, Case Study for Engineering

14

HAAWSNIISEUT:

1. aunsaeSuienginssunisuanviniiietululany

2. awnsasmnumeudillanglunsdiififesinld

3. gunsavinsveaauiienA Fracture Toughness Tulangld
PRE 66102 n1suaniiniazn1sanvaslans 1 (1-0-3)

(Fracture and Fatigue of Metals)

Ardanaunau : laidl

NAMERSNITLANYIN LNausiNIskanNinueadan N1sanvesdan IINTVeIAIALAY NS
Uszgndld namansnisumniinluizesanudnvesian

Fracture Mechanics, Fracture Criteria of Material, Fatigue of Materials, Cyclic stress,

Application of Fracture Mechanics in Fatigue of Materials

b4

NAANSNI5I58Us:

Y

1. NS0T UIBNNNTUANTNTDITER WazN15avedianla

87

2. gnsaldinannisuaniinlusesnsuandinvesianuasnisarvesianiveidonidauian

Ippensgnsios
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PRE 66103 N153LAS1EHRMTINUANRNVaLlane 1 (1-0-3)

(Fractography of Metal)

FunUeAunau ; Taf

AIMNASEEMBUUUATNN 9 AMNNSEemgusnIskaniniuulUT zkazuuumrilon nw
mM3demeiiosannisan LLazmﬂGﬁmuViqmmﬁqq WUINIATIASIZRANULEYNIAINAINATS
@Oy A1TIATIERAIAILLALINNATNANSLEL N

Fractography, Fractography of Brittle and Ductile Fracture, Fractography for
Fatisue and High Temperature, Failure Analysis Method by Fractography, Stress Analysis by
Fractography

14

HAANSNIISEUT:
1. @N119083UIYANURANAINTEVINAN YA NTESMIEIINNTHANTNRUULUTIZUAY
wuumileala
2. AUNIAIATIRUTTANUAL TEUAWIAANESEINANANLFe L
3. @NU1IONATIBRAIANUAUIINNINNSFEE e
PRE 66104 naA1g@nsn1suaninuuudanduidaudunasianegu-n13s 1 (1-0-3)
(Linear Elastic and Elastic Plastic Fracture Mechanics)
IdeAunau : 14l
wdnMsYesNamansNITUANYin namansnisuanindmiumsauasunlasguiaiuy
fomgu namansnisuaniindmiunsidsusussuuudandunazBavigunns

Principle of Fracture Mechanics, Linear Elastic Fracture Mechanics, Elastic-Plastic
Fracture Mechanics

14

HAAWSNIISEUT:

1. annsaeSuievanmsvesnamansnisuaniindmiumaudsuntasgusanuuiangy
WAz TanRUUEAnEUNITA

2. anunsaUszendldnamansnmsunnsiniiiessunengiinssunisuasuutasgusnsly
FunuiiduianuuuBanduuas TanuuuBanguamsle

Y31 662 nalnnsiuasuniasgusisluvaudsdugiu

(Deformation Mechanisms in crystalline Solids)

PRE 66201 nalnmsiAsuguuvuanisluveandsifidugiu 1 (1-0-3)
(Plastic Deformation Mechanisms in Crystalline Solids)

Ay1ueAunay ; bl
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nsaguLUassUsIuuEaguraman, MaUisukUaIguiawuuaIThazAIy
B seaAnlany N15UABLLUAIFUIIUUUATITHAZANLILTIVBIlangh uUnaEREN

Elasticity of Crystals, Plasticity and Strength of Metal Crystal, Plasticity and
Strength of Polycrystalline Metal

14

HAANSNIISEUT:

1. mmaaa’%mawqamiumimﬁauwmgﬂiwwaﬂamLﬁalé’%’mmmﬂmauaﬂiéf

2. annseesuisluddinseinalafivhliAsanuudusdulasiaiwedanswanendn

e

PRE 66202 ns:mumsmsmﬁaugﬂ 1 (1-0-3)

(Deformation Processing)

AuUsAunou : 1aidl

AmNULALULATANLLATER NamanivesiinataLuUReLles nguianuuduse aunis
anuduiuSanuAuaeTnvesnsasuLasuuBavguuarons aunisves aaulad dmsu
Yaymuwuuamuasealululszuny

Stress and Strain State Basic, Concept in Mechanic of continuous Media, Unified
Strength Theory, Elasto-Plastic Constitution Relation, Equation of the Slip-Line Field for
Plane Strain Problem

14

NAANSNI5I58US:

@

1. @1115005UN8ANNNITANNAUNUSTENINANUAUANUAITEA LA

2. anunsauszgndldaunisves adulad dwsuuitymanueiealuwssuule

YAV 663 NHANTIUNISNAYRIlang

(Mechanical Behavior of Metals)

PRE 66301 nalnnsiaaanuudausslulans 1 (1-0-3)

(Strengthening Mechanisms in Metals)

AyrisAunau : 1l

mwﬁ%qaaiam%u ﬁgﬂﬂqﬂuﬂ'ﬁlﬂuﬂ’ﬂﬂLL%QLLN ﬂ?iLﬁMﬂ’JWQJLL%QLLNLﬁ@ﬂﬁ]’]ﬂﬂ?i”ﬁu
’EU ﬂ']'ﬁLﬁliJﬂ’ﬂlJLL%ﬂLL’iﬂLﬁlﬁlﬂﬁﬂﬂﬂ’]iﬁﬂ%U'}ﬂ%@\‘iLﬂiu ﬂ’]’iLﬁJJﬂ’J']iJLL‘%\‘iLLNLﬁ@Q%Wﬂﬂ']iLﬂUﬂ’]iﬁ3@’18
msiwnruudusslagnisiands msUsegndldnalnifiuanuudeusdulans

Theory of Dislocation, Principle of Strengthening Mechanisms, Work Hardening,
Grain Size Reduction, Solution Hardening, Precipitation Hardening, Application of

Strengthening Mechanisms

auilAaINanT 195.A39N 264 (4 a.0. 64)
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14

HAANSNIISEUT:

1. anansneduneHaveInIEUILNTugy Msanvwaingy naduaiseraneuaynius
wda sonsiiumnaudausdulavgle

2. ansnthmquivesdalaiady  udnmslunsifinaundassvedany anUszgndld
definenuudaussdunssuiunmstugy msassunansy nmadumsarasuaznisuy
wdslumaiinmnuudasslulansusasvinldegramnga

PRE 66302 wa@nssuvasyanignmgiige 1(1-0-3)
(Material Behavior at High Temperature)
Fyrdeduniou : laidl

a

nshuredlary MswWasusluuuansioaumgias Usingnisainaangingfigamg

Y

29 Mademeiigngilgs nseenuuuiuudmiunugum)ilas

Creep of Metal, High Temperature Plastic Defoformation of Metal, High
Temperature Metallurgical Phenomena, High Temperaure Fracture, Machine Parts Design for
High Temperature

14

HAANSNSISEUT:

1. anansasdunenginssunsdsuguuuuansiigungiguasmsidemedigamgiiae
voslangle

2. anansneduengAnssuNsAvveslansigumnigsle

3. annsalivdnnisvesmsAuveslans msiasusuuuuansiigamgligs Usngnisal
ydlavyIneiigumgiigs nsidemefiguvniiganssnuuuuazidentdnuiand

aaumnnigala

9 U

]
a o/ =

PRE 66303 wqmniimaefaaqwqmwgﬁﬁw 1 (1-0-3)
(Material Behavior at Low Temperature)
AvrUsAunau ; laidl
woAnssulangiigungiivies wadnsalansigumgidiniiqudesaiwaidoa nns
naaeulavziigumgiinn msldnulansigamgiin
Metal Behavior at Room Temperature, Metal Behavior at Temperature below

0 °C, Metal Testing at low Temperature, Application of Metal at Low Temperature
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14

NARNSNISI38US:

Y

¥

1. @unsaeduienginssuveslansigaumgiiaile

9 Y

¥

2. anunsaeenkuukazidantdiuianionmginile

Y

3. gnsatanuilanednungAnssuvedlaneiiguunivies waAnssuveslansi

9 Y

gaumnimniaudesmealivaiioenwuukasidentdnuiannaamalinla

9 Y

ngu3INR1UANN1TNIUAL

Y31 665lanzInemiuaiiusznd

PRE 66501 N52UUN5LA38ULsHAaTNagslagldaIuTou 1(1-0-3)

(Ore Dressing and Pyrometallurgical Extraction Process)

AvrdsAunay : Ll

nMswiouus nsnqelagldmnudeu nszurunsidudouvesnssuinislangnis
MsnTeuns N3 gammamans UiATensiiunazaneendiau nainLagnismuaLaLan N3
AAALNISIAL NTAUAAYDILIALAT AT

Ore Dressing, Pyrometallurgical Extraction Process, Complex metallurgical
processes such as mineral processing, roasting, oxidation-reduction, Smelting, Selective
leaching. Formation and control of slag. Stoichiometry, Mass and energy balances.

HAANSNIIEUS:

AN A %

aunsaesungyiseeiinnestesiunsruiumseseuns nsagalegldauseu wu

Uffisenmsifisuazaneendiau msifnuaznsmuauakanildlunisaqalans n13ga

auN19All NTANAATEINIRLATNEINULA
PRE 66502 n13agslanzlagldlnin 1 (1-0-3)

(Electrometallurgical Extraction Process)

IydeAunau : 1l

ns0qeus msuuanmlilaveudan’d nsceloudeeulumadlnily msinuaznis
AIUANALAN LAZNTAANYIRT 9

Smelting, refining, selective leaching, and electrolysis. Formation and control of
slag.

14

NAANSN1SISaUS:

Y

aaa IS a

aunsaesunegufisenaiinnertesiunssuiumsaquus nsusvannlilaneusans

Toglgluii wu nsargleudeeuluwadlni nmsfiauaznisaivauaiante
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Y31 666 lanzIneuaznszuIun1sHanYadlansnguman

PRE 66601 lavizinguasaudnvaananndn 1 (1-0-3)
(Steel Metallurgy and Its Properties)
AuUsAunau ; laifl
Iaws%wmﬁugmuawﬁmaamé‘ﬂﬂé’mazmﬁﬂﬂé’wau AUURNIINALAENIINYAN

'
a1

YDUNANNAMALNANNA AT IOHAY TINTBNTNAavesWNaNTITAeauTRveunan unuglauna
wian-A1slun

Basic metallurgy and classification of steels and alloyed steels. Mechanical
properties and physical properties of steels and alloyed steels. Effects of alloying elements
in steel. Fe-Fe3C equilibrium phase diagram.

14

HAAWSNSISUS :
1. awnsaeduielangIne1veunannauazanndwausisayle
= a a < 12 I3 ¥ %
2. annsalSeuiisurinveananndwazimannanaus g pale
3. gnsaeiungludingzidvsnavessawaniiiseauiRveanannauazivinndn
GGl ]
PRE 66602 N32UUNITNAALAZNITITIIUVDURANNED 1 (1-0-3)
(Steel Processing and Its Application)
FurUsAunay ; laid
ad a @ I3 ¥ a I3 ¥ ¥ a &
NSSUITNSHAMUMANLAZLIANNAT NISHARLMANNAIAIYLAIDNTLAU LANB15N AN Tane
Ineluwdnwnunlane N55UITD1SNOU-20NTAU APBNTATU (1O1OR) NTLUIUNSTEALIASANTURALAIS
09 Maviassuusaldasdmsundnsusimvanndt msdwanndlUldenu

Iron and Steel making process, oxygen steelmaking process, electric furnace
steelmaking, ladle metallurgy; AOD process, direct reduction and smelting processes.
Casting-steel and iron. Continuous casting of steel products. Iron and Steel applications.

14

HAANSNIIEUS :
1. @U15095U8NISUISNSHANANLazANNale
2. @1115093UNUNITHAMMANNAIPIENNDDNTLAY W1D15n Tangdneluisindlans
N35U35915N0U-0NTLAU ABNTATU (1B1aRA) 16
3. @1U13085UENIINTTLALIATANTULAZNNTOAY N1IVEBURUUsBLTRIE T UNER
< v v
widnnanle

4. gnnsadedlesnssuismsuasuaznisihlUldaueandnnarviinsng q 1o
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PRE 66603 lavizanguasaudfnng o vaamannaivas 1 (1-0-3)
(Steel Casting Metallurgy and Its Properties)
ArUsAunay : laidl
Iam%wmﬁugmLLasmﬁmmaqméﬂﬂé’mdaLLasmé‘ﬂmﬁmwdawammmam auvRAnIena

'
a0

LagnINIenMYeImanmisaouazanuiieanaonday uddnsnavessuauniiseautive
<
ban
Basic metallurgy and classification of cast steels and alloyed cast steels.
Mechanical properties and physical properties of cast steels and alloyed cast steels. Effects
of alloying elements in cast steels.

14

HAAWSNSISUS :

1. awnsaeduielanginemanndvasnazinannaasnausianaula

2. awnsan3euiieusiiaveundanndmaowasinanndviaonaus At

3. anunsnoseluddiasgidvinavessinauidneauivesuvinndvaouay

wannaMasNANSIANEL LA

PRE 66604 lavzineuazauifvamanvae 1(1-0-3)

(Cast Iron Metallurgy and Its Properties)

AdeAunau : il

Tangingnitugiusazainvoundnudonasmdnvdonausiguay  autinisnauaznis
MENMYBIVEN B LALINANVdDNANSNHAN TInTeBvENaTeIsnHaNTiTdeaNTRvenanvde
wHunTiaUnaman-ATUBY

Basic metallurgy and classification of cast irons and alloyed cast irons.
Mechanical properties and physical properties of cast irons and alloyed cast irons. Effects of
alloying elements in cast irons. Fe-C equilibrium phase diagram.

14

HAANSNIIEUS :
1. annsaesunglaveinenwinuaenasmanvidenausinnaula
2. awnsalFeudieuriinveavinaetasianiaonaus npaula
3. annsnesuneluddianegidvinavesspanifneauiRveandnvdeuasminude
HeusHanle
PRE 66605 nszulun1suanuwazn1sldauvaamaniae 1 (1-0-3)
(Cast Iron Processing and Its Application)

AyrueAunay : bl
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NIINIBNISNAAUANUABAU N1SUEDNABLUANYABLALIANAE DNALMELAYTAATS 9
AIAIWIMEILNEY NTIUITNITRARENNTILI nsUSuURanTRveunanvasludn n1sanu3una
dawles nsiununiidenlutuneunisinmwanuasinien nssuisniseuguvaananias nsldau

[ 1
LAANNGD

Pig iron production, cast irons and alloyed cast irons casting process, charge
calculation, graphite formation in cast irons, ladle inoculation, desulfurization, magnesium
treatment in ductile iron casting, heat treatment of cast irons, and applications of cast irons.

14

HAAWSNSISEUS :
1. @wnsnedunensIUISMSHARWaNaela
2. gnansanseunadrauiidlunszuiunmsvaemanuasdiewnneing « 4
3. @nansniAgvinavesladenis 9 lunszuiunisuas wu Ysunaunii@eu daes
molassasLaranvagdlaneIngweswanns luvils

4. gnunsadenlenssuisnisndnsaznsiluldnureandnvaesinng 9 1§

PRE 66606 N32UIUNNSHAALAZNSIUIAN AN ANLAZIRANNANYADNE 1 (1-0-3)
(Cast Alloy Steel and Alloy Cast Iron Processing and Its Application)
AyrUsAuneu : 1udl

N35U3TNSWANLMANNaoNANRAzINANNA MAINEL SIRNaLTILAY YTauazlansIng

(%

fugnuvenndnnaenankazminndmasnay andinne 9 msldnuvesaninuaenauuazsimanndn
VAONAN NITUITNITOUYUVOUMANNABNANUALINANNANAONAL INANNANANAIAINLTINTIE
Tangimendmiumannantiatuae wanndmasnausiauianiiaas mdnvaenaulasidleugs

Alloyed cast irons and alloyed cast steels making process, alloying elements,
classification and basic metallurgy on alloyed steels and alloyed cast irons. Properties and
applications of alloyed cast irons and alloyed steels, Heat treatment of alloyed cast irons
and alloyed steels. HSLA steels and stainless steel metallurgy. High Manganese steels, high
chromium cast irons.

HAAWSNTITEUS :

1. @1113083UNENTIHIBNTHANMAN VI ONANUAZIANN A VR ONANS MU LAl

2. mmma%msﬁuﬁﬂLLaﬂam%maﬂﬁug’mﬁuaﬂmﬁﬂwdammmzLwﬁﬂﬂﬁﬂwdamau
audAne 9 mMsinuvesrinvaenauLazannaaenauls

3. mmma'ﬁmEJﬂiiﬁgmiausqwaﬂL%ﬁﬂwéamamLLazmﬁﬂﬂﬁméamam WANNA WL
Manuudeusegs Tavenedmsumanndiliaiuvae wanndmaonaus

wianilaas dnvaenaulasillongale
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PRE 66607 imAnndarmudaussgetuge 1 (1-0-3)
(Advance High Strength Steel)
deAunau : 1l
wannIsveunannatauudusgs wanndimnuudausigeuszianeig g 38n1sudn

WANNAIANLLDIIIIES aUTRA1N 9 VoUNANNAIANMTINTIGY NITUTUMBNNAIAILRDILTIE

Concept of High Strength Steel, Type of High Strength Steel, Production of High
Strength Steel, Properties of High Strength Steel, Forming of high Strength Steel.

14

HAAWSNISISUS :
1. aunsasyyrilaveaunanndinnnundusigssznneng q e

2. awnsnesuelangivien audRane 9 vesmanndnnuudausgeaUszaneng o ld
3, mmsaa%mamsﬁ%mimémLLaSﬂws%ugﬂLwéﬂﬂﬁﬂﬂaﬂmLL%QLLNQ@I@’T

4. gnsadenidinuminndinnuudausigeussianen o ldegamnzay

Y031 667 lanzinguasnszuiun1snanuadlanzuannguman
PRE 66701 langinenvasagiiiounguvioazgiliiiouie 1(1-0-3)
(Aluminum Alloys Metallurgy)

AyrueAunay ; bl

autAnenmuazaudinianavedlaeranergiidon unugiglasvunsuvedannay

a = <

availlley lassadmndlangingvedanenanorgiiflon n1sudedd n1sUSuanimnsuy n1susuuss

Y

anwagnlaneIne1vesdaney naenduANLdIusTEnIduNaNNIuATiiolATIAT1N AN A

Physical and mechanical properties of aluminum alloys. Aluminum alloys phase
diagram. Aluminum alloys microstructure, grain refinement, silicon modification, correlations

between compositions and microstructures.

14

NAANSNISLS8US

v
1. ansaesuwantinenimvedavenavsvailidoula
2. annsaldunugiiialnezunsuvinelassainsvedansnavevaiilloula
3. @105 UIENaYRINITUTUAN NN TY MIUSUUTIanwarmalanyInevesdaneu
solassainganiala
4. @nunsnesuedliarauduius s ninduNanuaiidelasEImNania
a 14
voslaverauazgiliels

PRE 66702 n1sidenldnuezgiiivunauvsoazgiiideuie 1(1-0-3)

(Aluminum Alloys Selection)

AyrueAunay : bl

auilAaINanT 195.A39N 264 (4 a.0. 64)



und.2 KMUTT

n1s3unUssianveslavenauevgiiilen lavenavezgiiflouinsaia lavenay

a A

svaillisansavae audivasmathluldnuedanenavevaiifouusazUssny

Y

Type of aluminum alloys, wrought aluminum alloys, cast aluminum alloys.
Properties and applications of aluminum alloys.
HAAWSNISISUS :

a

1. annsaesuvanthvuvedlavenatergiiounsasUseianla

2. ansadwunUssinnvedlanenauavaiillouls

3. anunsadentdnulanenavergiifonusasUssinnlaegnaununzay
PRE 66703 nszulun1snanasgiitiisunauviseasgiiiieuie 1(1-0-3)

(Aluminum Production)

FyrUedunou : laidl

nsrvIumMwanuaznsidnulanenauszgiidon nseuIun1sia NsEUIUNTVIEe
paoAIUANIATUS TE NN TEUIUNSHAR daunauniaadl TassadanaganiauayautRnldn

Manufacturing process, rolling, casting and uses of aluminum alloys. Correlations
between manufacturing process, composition, microstructure and properties.

14

HAANSNIISUS :
1. @503 UIENTEUIUNIHENBYATi TN WU NTPUIUNTIA NTEUINNTVED L6
2. @15085UEAMUFUNUTTENIN NTLUIUNTHER drunaumaall 1aseasan
aneduriusfuantAnlfnvesezgiidels
PRE 66704 1ang3n8190990UASHENYTANDUAUID 1(1-0-3)
(Copper Alloys Metallurgy)
AdeAunau : 1l
audfnennuazandininavedansnaungunewns wiuginalaezunsuvedlany
HANNGUNBLAY laTeasneganiavedlanenaunaunawnl kazn1susulvinsuasiden nasnau

ANNALNUSTEnINd LR aUNIRATiuaslATIEEIN19aN A

Physical and mechanical properties of copper base alloys. Copper base alloy
phase diagram. Copper base alloy microstructure and grain refinement. Correlations between
composition and microstructure.

b4

NAANSNISIS8US

e

1. annsaasusantAnien nvedanenaungunauale

2. anwnsaldunugiiialnezunsuvinelassainsvedanenaungunauwasla
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3. @usnesuneNaveINsUTUan NIy n1sUsuUsslassaanialulaneraungy
NoIAIlG

4. gunsoasuaNudTusTEnivduNauLeidelasIaTvaganialulaenay
nauNoAla

PRE 66705 N15480n 1441 UNBILAIKNHNNTONDIUAUTD 1(1-0-3)

(Copper Base Alloy Selection)

deAunau : 1l

N33 MUNUTEANVDILAVENAUNGUNEILAY LaNENAUNFUNDIUAWNTATA LavieraNngy

nowanIavae audinarnisiluldanuvedansnaungunedniusazUssny

Type of copper base alloys, wrought copper base alloys, cast copper base alloys.
Properties and applications of copper base alloys.

HAAWSNSISUS :

1. ansoesuivantiuvedlanenaungunasunsusasUssnnle

2. @nsaduwunUsznvvadlansnaungunaaLasla

3. annsadenidanulavenaunguneunusazUssinntiegrumavay
PRE 66706 N3ZUIUNITHANNDILAINANNIDNDILANLAD 1 (1-0-3)

(Copper Base Alloys Production)

AvrdsAunay : Ll

NITUIUNMITHANLAZNTITNULaNERALNGUNBILAY NTEUIUNTIA NTLUIUNITNAD

AaBAIUANNFURUSTENINdINNaNNIwAll TassasannganiauasaudRnle

Manufacturing process, rolling, casting and uses of copper base alloys.
Correlations between manufacturing process, compositions, microstructures and properties.

14

HAAWSNTSISUS :

1. @N11908TUIUNTTUIUNITHAANSILAINAUVTONBILAATD LU NTEUIUNITIA
nsyUIUNIVRBLA

2. annsniBenlesmnuduiusseninanszuiunisaan drunanyaad laseadiamg
amafuantanlfnveslansnaungunounsls

PRE 66707 Tavgnguuunili@eunauuazdenzdnas 1(1-0-3)

(Magnesium and Zinc Alloys)

ydeAunau : 1l

audd nszvIumINdanaznslidauvedlanenquuuni@uunaunasdinsdnay naonau

ANNENTUSIERIdIUNaTeT TAs9aT9negania nssuIsneeuseukasandRnla
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Properties, manufacturing process and uses of magnesium and zinc alloys.
Correlations between composition, microstructure, heat treatment, and properties.

HAAWSNISISUS :

1. ansoeduivand® nssuiumndawarn1sidnuvedlanenquuunii@eunauiag
danednaule

2. annsnidenlesmnuduiussenindunanmaaiinaslnssaironisganiauay
anunsadentdnulavenquuunfi@eunaunasdainsdnaulnogiumunsay

3. aunInosUILHATRINTRATIAISauAeAuaNTRT I IuaYa N saIdennsTaAs
mepuseulunsusulpantilanenquuunili@eunauuasdinsdnaylaogng
RVTRETHY

PRE 66708 lanzuuudnuaslansiinna 1 (1-0-3)

(Babbit and Precious metal)

IydeAunau : 1l

auuf nszvIuMIKAnLaznsiduvetlansnaungulanenaungy Babbit uaslaneiian
aenIuAIEITUS T sduNaIaadl TassadvnaganiauayayRfle

Properties, manufacturing process and uses of Babbit and Precious metal.
Correlations between composition, microstructure, and properties.

HAANSNIIUS :

1. annseesuiwand® nssuiumnaauazn1sldeuvedlangkaungy Babbit uaglane

fela
2. annsnideulesmnuduiussevindunaumaaiiuaslnssaironisganauay

anunsadentdaulavienaungy Babbit waglaveliAlaegamungay

NEUIYINIAIUNTIATILE0)

q

?{ﬂ%‘lﬂ 658 nsnadauwazIlATIzianwuzvadans (Metals Testing and

Characterization)

PRE 65801 n153tAs1zilaseadnalans 1 (1-0-3)
(Metallographic Analysis)
FunUeAunau ; laf
NANNITVBINTVAFBULAL IR IBaNwzadlans IneATaUAguiInIsnIIvEay

laseasagana MInsIdeulasiasmraIn Mludenun s USinn MsIATEIdIUNEY

= a L3 a 'S |
MaALYe9anelngaUAlnSIMBsHALNNTIASIEWUULIEN
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Metals Testing and Characterization including Micro and Macro structure
Characterization, Qualitative and Quantitative analysis. Image Analysis by ImageJ,
Spectrometer and Wet Analysis for chemical composition analysis of metals.

HAAWSNTSISEUS :

1. @1313093U1eMaNN1InTIaeulATIETNganIA N1IRTIRdeUlATIETIaumAA malu
WenannkazUTIN MTleTIsIdIuRaunsaivadlanslasaalnslinosuas
neszvnuulenta

2. aunsadenidiedesiienaziinsmaaeulimusanivnuidemdangivenld

PRE 65802 watian1satasnziautnvaslany 1 (1-0-3)

(Metals Characterization Techniques)

AvrUsAunay : laidl

v

NANNTVBINITNAFBULAEIATIEVN wlzvadlany LneAToUARUANNITIATIEaN Y

ee

999lane NTIATIEINIANUSU kaznIsnaaauwuulivinais

Metals Testing and Characterization including Thermal Analysis and Non-
destructive Testing (NDT)

14

HAAWSNSISEUS :
1. ansaesuierannismedeukazinTeianvarvedlany wagnmveaeuwuuly
inanela

2. annsnidenliiniesilonagBnsmaaeulivnzaniunuidomalavyine s
PRE 65803 n15UszgndlderuganssAdaansidenanimuasusunn 1 (1-0-3)

(Applications of Qualitative and Quantitative Microscopy)

IdeAunau : 1l

MANNITVBINITNAFBULAEIATIZYEN e U0dlans lngATaUARUEINITIATIZTAN YL
voslavefenninaileiias1evidugs SEM, EDS, EPMA, TEM, XRD and XRF

Metals Testing and Characterization including SEM, EDS, EPMA, TEM, XRD and XRF
HAAWSNSISUS :
1. @wnsoesulsndnnsadeuLar s eidnwazveslanedenioslolins iy
g9 SEM, EDS, EPMA, TEM, XRD and XRF ¢
2. aunsadenldiadediowaziinsvageulivunzantuadsenndangive s
PRE 65804 N15nA&#auNI9Na 1 (1-0-3)
(Mechanical Testing)

AyrueAunay : bl
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NIINARBULTIAN NIINAABULTIAN N1SNAFDULTITA  NITNAABULSINA N1SNAEDU
ﬂ’J’]@JLL%\‘i ASNAABUNITAT NISNAABUAIILAU NINAFDUAITANTNTD NISNAABULIINTZUNN

Tensile Testing, Bending Testing, Torsion Testing, Compression Testing, Hardness

Testing, Fatigue Testing, Creep Testing, Wear Testing, Impact Testing

14

HAAWSNISISUS :
1. @NU15003UENANAITHATTUADUNITNAADULTIAG B399 L5ITA 1IINA AULTI N5
NAADUNITAN NISNAFBUANUAU NISNAABUNISANNTBMALNITNARDULIINTLWLAN b6

2. @unsovaenkiesasiianazisnisnaasuliwmunzauiunuIdenidansinela

NFUIVINWIUNISIRBNUATRBNLUUTEA

YAIY1 672 N1588NLUULUNED (Casting Design)

PRE 67201 warnansn1sluavastinlavgdwiuszuusietinlans 1 (1-0-3)
(Fluid Dynamics for Gating Systems)
Fyrdeduniou : laidl
nssuAsn1sudelany ngAnssunisivaveslansivanazssuuiteilans wénnis
narmanfuesesivaiiigidosiunsoonuuumadilangitousneussliiugag nyveanamansves

TvanarnavaluiuuflLarANUUUTILADTZUUNINGN

Casting procedure, Flow behavior of liquid metal and gating system, Fluid
mechanic relate to design in gravity casting, Fluid Dynamics and effect of momentum and
turbulence on gating system

14

HAAWSNSISEUS :
1. awnsaesuenginssunisivavedansvarvaglvaidiguuunaela
2. mmaaL%auimﬂgsuaawamam%aﬂwau,azmasuaﬂuLmuéfml,azmm{juﬂwﬁmzw
madilanyly
3. @nunsaepnuuusEUUMaE I TansAideuseusdduaasld
PRE 67202 n1saanuuunseaiuuazlduuu 1 (1-0-3)
(Pattern and Core Design)
FunUeAunau ; laf
ANEIAYIBINTTAIU WALULATNITHANNIZEIULAZASZTEIULUUAIN § NTODNLUY
nsvaudmiununds madenldlduuy nsuedalusunde Inswefannisudssvesilany

NTBNKUULULUTIER NSInUATUIALAETEEEAURBluNuvae Amnugnaeslununaeila
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Roles of Pattern, Type and Pattern making technology, Pattern Design, Core
and its selection, Shrinkage, Solidification shrinkage, Mold design, Dimensional variation and
tolerance, Casting accuracy

14

HAAWSNTSISEUS :
1. &unsaeduienannisuan waluladnisnannseaiulaznszaIuLuUaIg o 19
2. annsneenkuuNsTanULazdenIssHAnN ST raNdmunumaold
3. annsafwunvasluuvdeuas fruavwIALaE STz Ao i uvae L
4. @1U15095U18NTUsTENALIVENYDINTTRONLUUNTEAIUAMT U UVED ALz
fuanuagaudesmsldauluangimaiule

PRE 67203 nseanuuusazAuamszuutowdniilans 1 (1-0-3)
(Feeding Design and Calculation)
AvrdsAunay : Ll
unihszuudlowduilany svuulouiutdlanzuuusing 9 nisulssvenilave naln

AsUBUAN NSAWINSTUUY UL lay

Introduction to feeding system, type of feeding, solidification, Feeding and
feeding mechanism, Feeding calculation.

HAANSNIISUS :

1. @nsnosunendnnnsvesniseenuuussuuleudutlans ld

2. annsasenuuusasEenldiussuuteuduilans [detamnzauaonadoeiu

FUIR ENEALVITUIUNES

PRE 67204 N1599NWUUNUNADEIRSUUNEDLUUAN 1 (1-0-3)

(Die Casting Design)

JvrUsAunau : laidl

WithnssuiunsvasuUanuaslanyinenfiiiendes nsudef ssuudierinlans s
syUEINALAYTMEDNTe M landIuLAY Msteuduilansdmiunundeuuuin nns
pnLUULAYAUIAISE UL lany szuuleuiuinlansdmiunuaouuudn Tasadne autiuay

AUNNIBIVBNNUAYNEINTNED

Introduction to die casting and metallurgy, solidification, gating and feeding in
die casting. Die ventilation and overflowing, Gating and feeding calculation. Structure,

properties, and defects of the finished casting.
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HAAWSNTSISEUS :

1. @315085U18NTEUIUNSKAEANSHTsTITasUaaLUUdnle

2. dNUN3ABBUNENENNISUBINITOBNLUULALAUIAISE UL Tans war ssuUTouLR
dlangdmivaundeuuudnld

3. annsaideulesmnuduiussywinanisesnuuustuudieinlany Tassedrsnionds

nvae wavlon1aingaunnIIvesuAendInIvasle

Y31 673 Yagdmiumsldnunanmaiigiuazaumgiinn

(Materials for Elevated Temperature and Cryogenic Service)

PRE 67301 ndnn1svasiandmiunisidauigamgiige 1(1-0-3)

(Principles of Materials for Elevated Temperature)

AvrdsAunay : Ll

ANULEDE5URIlATIASS ANLTIUTS LLaSﬂﬁLﬂgﬁJugUﬁquQﬁQﬂ WAZNITZUUUARUY
nalnnisAuAaIuG, LLmuqﬁmiLUﬁauLLUmgUiN WaZLHUAINITUANYN NSNS mMsideNanm
GUENIaMZLﬁ’eNmﬂQMMQﬁ

Microstructure Stability, Strength, High Temperature and Cyclic Load
Deformation, Creep Mechanisms, Creep and Fracture Deformation Diagrams, High
Temperature Corrosion and Deterioration

14

HAANSNIIUS :
1. ansaeSuenginssuvedlaneigamgiiadla
2. anunsnesuleMsdeNanIuarnisinniouvatlaneiiiosningaumngila

3. ansantenlespuduiusseringdasiadng anuudausikasnisdenaninvesian
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=

PRE 67302 nsalfnwvaslanzdmiunislisnuilgumgiige 1(1-0-3)

(Case Studies in Metal for Elevated Temperature)

AvUsAunau ; laidl

antfvnsnavedlave nqulaneinifanay lavglaveainay lavsnaungumanuazlane
NuANLIIU Tnsansaunidiunauniuail Tassasrs anmnsldau anuatesvedassasie nsau
ARTUAILAZNITLANTNINAIULAY LLNUQﬁmiLU?ﬁIUULLUaQEUﬁ’N WAZUKUAH  MSuensin ANg
L?{IauamwsuaﬂamLﬁaqmﬂqmmﬁ

Mechanical Properties of Superalloy e.g. Nickel Based Alloy, Cobalt Based Alloy,
Fe-Based Alloy, and Refractory Metal. In aspects of Chemical Compositions, Microstructure
Stability, Strength, Higsh Temperature and Cyclic Load Deformation, Creep Mechanisms, Creep

and Fracture Deformation Diagrams, High Temperature Corrosion and Deterioration
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HAAWSNTSISEUS :

1. annsaesuenginssuvedlavenqulavsinfanay lavelaveaingy lavenaungy
wanuaglavenuanuieudleldauiigumyligdls
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3. annsaidienlosanuduiugseningdasaine mnuudausuaznsdenannwvosian
fgaumniigsle

PRE 67303 N32UAUNMSNAAAIBNITUAIRIMUUTTHANS 1 (1-0-3)
(Directional Solidification Processing)
IdeAunau : 1l

a [y

mslefiosvesiaseaine Arudause uaznsasusuiigumgligs wazanszuuad
nalnnsAuaaum ununfinsiasuulasgusne uasunugll msuenin msdanseu madexanin
yoslavziilosangamyd

Microstructure Stability, Strength, High Temperature and Cyclic Load
Deformation, Creep Mechanisms, Creep and Fracture Deformation Diagrams, High
Temperature Corrosion and Deterioration

14

HAANSNI5ISUS :
a @ o aa . el . ! 2
1. @100V IEHAVDINITUTIAIUUNNANY (Directed  Solidification) #ang#nIsu
1 a k4 I3 a N a

votlaviy WU ANUETesvedlaseding ANULTNs Nsidsusuiigamngiias anse
WUUAAU waznalnnisAuaaudala

2. @509 UNBNaYINTUTIRILULTTIANI (Directed Solidification) siawgRnssy
vatlavgliloiinnisuaniin Mfanseukaznsdenaninvesaneiiieaningamgila

3, @ansadesziliiuieeudidusazdefvesnsyuiunsudnmenisuddiuud
#ienne neanizlulaviengy Super Alloy

PRE 67304 Jagnuauiau 1 (1-0-3)

(Heat Resisting Material)
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Heat Resisting and Fire Resisting of Material, Heat and Fire resisting Carbon
Steel, Heat and Fire Resisting Alloy Steel, Heat Resisting Stainless Steel, Heat Resisting
Nickel and Cobalt Based Alloy

14
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(Materials for Cryogenic Service)
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Cryogenic Principles and Applications, Ultra Low-Temperature Materials
Properties, Thermal Insulation
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511913‘0’1 674 %’s"i’aquazﬂ'mm%’ﬂﬁ’ulé’ (Biomaterials and Biocompatibility)

PRE 67401 ¥3iaquaznisunluldanu 1 (1-0-3)

(Biomedical Materials and Applications)
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Materials in Medical Device Design; Metals Group e.g., Stainless Steel, Nitinol,
Magnesium Alloy, Tantalum and Bioactive Metals and other Metals
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2. annsneSuiewgAnssuveslaveanunsoldifuianlungy Bioactive 16

3. anwnsalSeuiisvaudidethlvlgnuvesianlungy Bioactive l¢i
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NFUITINWUNITIAANIIAANTEU N1TIHBNENIN UazA1uLEENE

YAV 668 N13ANTauULarn15Uadiy (Corrosion and Its Preventions)

PRE 66801 aquunafaniuazaadansnisnansauvadlany 1 (1-0-3)
(Thermodynamics and Kinetics of Metallic Corrosion)
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Basic principles of Thermodynamics and kinetics on metallic corrosion. The
common forms of corrosion, general corrosions, galvanic corrosions, corrosion susceptibility
tests, and economic considerations.
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PRE 66802 n1suaniinannswmdeniidiedaindas 1 (1-0-3)
wasasdemeiifinaintalasiau
(Environmentally Induced Cracking and Hydrogen Damages)
AvrdsAunau : laidl
msfanseuiiinanmamienihnnanudusasdunden nstanseusiufuaud
Flulavie Anudemesaznisianseuiiinanmsmienimesdalasau (HIQ) mudemediia
nlglasiau Hydrogen Attack, Hydrogen Blister, Precipitation of Internal Hydrogen, and
Hydrogen Embrittlement N15AANTOUTINAUNITANNTOU LagATEIANY
Environmentally and Stress induced cracking, corrosion fatigue in metals, failure
on hydrogen induced cracking (HIC), hydrogen damage, erosion corrosion, case study and
preventions of corrosions.
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PRE 66803 N135NANIBULUUYNLAZNITNANTBUANVIULNTY 1 (1-0-3)
(Pitting and Intergranular Corrosion)
AvrdsAunay : Ll
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Passivity in metals, pitting corrosion, crevice corrosion, corrosion under
insulation. Principles of intergranular corrosion in stainless steel welding and its preventions,
Knifeline attack, case study and preventions of corrosions.

14
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lavguazUsulpsaudivedlanslvimunganiudnyasauls

YAILT 669 A153LAT1ZRANULEEMIEN19lansInen (Metallurgical Failure Analysis)

PRE 66901 ﬁug’mmﬁLﬂsﬁzﬁmmmﬂmﬁama 1 (1-0-3)
(Fundamental of Failure Analysis)
FunvsAunau : 1ad
FupeuMTIAsIERANUEEY Msdemenuusy nMsdemenuumde ns

a

deveilosannnisan nsdnuse nMsidemelliesainagumgd

Y

Step in Failure Analysis, Brittle Fracture, Ductile Fracture, Fatigue, Wear,

Fracture at High and Low Temperatures
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PRE 66902 nalnnisidevinenazilasedwandauiiieatos 1 (1-0-3)
(Failure Mechanism and Related Environment Factors)
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Failure Mechanisms; Brittle and Ductile Fracture; Fatigue Wear; Environment
Assisted Cracking; Corrosion Failure; Hydrogen Damage; High Temperature Failure

14
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¥A3Y1 681n331ATN19AUTAUYalane (Heat Treatment of Metals)
PRE68101 N3¥U7UATITNINANNTaUYaRaliiluukaNvTaasaliitouie 1(1-0-3)
(Heat treatment of Aluminum Alloys)
Uedunion : 14l
ngui] wazmdnnisvesalaindu denalnmsifiunuudsuswosergiiden nsdud

NSAANANINLLAZATIAVBITUIANTY NSiAsuLUanEvesvatndsluazalifion nssuisn1emlny
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Fouse 9 Tusrgiliflon uaveSulgiunIesilenlinasnaunisaiunuamnI

Theories and principles of dislocation on strengthening mechanism of aluminum,
recovery, recrystallization, and grain growth. Phase transformation of solid in Aluminum.

Other heat treatment techniques emphasized on aluminum. Equipment and quality control.

14
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FoulosdeUszansnmvenaiesiioflisioniseuaununinldegiamnga
PRE68102 NT¥UIUNTITNINAMNTDUVYDINDILAINANTONDIUAUTD 1 (1-0-3)
(Heat treatment of Copper Alloys)
deAunau : 1l
nuf wazvdnnisvesdalaindu sonalnnisiiuanuudaissveslansuaungunouns
MsAui maiandniniuaznislavesvuaingy msasuulasavesvosudddulavgnangy
NoIuAg N53ABNALTouse 9 Tulanenaunguveduns wazeSureiunieadlefldnasnaunis
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Theories and principles of dislocation on strengthening mechanism of copper
base alloys, recovery, recrystallization, and grain growth. Phase transformation of solid in
copper base alloys. Other heat treatment techniques emphasized on copper base alloys.
Equipment and quality control.
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PRE68103 ﬂizU'Juﬂ'ﬁ‘vmﬂ'J'm%'au"ummﬁnné’wawﬁ"qLLazmﬁnﬂﬁwﬁ&lqs‘i 1 (1-0-3)
(Heat Treatment of Low Alloyed Steels and High Alloyed Steels)
AyrUeAunau : il
wdnnsNsasuuUaareumndnndd ﬂi'ﬁﬁ%ﬂ’liausqusuaﬂmﬁﬂﬂﬁ’mamﬁmmauﬁmaz
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Principle of phase transformation in steels, Heat treatment of low alloyed steels
and high alloyed steels: Annealing, Normalizing, Hardening and Tempering, Stress Relief
process, Austempering and Martempering, Hardenability of Steels.
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auUsaU N13BUUNA NMIYURTwMazn1sauAull N1SaUARIEAMILALANATY N1TOUKUY
soawUo3wmazinsmuUedly
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4. gnsodenldnssuisneanudeuldegrunnzauivansinianadidesnis

PRE68104 mzmumsmemw%’awaamﬁﬂﬂé"ul,azmﬁnwdawam‘hLtazwauqa 1 (1-0-3)

(Heat Treatment of Low and High Alloyed Cast Steels and Cast Irons)
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WANVideNaN Wiannavae wanndmasnausnwiendags winndnlSatlunas wdnvde winnas

NausIlAsilengs wihnnasiiiasnse

Effect of alloying elements in cast steels and cast irons. Heat treatment of cast
steels and cast irons Cast Steels, High Manganese Steels, Stainless Steels, Cast Irons, High
Chromium Cast Iron, Nickel Hard Cast Iron

v ¢ = 4
NAAWSNTI38U] :
1. annseesuedvdnavessiawanlumdnndwazindnvasle
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wiinvidenausnlaslengs wdnvaeiliiaansala
4. ansadenlenssudsnianuiouliegamunsauivaudinienaiaeenis
PRE68105 nszuun1sveaudouvadlansnguiman 1 (1-0-3)

TuaugaanssUNaneTUUA

Ferrous Heat Treatment in Automotive Application)

ydeAunau : 1l

WANNNUINTINIBNITUYUTBAMEN Tl ugRaNTsNEUEUA NMTBUBDU NITYURDII
Y a s a ca sa aal a & v
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Principles of heat treatment of steels in automotive industries: Annealing, Through
Hardening, Surface Hardening, Carburizing, Carbo-nitriding, Nitriding, Flame Hardening,

Induction Hardening, Quenching Media, Types of Furnace.
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YAIY 682 INEAENTHATIAINITUNUANL (Surface Science and Engineering)

PRE 68201 fagnsmsldaudanssuiuiia 1 (1-0-3)

(Applications of Surface Engineering)
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Selecting Surface-treatment Technologies, Fundamentals of Thin-film
Technology, Innovations in PVD Technology for High-performance Applications

14
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PRE 68202 mAlulagn1siaaiauRa 1 (1-0-3)
(Coating Technology)
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Thermal CVD Hard Material Coating, Electrodeposition Coating, Electroless
Plating, CVD coating Technology, Thermal Flame and Arc Spraying Technology
% 4 = b2
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(Coating Characterization)
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Surface States, Characterization of coatings, Tribology
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YAIY1 683N1531AT1LINITLUIUNTTYUFU (Forming Process Analysis)
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(Mechanics of Sheet Metal Forming)
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Sheet Deformation Process, Deformation of Sheet, Loading Instability, Bending

of Sheet, Cylindrical Deep Drawing, Combined Bending and tension of Sheet, Hydroforming
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PRE 68302 M3daszinistugulans 1(1-0-3)

(Metal Forming Analysis)

Ay1ueAUnay : bl

[

A15ILATILIAIAINULAUAIULASIATLAA LUV ULTUSU NISIATIEREUNITAIUNUS VDS

Y

ANUAUAILATEATUUETUIU MTIATILNTEUIUNTTUIULUUAN 9 Msgrudu dUesiund

adu el Wiy mslnszvinszuiunstugilaeld Iludieduw

auilAaINanT 195.A39N 264 (4 a.0. 64)



und.2 KMUTT 112

Stress ans Strain Analysis during Metal Forming, Constitutive Equation for Metal
Forming Analysis, Metal Forming Analysis : Upper Bound, Slip Line, Finite Element Analysis
for Metal Forming

14

HAAWSNTSISEUS :
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(Forming Process Analysis)
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Metal Forming Analysis Slab Analysis Slip-line Field Analysis Upper Bound
Analysis  Finite Element Analysis

14
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PRE 68304 mavUszgndldiwludiodiuudlunstusulans 1 (1-0-3)

(Application of Finite Element Method in Metal Forming)
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Finite Element Method Stress and Strain calculation by FEM Heat Transfer
Calculation by FEM Application of FEM in Forging, Rolling and Extrusion

124
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A3V 685 FAINTIUNIUGABLANIUGY (Advanced Foundry Engineering)

PRE 68501 gaunwsiasiiieatasfuufauazisnisudly 1(1-0-3)

(Gas Related Defects and Their Remedies)
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Principles of liquid metal processing. Modelling of Fluid Flow. Reactions of the
melt with its Environment. Transport of gases in melts. Mold surface reactions, Mold
atmosphere, Aggregate molds. Entrainment. Effect of Liquid flow. Gas porosity, Nucleation of
gas porosity, Subsurface porosity, Growth of gas pores, Blowholes.
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(Solidification Related Defects and Their Remedies)
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Solidification Theories, Microstructures Evolutions, Modelling of Solidification
Process, Shrinkage. Linear contraction. Melt Treatment, Structure, defects and properties of
the finished casting.
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(Metal Casting Simulation)
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Reviews of Solidification and Fluid Flow, Computational Fluid Dynamics, Finite
Differences, Mesh Generation, Boundary Conditions and Metal Properties inputs, Applications

in Various Casting Processes, Analysis of Result

14
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(Powder Metallurgy)

AvrdsAunay : Ll

arudilosuiifeadoatunssuiBmeiulannssutagus nszuiumsnnuasdnuay
UVBIHIIER) ﬂizmumss‘ﬁyugﬂiamm wazanUanaznsulle

Introduction to Powder Metallurgy, Metal Powder Production and
Characterization, Powder Shaping and Consolidation, Properties & Applications
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(Powder Metallurgy Technologies)
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Metal Powder Technologies, Powder Shaping and Consolidation Technologies,
Secondary Operation and Quality Control
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Y031 687 NgufuazuuiufifvainsnBnmanndi (Theory and Practice of Steel
Making)
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(Iron and Steel Making)
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Blast Furnace Iron Making, Direct Reduction Iron Making, BOF Steel Making, EAF
Steel Making, Vacuum Degassing of Steel, Continuous Steel Casting
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(Steel Rolling)

FunvsAunau : 1ad

NANNITIUNNTEBNWUUNLANEINGIVBUNEN NISHAALALNITVABVDILMANANAN

naun1siuagusluuuais n1sanelauanuseulunszuiunisia wuwIn1mdansing1ves

I
v

NIPUIUNITIA NITHAMMANNEIANNUTINTIGITUES

auilAaINanT 195.A39N 264 (4 a.0. 64)



und.2 KMUTT 116

Principles pf Metallurgical Design of Steels Making and Casting of Steel, Theory
of Plastic Deformation, Heat Transfer in Rolling Process, Metallurgical Aspect of the Rolling
Process, Advanced High Strength Steel Production
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(Theory and Practice of Steel Making)
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Iron and Steel Making, Hot Rolling for Flat and Long Product of Steel, Cold
Rolling for Flat Product for Steel, Heat Treatment of Steel
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(Fundamental of Risk Based Inspection and Fitness for service)
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Risk-Based Inspection, Risk Determination, Identifying Deterioration Mechanisms

and Failure Modes, Fitness for Service
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PRE 67602 anuwmanzaslunisldaulssendluanudenieainnisiansou 1(1-0-3)
(Fitness for Service Application in Corrosion Failure)
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Fitness for Service Engineering Assessment Procedure, Assessment General
Metal Loss, Assessment of Local Metal Loss, Assessment of Pitting Corrosion, Assessment of
Hydrogen Blister and Hydrogen Damage
HAAWSNISISUS :
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(Fitness for Service Application in Crack-Like Flaws)
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Principle of Fracture Mechanics, Application of Fracture Mechanics, Concept of
Fitness-For-Service, Example of Fitness-for-Service for crack-like Flaw
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(Fitness for Service of High Temperature Components)
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Fitness for Service Assessment Procedure, Assessment of Components Operating
in The Creep Range, Material Data for Creep Analysis, Assessment of Fire Damage, Metallurgical
Investigation and Evaluation of Mechanical Properties in Fire Damage Assessment
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Teach the advanced topics of current research interests in physical metallurgy.
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(Special Topics II)
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Teach the updated and interesting topics in manufacturing community related to
process metallurgy.
HAAWSNISISEUT:
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(Research Methodology)
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Definition and Types of the Research. Research and Problem Solving. How to
define the problem. How to formulate the hypothesis. Some techniques for hypothesis testing
i.e. Significant testing, Design of Experiment (DOE) etc. Bibliography Search Tool and
Bibliographic Citation. Research ethics. Research Publication.
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(Seminar 1)
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Introduction to academic and professional information sources, knowledge
grouping, searching by keywords, online searching, reference grouping, reference systems,
reference management techniques.
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(Seminar II)
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Progress presentations and discussion by graduate students and involved
outside speaker on Thesis research and Current problems in Metallurgical Engineering

HAANSNISISEUT:

1. aunsndusifeyaifedesiumside
ansolinneiteyaifstesiumside
ansndaanyideyafiieadeaiunside
aansaizeubssdoyanunasdng o iensdnsds

anunsoasl Tesent duasieit deyainanuAniuuesdou

AL

Wonldvayaannnuifenasinuniingitesiesesanatunieiulanging ae19
a a =
Hassprussadludenamn
7. ansadeansiuitewazinauaussinunismaTeliunzaudungudvang
A9 9 1ol
= < 2 o v PP o [l o v
8. @unsauanIeandinIznsiuinasnunalunisvitausuiugou
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(Thesis)
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Each Student is required to undertake an individual research and/or
development in the field of Metallurgical Engineering under supervision of advisor and
teaching staffs. The essence of the thesis maybe either the fundamental theory, application

or development.

auilAaINanT 195.A39N 264 (4 a.0. 64)



PRE 69801

und.2 KMUTT 121

v ¢ L= 4
HAANSNISISEUS:
1. annsafuAteyaningdvesiuniidy
AU3AIATIERUBYa eI UNITITY

a Y A A a ¢ v a Y

anunsaienidinsasiiodnseiniamulanginelaegamingay
aunsaduaTendeyaiiieatesiunsive
ANUNIATEULTEIUBLAINUNAWIN 9 LINBN15D19BY
A10150AINUBNTITELNDVEEVDUNAIINIVDINULDY
#1110 UNNTALTEUNNTIY

#11150AUANM A TNNUITY

v o N o R LN

anunsawnleUsuugmauise

- @nseagy Amsed duasient Jeyaainaufniuveduy

—_ =
= O

- deonlddeyannnuifeuasinunmiiedesiesesananuidenamulanging)

] = a a
9819095581 U Tl TN

12. ansadeansaideuasinaveysaiiunmsmaidelimnzauiungudivaneg

Ag 9 e
= [ ¥ o v A [ | o v

13. annsauaneendenensidugiiiasgmunslunisviausiuiugou

1A59UITHYAEINNTIN 6 V28NN

(Industrial Research Study)
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Judvirdmenisfinganuiuasnisinnuddevunadninesduieanssulannis

Yaatin@nw Ineivhdanarnsmaneazlasuanuiusaulage1a15onUs nwn

Individual studies and case studies in Metallurgical Engineering with permission

of advisor, the topics related Welding Engineering will be assigned or approved by student's

advisor.
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Properties in Metals)
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(Transport Phenomena in Process
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(Heat Transfer)
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(Fracture Mechanics)

(Fundamental of Fracture Mechanics)
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(Linear Elastic and Elastic Plastic Fracture

Mechanics)
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2. GuiinAanudlasendnaum ne1dewmalulagnszaaundnsuysuasniiesun1guan

2.1 GuiinanudnlaszndnaunInenaemnalulagnszasund1suysiasusen MAGMA

G

ACADEMIC SOFTWARE
LICENSE AGREEMENT

King Mongkut's University of Technology Thonburi (KMUTT) / MAGMA GmbH

1

14

1.2

1.3

1.4

between

King Mongkut's University of Technology Thonburi (KMUTT)
126 Pracha Uthit Road,
Bang Mod, Thung Khru,
10140, Bangkok
Thailand

represented by Asst. Prof. Nithi Buranajant
Head of Department of Production Engineering (Faculty of Engineering)
- hereafter called “LICENSEE" -

and

MAGMA Giessereitechnologie GmbH
Kackertstralle 11
52072 Aachen
Germany

represented by Dr. Marc C. Schneider, CEO and President

- hereafter called ,MAGMA® -

PREAMBLE

Whereas MAGMA is interested to gain further exposure to its casting process simulation
software products and to promote the learning, use and continuous improvement of its
software; and

Whereas LICENSEE, as part of its educational and research activities, desires to make
use of MAGMA's products for Educational Purposes in teaching students the use of
casting process simulation and/or for Research Purposes using casting process
simulation and optimization in research projects.

The basis for this Agreement is an open-minded and constructive co-operation taking
the interests of both parties into consideration, which are of importance to the education
of students and to research for the metal casting industry in general.

In consideration of these mutual interests and the benefits of a cooperation and
collaboration between the involved parties, the following is agreed:

Page 1 of 11
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KMUTT / MAGMA ACADEMIC SOFTWARE LICENSE AGREEMENT

2. DEFINITIONS

21 As used here, the term “Educational Purposes” means the teaching, training and
education of students currently enrolled in degree-granting programs administered by
LICENSEE, in numerical simulation, foundry processes and related subjects.

2.2 As used here, the term “Research Purposes” means use of the Licensed Materials by
LICENSEE Personnel in publicly or privately funded research activities, carried out or
managed primarily at LICENSEE and whose objectives are the further education of the
individuals conducting or overseeing the activities or to explore new/alternate scientific
methods.

3. GRANT

34 Subject to the terms and conditions of this Agreement, MAGMA hereby grants
LICENSEE nonexclusive, nontransferable licenses to use (the ‘Use”) MAGMASOFT®
and corresponding MAGMASOFT® modules as defined in APPENDIX | (the “Software”),
including associated user documentation, (collectively the “Licensed Materials”) as
Academic Software Licenses.

3.2 LICENSEE's rights are limited to the specific rights described in this Agreement and
LICENSEE does not have any ownership rights, security interests or other interest in the
Licensed Materials or any copy of these materials, including any related intellectual
property rights.

4. USE

4.1 The Use of the Licensed Materials according to this Agreement is restricted solely to the
Educational and Research Purposes as defined in APPENDIX II.

4.2  All Use of Licensed Materials will be solely by current employees of LICENSEE and by
students currently enrolled in degree-granting programs administered by LICENSEE
(collectively referred to as "Authorized Users”).

4.3 Use for Research Purposes in research projects which are conceived/conducted/
supported by undergraduate, graduate, and professor status individuals or university
programs are acceptable if and only if they are conceived/conducted/ supported as a
means to further educate the individuals conducting and overseeing the project, or to
explore new/alternate scientific methods. Research projects which are conceived/
conducted/supported and funded solely by for-profit businesses, foundries, OEM’s, and
manufacturers for their own benefit are generally not allowed. MAGMA may allow Use
of the Software for such projects, but the LICENSEE must obtain prior written consent
from MAGMA for this Use.

4.3 LICENSEE agrees not to lend, lease, license, sublicense, or otherwise make available
the Licensed Materials to any third party.

Page 2 of 11
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KMUTT / MAGMA ACADEMIC SOFTWARE LICENSE AGREEMENT

4.4 MAGMA and the LICENSEE agree that the Use will take place on the Authorized
Computer Systems as specified in APPENDIX |. The software may not be moved from
the Authorized Computer Systems to another computer system without prior written
consent of MAGMA.

5. RESTRICTIONS

54 This Agreement does not grant LICENSEE the right to use the Software for carrying out
paid projects (service bureau or consulting work), with the exception of Use of the
Software as described in § 4 above.

5.2  This Agreement does not grant LICENSEE the right to teach, train, educate, support, or
provide any similar service to any individual or entity other than the Authorized Users
described in item § 4 above, regardiess of whether any payment or other benefits for
such service are provided, without prior written consent from MAGMA.

5.3  This Agreement does not grant LICENSEE the right to use the Software for the purpose
of comparing the Software or output data generated by the Software to any competitive
software product (Benchmarking).

5.4 LICENSEE hereby assures MAGMA that LICENSEE will not export or re-export directly
or indirectly (including via remote access) any part of the Software (including any
Confidential/Proprietary Information) to any country.

6. TRAINING AND TRAINED USERS

6.1 LICENSEE will appoint one person to act as the main contact between MAGMA (or its
authorized representative) and LICENSEE for all support and technical related issues.

6.2 LICENSEE will make sure that those persons (the “Trained User(s)") responsible for the
use of MAGMASOFT® in teaching and education of students (for Educational Purposes)
and/or in research (for Research Purposes) have attended the corresponding trainings
for the Software including the corresponding licensed modules. These trainings will be
provided by MAGMA (or its authorized representative) at the conditions specified in
APPENDIX |. If the Trained User(s) changes responsibilities, retires, or otherwise leaves
the department or university, it is required that his/her replacement attend the
aforementioned training(s). LICENSEE will also make sure that always at least one
Trained User attends upgrade trainings offered by MAGMA for new software releases
and will make every effort to send one or more of Trained User(s) to attend local
MAGMA user meetings.

7. COMMUNICATION AND PUBLICATIONS
7A LICENSEE and MAGMA (or MAGMA's authorized representative) will meet once each
year to monitor the usage of the software for the agreed Educational and/or Research

Purposes. In preparation of this meeting, LICENSEE will provide MAGMA with a
condensed report assessing the amounts and usage of the software.
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KMUTT / MAGMA ACADEMIC SOFTWARE LICENSE AGREEMENT

7.2 LICENSEE will provide a course syllabus or other corresponding materials that
illustrates how the Software is implemented into lecture, classroom or laboratory
activities for Educational Purposes.

7.3  LICENSEE will provide MAGMA a list of relevant research publications containing
results generated using the Software for Research Purposes or containing information
which is potentially relevant for the further development of the Software at least once
each calendar year. Whenever possible, copies of the publications and papers will be
provided.

8. LICENSE AND MAINTENANCE FEES

LICENSEE is provided Use of the Licensed Material at the conditions specified in APPENDIX I.

9. TERM

This Agreement replaces the existing contract and is valid from 1 July 2019 for a term of one (1)
year. This agreement will automatically renew at the end of each term for a further term of one
(1) year unless either party gives the other party written notice of termination at least 90 days
prior to the end of the relevant term (see also clause 12).

10. CONFIDENTIALITY AND PROPRIETARY INFORMATION

10.1 As used herein, the term "Confidential and Proprietary Information" means information
that (i) is disclosed in writing or other tangible form to LICENSEE by MAGMA or any
person or entity having an obligation of confidence to MAGMA (or, if disclosure is made
orally, is reduced to or summarized in such a writing or other tangible form within thirty
days after such oral disclosure) and is designated in such writing or tangible form as
proprietary in a writing by or on behalf a MAGMA, (ii) is sufficiently secret to derive
economic value, actual or potential, from not being generally known to other persons
who can obtain economic value from its disclosure or use, and (iii) is the subject of
efforts that are reasonable under the circumstances to maintain its secrecy or
confidentiality. LICENSEE acknowledges that the Licensed Materials are considered
Confidential/Proprietary Information.

10.2 The term "Confidential and Proprietary Information" may include, by way of illustration
but without limitation except as expressly set forth herein: (i) any and all information
relating to products manufactured by MAGMA, processes therefore, apparatus and
maintenance thereof, research, research programs, computer software, data libraries,
any material or process data being part of the software, the Graphical User Interface
(GUI), the software documentation and related support information (online and offline),
manufacturing techniques, processes, program files, developments for experimental
work, flow charts, drawings, techniques, source and executable codes, standards,
specifications, improvements, inventions, customer information, accounting data,
statistical data, research projects, development and marketing plans, strategies,
forecasts, customer lists, sales plans and sales and marketing information, and the like,
that is/are in the possession of or may be acquired by or on behalf of MAGMA, including
similar information with respect to any subsidiary or related companies of MAGMA,; (i)
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KMUTT / MAGMA ACADEMIC SOFTWARE LICENSE AGREEMENT

10.3

10.4

10.5

10.6

10.7

10.8

10.9

the fact of a MAGMA's selection and use of particular information in connection with this
Agreement and its subject matter, whether or not the particular information is publicly
available; (iii) the terms of this Agreement.

LICENSEE acknowledges that the Licensed Materials are considered Confidential/
Proprietary Information.

The term "Confidential and Proprietary Information" does not include any information
that, through no fault of LICENSEE, is or becomes: (i) described in an issued or
published patent; or (ii) described in a printed publication distributed to more than 100
persons worldwide; or (jii) developed independently by or on behalf of LICENSEE as
shown by documentary evidence; or (iv) disclosed to LICENSEE by a third party not
having an obligation of confidence to MAGMA reagrding the information as shown by
documentary evidence. No combination of information will be deemed to be within any
of the foregoing exceptions, however, regardless whether the component parts of the
combination are within one or more exceptions, unless the combination itself and its
economic value and principles of operation are themselves so excepted.

“Confidential and Proprietary Information” will be maintained under secure conditions by
LICENSEE, using reasonable security measures and in any event (i) not less than the
same security procedures used by LICENSEE for the protection of its own
Confidential/Proprietary Information of a similar kind, and (ii) any specific security
measures required by this Agreement.

LICENSEE will not disclose any “Confidential and Proprietary Information” to any third
party without the prior consent of MAGMA. LICENSEE warrants that LICENSEE will
inform LICENSEE Personnel of the existence and content of the “Confidential and
Proprietary Information” set forth in this Agreement and that the “Confidential and
Proprietary Information” is subject to the obligation of confidence set forth by this
Agreement.

Except as otherwise expressly permitted in this Agreement, LICENSEE will not copy,
duplicate, reverse engineer, reverse compile, disassemble, record, or otherwise
reproduce any part of “Confidential and Proprietary Information”; or remove or alter any
trademark, logo, copyright or other proprietary notices, legends, symbols or labels in the
Licensed Materials, nor attempt to do any of the foregoing.

LICENSEE will not use any “Confidential and Proprietary Information”, except for the
benefit of MAGMA.

In case “Confidential and Proprietary Information” is required to be used for publication
purposes, LICENSEE will contact MAGMA for approval prior to the publication.

The parties agree, both during the term of this Agreement and for a period of at least five
years after termination of the Agreement and of all licenses granted hereunder, to hold
any Confidential Information in confidence. The parties agree not to make any
Confidential Information available in any form to any third party or to use any
Confidential Information for any other purpose than the implementation of this
Agreement. Each party agrees to take all reasonable steps to ensure that Confidential
Information is not disclosed or distributed by its employees, students or agents in
violation of the provisions of this Agreement.
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10.10 LICENSEE agrees to immediately report to MAGMA or its authorized agent any attempt

1.

12

12.1

12.2

12.3

by any person of which LICENSEE has knowledge (a) to use or disclose “Confidential
and Proprietary Information” without authorization from MAGMA, or (b) to copy, reverse
assemble, reverse compile or otherwise reverse engineer any part of the Software.

WARRANTY AND LIABILITY

The Licensed Materials are made available on an “as-is” basis. MAGMA disclaims, any
and all warranties, conditions, or representations (express or implied, oral or written),
with respect to the software or any part of it, including any and all implied warranties or
conditions of title, non-infringement, merchantability, or fitness or suitability for any
purpose (whether or not MAGMA knows, has reason to know, has been advised, or is
otherwise in fact aware of any such purpose), whether alleged to arise by law, by reason
of custom or usage in the trade, or by course of dealing. In addition, MAGMA expressly
disclaims any warranty or representation to any person other than LICENSEE with
respect to the Software or any part of it.

Independent of, severable from, and to be enforced independently of any other
enforceable or unenforceable provision of this Agreement, MAGMA will not be liable to
LICENSEE (nor to any person claiming rights derived from LICENSEE’s rights) for
incidental, consequential, special, punitive, or exemplary damages of any kind -
including lost profits, loss of business, or other economic damage, and further including
injury to property - as a result of breach of any warranty or other term of this Agreement,
regardless of whether MAGMA was advised, had other reason to know, or in fact knew
of the possibility thereof.

Independent of, severable from, and to be enforced independently of any other
enforceable or unenforceable provision of this Agreement, in no event will MAGMA's
aggregate liability to LICENSEE (including liability to any person or persons whose claim
or claims are based on or derived from a right or rights claimed by LICENSEE), with
respect to any and all claims at any and all times arising from or related to the subject
matter of this Agreement, in contract, tort, or otherwise, exceed the license fee (if any)
paid by LICENSEE for the Software.

TERMINATION

MAGMA may, at its discretion, terminate this Agreement at any time, effective upon two
weeks'’ notice to LICENSEE.

Either party may, at its discretion, terminate this Agreement if the other party materially
breaches any obligation under this Agreement and such breach, if capable of cure, is not
cured within ninety (90) days following receipt of written notice of such breach.

Either party may also immediately terminate this Agreement upon written notice to the
other in the event that: (a) a petition or action is filed or taken by or against the other
party under any insolvency or bankruptcy law that is not dismissed within sixty (60) days,
(b) a receiver is appointed over the assets or undertaking of the other party, (c) the other
party enters into a deed of arrangement or makes an assignment for the benefit of
creditors, or (d) the other party ceases to function as a going concern, or an order is
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124

13.

13.1

13.2

13.3

13.4

13.5

13.6

made or a resolution passed to that effect, except for the purposes of amalgamation or
reconstruction. The party affected by any of the foregoing events shall notify the other
party in writing immediately upon the occurrence of such an event.

Upon termination or expiration for any reason of this Agreement, LICENSEE will
surrender to MAGMA (or, at LICENSEE's option with MAGMA's consent, destroy and
provide MAGMA with a certificate signed by LICENSEE attesting to the destruction of)
all copies of the Licensed Materials remaining in the possession of LICENSEE or any
person acquiring any such copy through LICENSEE.

GENERAL TERMS

LICENSEE may not assign any right under this Agreement and any purported
assignment will be null and void and a breach of this Agreement.

Except as may be expressly provided otherwise herein, this Agreement constitutes the
entire agreement between the parties concerning the subject matter thereof. No prior or
contemporaneous representations, inducements, promises, or agreements, oral or
otherwise, between the parties with reference thereto will be of any force or effect. No
modification or amendment to this Agreement will be valid or binding unless reduced to
writing and duly executed by the parties to be bound thereby.

The parties are independent contractors. No partnership or joint venture is intended to
be created by this Agreement, nor any principal-agent or employer-employee
relationship. Although this Agreement contains covenants with respect to Confidential/
Proprietary Information, the parties disclaim any other intent to create a confidential or
fiduciary relationship between them.

LICENSEE acknowledges that any violation by LICENSEE of its covenants in this
Agreement (if any) relating to intellectual property rights and “Confidential and
Proprietary Information” would result in damage to MAGMA that is largely intangible but
nonetheless real, and that is incapable of complete remedy by an award of damages.
Accordingly, any such violation will give MAGMA the right to a court-ordered injunction
or other appropriate order to specifically enforce those covenants.

The existence of any claim or cause of action by a party against the other party, whether
predicated on this Agreement or otherwise, will not constitute a defense to enforcement
by the other party of such covenants.

If any one or more of the provisions of this Agreement should be ruled wholly or partly
invalid or unenforceable by a court or other government body of competent jurisdiction,
then:

- the validity and enforceability of all provisions of this Agreement not ruled to be
invalid or unenforceable will be unaffected;

- the effect of the ruling will be limited to the jurisdiction of the court or other
government body making the ruling;

- the provision held wholly or partly invalid or unenforceable will be deemed amended,
and the court or other government body is authorized to reform the provision, to the
minimum extent necessary to render them valid and enforceable in conformity with
the parties' intent as manifested herein; and
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- if the ruling, and/or the controlling principle of law or equity leading to the ruling, is
subsequently overruled, modified, or amended by legislative, judicial, or
administrative action, then the provision in question as originally set forth in this
Agreement will be deemed valid and enforceable to the maximum extent permitted
by the new controlling principle of law or equity.

13.7 This Agreement will be interpreted and enforced in accordance with the laws of the
Federal Republic of Germany. Suit to enforce this Agreement or any provision thereof
will be brought exclusively in the state or federal courts located in Aachen, Federal
Republic of Germany.

13.8 This Agreement will be binding upon and inure to the benefit of the parties and their
successors and assigns permitted by this Agreement.

13.9 The article headings contained in this Agreement are for reference purposes only and
will not in any way control the meaning or interpretation of this Agreement.

13.10 This Agreement may be executed in separate counterparts, each of which so executed
and delivered will constitute an original, but all such counterparts will together constitute
one and the same instrument.

14. SIGNATORIES

Each person signing below represents that he or she has read this Agreement in its entirety;
understands its terms; is duly authorized to execute this Agreement on behalf of the party
indicated below by his or her name; and agrees on behalf of such party that such party will be

bound by those terms.

Executed the dates written below, to be effective as of 1st July 2019.

Bangkok, 8 Ocfeber 2201 Aachen, | 0) Qune D9
" Place, Date Dale \
King Mongkut's University of MAGMA Giessereitechnologie GmbH

Technology Thonburi (KMUTT)

Signature {
Aaset, Pt Nitni e’vvzwz.)'au\{.
ot Poduehiny Brgineerirg Deportimet

Name
Function

GieRlereitechnologie GmbH
Kackertstr. 11

D-52072 Aachen
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APPENDIX |

Academic Licenses granted

Item  Quantity Module No of coras
1. 1 MAGMASOFT - 16

2. 4 MAGMAPrePost i
BT MAGMAhpdc
4 5 MAGMAIron

5 5 MAGMAst

Authorized Computer System

Dell Precision Tower 7810 XCTO
Dual Intel Xeon Processor E5-2687W v2 (12C, 3.0GHz)

32GBRam
500 GB HDD
NVIDIA Quadro M2000 4GB

4x Laptops suitable for PrePost License

Conditions for Training of Users

Training fees: 0€
Payment terms: N/A
In favor of: NA

Payment schedule for License and Maintenance fees
One off/Annual License fee: 0€

Annual Maintenance and support fee: 0€

Payment terms: N/A

In favor of: MAGMA GieRereitechnologie GmbH

Bank details: Deutsche Bank AG Aachen
IBAN: DE56390700200147334700
BIC(SWIFT)DEUTDEDK390
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APPENDIX II
Agreed Scope and Programs of Usage within the Agreement

1. The MAGMASOFT license should not be used for any comparison benchmark against
other casting simulation software

KMUTT will rpepare at least 2 case studies annually which wil be presented during the
Thailand User Group Meeting

Anually attending the MAGMA Thailand User Group Meeting and give a presentation
Clearly mention MAGMA name as acknowledgement for any written article or
presenation in any seminar where MAGMASOFT is being used

To invite MAGMA representative as a guest speaker in seminars organized by KMUTT
Use the software in accordance with this agreement for the ultimate outcome to benefit
students through the proper use of casting process simulation or non-commercial
research projects

N

o Ao
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@ BUHLER

Memorandum of Understanding
between
King Mongkut’s University of Technology Thonburi
and
Biihler (Thailand) Limited
Made on 24 February 2017

This Memorandum of Understanding (hereinafter referred to as “MoU”) is made at King Mongkut’s
University of Technology Thonburi by and between Biihler (Thailand) Limited, having its place of
business located at No. 1702, 17th Floor, 42 Tower, 65 Soi Sukhumvit 42, Sukhumvit Road,
Prakhanong, Klongtoey, Bangkok 10110, hereinafter referred to as “Biihler Thailand”, of the one
part, and King Mongkut’s University of Technology Thonburi, located at No. 126, Pracha Uthit Road,
Bang Mod, Thung Khru, Bangkok 10140, hereinafter referred to as “KMUTT?”, of the other part.

The aforementioned parties are referred to singularly as “Party” and collectively as “Parties”

Preamble
Aluminum usage has been steadily growing in many industries such as aerospace, automotive,
architecture and electrical parts because of its outstanding properties. Among the aluminum casting

products, more than eighty percent were produced from die casting process.

Potential Collaboration
The Parties intend to setup die casting research and development facility at KMUTT to undertake
activities and services as follows. '
" Roles of KMUTT
1. Routine minor maintenance for high pressure die casting machine
2. Use high pressure die casting process in class for foundry engineering workshop for

both undergraduate and graduate students at Production Engineering Department
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3. Conduct research related to improve the performance of aluminum alloys with high
pressure die casting process

4.  Solving difficult die casting process problems from industries

| Conduct or support for seminar or training in die casting field to share the knowledge

and technology directly to industry.

® Roles of Buhler Thailand
1. Provide support on spare part and personnel for major maintenance
2. Conduct or support for seminar or training in die casting field to share the knowledge
and technology directly to industry.

3. Technology and equipment update for high pressure die casting machine

Term and Termination
™ Duration This MoU shall remain in force for five years beginning from 24 February 2017.
Either party may terminate this MoU by providing 60 days’ advance written notice to the
other party.
® Extension and Renewal The parties may extend or renew this MoU by agreement,
confirmed in a written amendment signed by each party’s authorized signatory.
® Amendment No amendment of the terms of this MoU will be effective unless made in

writing and signed by each party’s authorized signatory.

Miscellaneous

The Parties permit to make any press release, advertisement, or other publication. The Parties shall
mention the name of each other on any press release, advertisement, or other publication.
Example sentence for KMUTT to publish “Casting was carried out on a Buhler high pressure die
casting machine.” and example sentence for Bihler Thailand to publish “The machine performed

at KMUTT.” or other sentences with similar meanings shall mention.
Governing Law and Dispute Resolution

This MoU is not intended to create any legally binding 6bligations.
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Signed on behalf of:
King Mongkut’s University of Technology Thonburi

lr B f O V.

Assoc. Prof. Dr. Sakarindr Bhumiratana Asst. Prof. Dr. Atikorn Wongsatanawarid
President Associate Dean for Industrial Relations
Faculty of Engineering

Signed on behalf of:

Buihler (Thailand) Limit (/” ; /A
Mr. Samuel Friedrich Schaer Mr. Mark Ledson
CEO of Advanced Material Business Managing Director of Buhler Thailand
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AMANUIN 9 A298191USUATH Mapping TuN15a93 v 18N uauAazNUnISANEN

fBEIMNUNISANYT 1
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ALTEUIUNTIYY WA wazeanwuy

WHUNISANEYY N (ANg1TWUS)

UM 1 AMANSANEN 1 FuUnILhn
PRE 65101  #@nn15U8suNu)Iana 1(1-0-3)

(Principles of Phase Equilibrium)

PRE 65102  n1siiluuszgnaldnuvesunugiauna 1(1-0-3)
(Applications of Phase Equilibrium)

PRE 65201 nnsidsunuaa 1(1-0-3)

(Phase Transformation)

PRE 66101 ﬂaﬂwamﬁﬂwsLLmﬂﬁﬂ%uﬁugwu 1(1-0-3)
(Fundamental of Fracture Mechanics)

PRE 66102  nsuaniniazn1saivedlany 1(1-0-3)
(Fracture and Fatigue of Metals)

PRE 66301  nalnmsifinauudausdulane 1(1-0-3)
(Strengthening Mechanisms in Metals)

PRE 66302  wAnssuvesianiigumgiige 1 (1-0-3)
(Material Behavior at High Temperature)

PRE 66601 langineuazaudfveumnannan 1 (1-0-3)
(Steel Metallurgy and Its Properties)

PRE 66602 NSUIUNISHAALAZANS MOUTBUMANNAT 1(1-0-3)
(Steel Processing and Its Application)

PRE 66603 lavzinguazaudine 9 veanannaias 1(1-0-3)
(Steel Processing and Its Application)

PRE 68502  gaunnsesiiieadesiunsudswinuazisnisudly 1(1-0-3)
(Solidification Related Defects and Their Remedies)

PRE 66607  widnndeuudaussgedugs 1(1-0-3)
(Advance High Strength Steel)
34 12(12-0-36)
Halug /duan = 48
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PRE 69101

PRE 66701
PRE 66702
PRE 68304
PRE 68503
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PRE 65803
PRE 65801

PRE 69701

Ui 2
PRE 69501

PRE68104

PRE68105

PRE68101
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AANSANR 2 UIUnLEAN
szilguinnTivy 2 (2-0-6)
(Research Methodology)

langIngveterailillounauvisossgiiiilouiie 1(1-0-3)
(Aluminum Alloys Metallurgy)

nsientdnuergiiilvunauvseasgiliienie 1(1-0-3)

(Aluminum Alloys Selection)

msUszgndldlwludiefiuudlunistusulany 1(1-0-3)

(Application of Finite Element Method in Metal Forming)

NN39180INITTUIUNITAADL AN 1(1-0-3)

(Metal Casting Simulation)

mé’ﬂﬁugmmw'i’maaug’mm'mL?ﬁlm 1(1-0-3)

WazAMUNTANADN ST

(Fundamental of Risk Based Inspection

and Fitness for service)

NsUsENALTNUIaNTIAAERSIBIRMANLaTUTUI 1(1-0-3)

(Applications of Qualitative and Quantitative Microscopy)

mMiAszilassasslany 1(1-0-3)

(Metallographic Analysis)

WNYIINUS 3 (0-6-12)

(Thesis)

374 12 (9-6-39)

Halug /AU = 54

aAnsANEd 1 UIURUEAAN
fuuun 1 1(1-0-3)
(Seminar 1)

NILUIUNTNNANUSBUYDUUANNA LAY 1(1-0-3)

R EEIGHE RIEPIEHER
(Heat Treatment of Low Alloyed Cast Steels and Cast
Irons and High Alloyed of Cast Steels and Cast Irons)
N3EUIUNINNANLSoUVBLaNENGULIANTUAI 1(1-0-3)
QIEMNTIUNANL UL UA
(Ferrous Heat Treatment in Automotive Application)
NITUIUMINNANLSoUTeeraiiillvunauvisoargiitlouds 1 (1-0-3)

(Heat Treatment of Aluminum Alloys)

auilAaINanT 195.A39N 264 (4 a.0. 64)

276



UAa.2 KMUTT
PRE 67201  waraninislwavesinlavedmdussuuinetilans 1(1-0-3)
(Fluid Dynamics for Gating Systems)
PRE 65802  wellan1siaszvauifveslany 1(1-0-3)
(Metals Characterization Techniques)
PRE 69701  Aneniwus 3 (0-6-12)
(Thesis)
39U 9 (6-6-30)
Falua/duand =42
ulf 2 aamsEnendl 2
PRE 69502  &uuun 2 1(1-0-3)
(Seminar II)
PRE 69701  Anednus 6 (0-12-24)
(Thesis)
394 7 (1-12-27)
Halue/dUak =40

uruN13ANY ¥ (ASINUITBNEIMNTTU)

ul% 1 mennsAnend 1
PRE 65101  #%@nn15U8sunu)iauna 1(1-0-3)
(Principles of Phase Equilibrium)
PRE 65102  msihluuszendldanuraununiiauna 1(1-0-3)
(Applications of Phase Equilibrium)
PRE 65201 msidsuniasila 1(1-0-3)
(Phase Transformation)
PRE 66101  nafaninisuaniinduiiugiu 1(1-0-3)
(Fundamental of Fracture Mechanics)
PRE 66102  nsueninuagnisaveslany 1(1-0-3)
(Fracture and Fatigue of Metals)
PRE 66301  nabnnsifinanuudsusslulavs 1(1-0-3)
(Strengthening Mechanisms in Metals)
PRE 66302  wafnssuvesianiigumniis 1 (1-0-3)
(Material Behavior at High Temperature)
PRE 66601 langingwarvautfvoavannan 1(1-0-3)
(Steel Metallurgy and Its Properties)
PRE 66602 NSUIUNSHAALAZANSTMIUYDIUANNAY 1(1-0-3)
(Steel Processing and Its Application)
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langIneuavantfeng 9 0anannavae 1(1-0-3)
(Steel Processing and Its Application)

] A a v [y @ v aa
puNNTeTAeIToITuNIsudIFIwazITN Ul 1 (1-0-3)
(Solidification Related Defects and Their Remedies)

& v = &
WaNNAAULT LTI TUGS 1(1-0-3)

(Advance High Strength Steel)
374 12(12-0-36)

Halus /duandd =48
SR 1 anannsAnendi 2
PRE 69101  sev8u3sn53d8 2 (2-0-6)
(Research Methodology)
PRE 66701  lavgingwesergilifounauvioozgiiiloude 1(1-0-3)
(Aluminum Alloys Metallurgy)
PRE 66702  msidenldauesaiillounauvisesrqiideniie 1(1-0-3)
(Aluminum Alloys Selection)
PRE 68304 msUszgndldlniludiofundlunistugulans 1(1-0-3)
(Application of Finite Element Method in Metal Forming)
PRE 68503 N39Na0INITTUIUNITAADL AN 1 (1-0-3)
(Metal Casting Simulation)
PRE 67601 Mé’ﬂ‘ﬁugmmimmaaaugmmmLf?{lsm 1(1-0-3)
WaZAMUNTANADNTITIU
(Fundamental of Risk Based Inspection and Fitness for service)
PRE 65801  nsalAsIzlassasslans 1(1-0-3)
(Metallographic Analysis)
PRE 65803  m1sUszgndldauganssaimansidananiniazusunn 1(1-0-3)
(Applications of Qualitative and Quantitative Microscopy)
PRE 67201  maraninislvavesilansdmiuszuusneninlans 1(1-0-3)
(Fluid Dynamics for Gating Systems)
PRE 66801  auvwarnansuazaaraninisinnseuvedlany 1(1-0-3)
(Thermodynamics and Kinetics of Metallic Corrosion)
PRE 67304  Yaqnuauseu 1(1-0-3)
(Heat Resisting Material)
394 12(12-0-36)
Halug /duan = 48

auilAaINanT 195.A39N 264 (4 a.0. 64)

278



uA.2 KMUTT

UM 2 ArAnsANEIN 1

PRE 69501

PRE 67305

PRE 68101

PRE 68104

PRE 68105

PRE 68201

PRE 67601

PRE 67602

PRE 65802

PRE 69801

duau 1

(Seminar 1)
Sandmiunsldendigaunailaslediad

(Materials for Cryogenic Service)
NIEUIUNINANLTOUTRtRrg il luuNauvTRargillilewiTe
(Heat Treatment of Aluminum Alloys)
ASTUIUNITNIIANLSOUTBLMANNA LAY
mé‘nwéamamﬁmazmamﬂﬂ

(Heat Treatment of Low Alloyed Cast Steels and Cast
Irons and High Alloyed of Cast Steels and Cast Irons)
nszUIUNITNIANSeuvDtlavsnauman Ly
PAANMNITURERNEUEUA

(Ferrous Heat Treatment in Automotive Application)
fregensldmuimnssuitui

(Applications of Surface Engineering)
Mﬁﬂﬁugmmim’i’;f\]aaug’mm’mL%iEN

LALAUMLNEAUADNT LYY

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

(Fundamental of Risk Based Inspection and Fitness for service)

Anuwmnzadlunsidulssyndluanudeme
NNIIAANTOU

(Fitness for Service- Application in Corrosion Failure)
watlanTiATzRauURvedlany

(Metals Characterization Techniques)
1A5IUITHRNEIMNTY

(Industrial Research Study)

1(1-0-3)

1(1-0-3)

3(0-6-12

EXEY 12 (9-6-27)

Faluy/dUand =42

JUUN 2 AANISANEIN 2

PRE 69502

PRE 69801

quuun 2
(Seminar 1)
1ATINUITLRREMNTTY

(Industrial Research Study)

34 4 (1-6-25)
Falue/dUansi =32
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AMSURLSBUNGUNARTUAIUE LA DINALULAZIATEITNING (NTEUIUNNTTUTUNNG)

LHUNISANYY N (ANe1TNUS)

FuVT 1
PRE 66201

PRE 66202
PRE 66301
PRE 66302
PRE 66601
PRE 66604
PRE 66607
PRE 66701
PRE 66702
PRE 66707
PRE 65802

PRE 65804

ST 1
PRE 69101

AAMSANET 1 UUNUIAN
ﬂalﬂmsmgaugmwm’;ﬂummLLGﬁﬁi:ﬁé’mgm 1(1-0-3)
(Plastic Deformation Mechanisms in Crystalline Solids)
ﬂszmuﬂﬁmsmgwgﬂ 1(1-0-3)
(Deformation Processing)

nalnnsfinanuudusdulans 1(1-0-3)

(Strengthening Mechanisms in Metals)

waAnIsuvesTanigumaiss 1(1-0-3)
(Material Behavior at High Temperature)
lavgIneuavaniRvesnannan 1(1-0-3)
(Steel Metallurgy and Its Properties)

lavgIneuavantRvesnanmnae 1(1-0-3)
(Cast Iron Metallurgy and Its Properties)

wEnndauuussgedugs 1(1-0-3)
(Advance High Strength Steel)
langineg1vesevgillleunauvisonzgiiiiuunie 1(1-0-3)

(Aluminum Alloys Metallurgy)
nsiienldnuergiiiuunauvseargiliileuiie 1(1-0-3)
(Aluminum Alloys Selection)

langnguuuni@uunauiasdainednay 1(1-0-3)
(Magnesium and Zinc Alloys)

watlansiAszRauURvedlany 1(1-0-3)
(Metals Characterization Techniques)

N1SNAADUNINNG 1(1-0-3)
(Mechanical Testing)

374 12(12-0-36)
Yalug /dUnai =48
A1ANTSANWYIN 2 AMUIUNULLAA
52 08UIeNNSINY 2 (2-0-6)

(Research Methodology)
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nsluavesvediva 1(1-0-3)
(Fluid Flow )
nsangloulg 1(1-0-3)
(Mass Transfer)
nsanglaumusou 1(1-0-3)
(Heat Transfer)
mMsaaTeilassadslany 1(1-0-3)
(Metallographic Analysis)
NIEUIUNINANLToUvatergiiounauviseorgililends 1 (1-0-3)
(Heat Treatment of Aluminum Alloys)
AEUIUNNTNAIUS DUV INENNEHAUF 1(1-0-3)
LATANNAHANG
(Heat Treatment of Low Alloyed Steels and
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(Fitness for Service Application in Crack-Like Flaws)
Anumzadlunsidaudmivdiudsenaugumgiia 1(1-0-3)
(Fitness for Service of High Temperature Components)
NINAFBUNIING 1(1-0-3)
(Mechanical Testing)

1ASINUITLRNEIMNTY 3(0-6-12)
(Industrial Research Study)
37U 12 (9-6-27)
Halue/duan =42

fugun 2 1(1-0-3)
(Seminar II)

1AT9UITLRRAIMNTTY 3(0-6-12)
(Industrial Research Study)
37U 4 (1-6-25)
Halue/duan =32

auilAaINanT 195.A39N 264 (4 a.0. 64)
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