ANBSUIYSIEIY
nguIvIUIAY

531601 waslulaundinduazaugavosna 4(4-0-12)
(Thermodynamics and Phase Equilibria)
Feule: Tngmuiiiureuvesany1inn
lassasnwasszuumamesidlauninduasnguaamesiulawnind  fiudsiavanuduiusuasinusvng
woslulawniind  augavessvuvasiUsEnoUlLazAefUsEney  tadesnmasszuuweaslilauninduas
Unngnsalings weslulauniindvesssuunatsesdivsenay wuilaunaveana MIAIUIMLAEMIAS KUY
aunaveuna navasnUaanSdeaunaweslulauniindvesssuy weslulanindeedn wasinilniUssynd
#lA951837)

1. Tassadwesszuunmemeslulauniinduaznguesmeslulaundind (2 Fla)
2. fuwdsuazanuduiusvesinusmanesiulaundngd (2 )
3. augamemesiulaunindvesssuy (a )
4. aunalussuUsIAUIENauRe) (a )
5. aunaluIBUUNaNgaIAUITENaULUUDNTUS LAY TIo NS (8 )
6. @desmwvasszuumesiulauiinduazUsingnisalings (@ 3l39)
7. weslulauniindvesseuurangesrusenau LuUTaevesasaray (a Fla)
8. weslulaunlindveaununiiaunaiarnsasiunugiauna (8 Ala)
9. waveUaaniseaunaniawvesiulauniind (a )
10. weslulawindigeata (a Fla)
11, ndllwihdszand (@ L)
531602 Iawmsmamw%y'uga 4(4-0-12)

(Advanced Physical Metallurgy)
Raulv: Insnrundiureuresauiin

TnssafranarWuseBamiersenineesnon udninen wu lassadrendn ausnslundn Hudy
Sidnaseululavzuazlavenay nmsinansusznoudslany suiloudnisesesnonlulansnan Jounnsaslunan
nsUssgndanuIeiumeilulauning ndnIneuavdeunnsedluninunesuredsingmsaluasngAnssusng
7 vodlany 1Wu nouivesdalanduiiunisudsusuans fnsessiefunisanadn waznalnnsifiuanuudausdy
lanzuazlanzuan nisudaiiveslansuazlanenay n1siindounnseeseninan1slavewdn Laznaves
Tounnsowioduguvesdn mavdsumaluaniugveuds eefinefimiinesuaraunsau-sadon [Wud
lATITIETY)

1. Tassadsuasiusednmierseninezney waninen (@ 9
2. vevesiaglaveuarssilounmsinisesosnaylulavenay (a Fla)
3. UYBUNWIOItUNEN (@ Hla)
4. vuivednalantu (a )
5. falawduifunisdsusuans (4 )
6.  ANWUTVOUNTU NITNTLAYFIVOUNTU ANWULVDIVOULNTU (6 Hla)
LAZRITRYADTEWINLWE
7. dounnsedundniidwadenisifiueundaussdienalnuuusig (@ Hla)
8. msuilshveslanvuazlanenau (6 Hla)
9.  mswasumaluaouzveuds (6 Hla)

n-1



10. @unismu-dalden

531603  Usngnisalanalou
(Transport Phenomena)
Wauly: Tnganudiureuvesanunivn«

(6 4l

4(4-0-12)

aumsungMsalanelowsing 9 msUssendldaunisanelousne 4 lumddennssdlannis Anuvta N3

thamufeu way ussdvsmauns msussgndudnmsang 4 meusingmsalaneleu
ilpgsIE3)

aunsusngnsalansley
nsUsgendldaunsaeleulundimnssulannis

pmiln (6 $1lu9)

st

duuszAvsnsuns

A

nsUsgenavann1smelsIngnsalanelou
nguIY RN

nguAVIRUTANNITNIEAN

531711 nswasumlaveslanzuaslansey

(Phase Transformation in Metals and Alloys)

Waul: TnganudiureuveIanuivn®

(8 #lag)
(8 4l

(6 4l

(12 $la19)
(8 4l

3(3-0-9)

weslulaufinduazaunaveura nmsunsluvesds Msesdesznitwdn nsudsiivedlanzuas

lanenayd 8nsINIsNaNAded 9ns1N1SkeiAdeanuanudunusvesesusns nsasuwaluanuy

Y0IWT FUNTVRIIDNUFU-LA-0 5T Tealunesen msildsulalaeaidenisuns nsidsualaglilende

NSNS MU rattaune’
1AlATI578397
weslulawniinduasaunavaa
msunsluaauda
R150URDITRINNEAN
msudesnvedlansualavenay
madsulalugauzasauds

A

ASUABUNFLUUDIABNITINS LU ASANNANTENINNITUN N1SAIUTIUNEN
AskenILULAULUDADA
AsURsuEDUAUADS LU NSRS UEAWUUDDSLABS-RdDBsIABs

~

8. mswasuwawuuliendenisuns W AMsUdsumaLUUINSIMUTAA
nouivesuaunaivensasula
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(3 Hla)
(6 Hla)
(3 Hla)
(6 Fla)
(3 Hla)
(6 Fla)

(3 4l
(3 4l
(3 4la9)



531712 laseadnuazaudaninien neasian 3(3-0-9)
(Structure and Physical Properties of Materials)

- < a
Nau‘lﬂli Iﬂﬂﬂqqll LAUTDUVDIFIVIVIY

Y=Y o A

lnssadneznouuazlasasnmdn nguididnaseu mahlnilutan Jantsinh Taniduauuuas

q

wa < < ' < v k4 g
auvAansiluawiulii nmsidunsdiuan FUUANNLLENLLASAINUITDUVDIIER

1lATesI8377

1. lassadieznouuazlassasnawdn (3 Hla)
2. vgufddnnseu (9 Fls)
3. mathlihludag (3 $2la9)
a.  YagAsiandldh (6 F2la9)
5. awlavantRveanisiduauiuliii (3 Hla)
6. nsilulaiman (6 Hla)
7. audiniuaesian (3 $2lu9)
8. audinnaauiouvedian (3 )
531713 nsiaeauuYasieEand 3(3-0-9)

(X-Ray Diffraction)
waul: Tnganudiureuvesanvnivn«

v a2

audfvessid@ond n1sadiwazn1sns9dusidond nmsideavuressid@ondlundn e3esinnis
Bealuuressididng nsideauwresTasnanendnuaznisideaiuuretasd nMsssumlauazlasasimdn ns

q
= @ v v

AATEINEATUTIIN. MIAATITTAAVAIERENLATNITIARLINITINSEIVRINAN NTIAAIUAUANATGLEY
AAN19NTSIS8IVRINANRE

1A1lpTI578397

1. audfvesseddng msadrauaznisnsiaduseddnd (3 Falu9)
2. syuukanuazlassasewan (3 Falu9)
3. msdsnuuluBmesdnuasiiana (3 L)
4. msdenuuluBeesenunduresded (3 L)
5. msdeauulungn (1.5 Hlaa)
6. p3esiansapuLYesdidiEng (4.5 $laa)
7. ﬂ'mﬁyafat,uwuaai’a@wa’mwﬁﬂLLazmﬁLﬁymmwumaaé (3 alu9)
8.  msszyviavesnalardnyulassasanan (4.5 $la)
9.  mvaeilagaUsue (1.5 $laa)
10. MFIATAIAAVAILHENLATNITIALLINITIASEIIVEINEGN (3 Fla)
11. MYINANUAUANAN (3 L)
12. ms¥aitaneanisiSesnvewantie (3 L)
531714 daunwiasluvauds 3(3-0-9)

(Defects in Solids)
Roulv: Tnsanufiuveuresanviivn

Founnsedlundn Ussinnvesfeunnies deunnsewuulsfin dounnsemvuviadfvio Aalandu
anvazvesialalnty nguianuavguuaznasuvesdialandy usevuialaindulagdunsnsensyninema
Tatu ToUNNIDLUUADIIRTIUNTULUUAN 9 Seumasyninava unumuessdeunnsesundnaeaut@nienin
waranURBana msfnwnazasvdeuteunnssdluveds
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1mlATIT83%7

1. winauyseluazmsiiteunnsedlundn Uszinnvesdaunnsos (3 #lug)
2. Yeunnsaauulsin (6 Falu9)
3. deunwsesuunidfvdenalaati (9 Falu)
4. YoUNWIOIMUVABINR auURU0WBUNTY NSIALSEIVBINTU (9 Falu)
5. unumweesunnseslunanaeanUinien nwazautRena (6 Falu9)
6. nMsAnwLaznTIvERUTaunnsadluve Ll (3 Falu9)
531715 waliatugsdmiunsusdnunzvasidg 3(3-0-9)

(Advanced Techniques for Materials Characterization)
Roulv: Tneanuiurouvesanuiiv

WWIAANIIATIEBUIATIZINNENMLaENIATvedan  weluladayainiFuasnannisvinau
vagUnTalSudy e 9 nsieszilgerfensidenuures@dndlundn mylnseilagldneiiandos
ANTIAURUUUE MIBATITimendewanssauddnasey  uwasnisieszimaaiiluvaiaganssed
Sidnmseu msleszimaaiionziuin meseilagldinadansidesiesd@iing  msleszinand
lAgNIIAANAULEIYDIDZ MO

GhIGER Rk

1 WIAANIIATINEOUIATIZINNNEALaELATIveTTan (3 139
2. welulaggaaniAkasnann1sinnuvesgun salsudayaaeig 9 (3 Hla)
3. myleTeilagenfenisideau (3 Hla)
4. malereilemaiabenuwwess@isnd (3 419
5. NMTIATAlaemAlANG 098N IsAULUULEN (1.5 Falu)
6. mylarilasmaiiandesganssmididnaseunuudensin (4.5 Halas)
7. mslereilasmaiiandeganssaibiinaseunuudeskiiu (6 Fla)
8. msanzimeaiilumeiaganssaudidnaseu (3 la9)
9.  myleswimaaiianzduin (3 19
10. MTIATIAAENANANSISDIURISIEDNG (3 Hl)
11 nmseszgvimandlagnganiuuaetezno (3 Hla)
ngudvIsulannisad

531721 LASRNNIEATNYDIVDIRABNLAAD [UNSlanINen 3(3-0-9)

(Physical Chemistry of Melts in Metallurgy)
Feulu: Inganuiiureuvesay iv

lassafrauazantinivaumansvedansvasumal vesvemasuvadtuangleselinuazly
anmgwediues woslilauiindvesansazanefidulavy asazareindovasuivan vemasumadluanize
Awes uarauwanuazwued aunadIsiuswavuNuNMNAINUdaTe Jaummansialuazaaumansnisaneleu
Usingnsalsenineiavin UfAsensenindavevaeuvatiasuiia warsenirdlanevaoumaiuazauanyse
\nde
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1AlATITI83%7

1. lAseasnuarauUinIauaIansUe I Iianling (6 Falu9)
vpwmemmailuanizleselinuazluanenediues
2. autAmaneslulaufindvesansazanslans (6 Falu)
3. weslulaudindvesasazangindeviasuinad (3 alu9)
4. weslulaulindvesansazaienediues (3 Falu9)
5. wosllaufindvesauaniagiund (3 Falu)
6. AUAATISHUSLATUNUA NG UBATY (3 $2lu9)
7. 2auAEnsiAdilazauransnisanglay (6 Falu9)
8. UsINgMIalsEninalani (3 Fla)
9.  Ujiserszwinlanvasumvadtazuia lavevaouaiLazalaniainae (3 Falu)
531722 mwvilangliu3qns 3(3-0-9)

(Refining of Metals)
Fouly: Insanuiiureuvesay iv

wannsuazn1sUszendléineslulauiind aunawauazsaumanslunmsvililavsuaslavenaud
AuUdgns ansarats duussAnsufduiusuasufisemaniiveslangfuniauazvedlangfuauan
nszuIuMIInafeudmiunsiiliieragrivedanedldunnuauls mevililansuiavssenssis
ydlaifn nszaumsihlilansuiavuasnauisulavenduanldlnl

ilpssIEI

1. weslulawninduazaudfinisanelou (6 $alu9)

2. @158¥aNY a13araelIeN (3 Fla)

3. mavilangliusanisdusensnisaudon
31 dndunanszanefivests saumaniuesufisenshliuians (3 )
32 awaniililunsinlilaveuians (3 Fla)
33 Uffsenseurinsananuaslans (3 Flats)
3.4 auaszvindlavzuazlave (3 )
3.5 Ufisensevindaneuazuia (3 la9)

a.  msatelavgwasmsvihlangliusansdenssudsuih (6 Fla)
Tavnemsvinlaveliusansuagmanyuioulavealil] (6 Fla)

531723  nszudumsmsalllniivesian 3(3-0-9)

(Electrochemical Processing of Materials)
Soule: Tnarudiureuvesanviivnm

wannsveanalilnin - nszudlnirludnilniiseyseq dndvesinlith  wodlulauniindves
wad nszuiunsangleuluansazanedidninglad ﬂaumammﬂw%wLLaUUsWﬂgmsmvaw’mm WANANNT
Faftendoiediluih nszuaunslugramnssuiiondeiadilnih uunmoiuaziwadidomnas

197lATITIETY)

1. nszudlwitludanilniidmeysey (1.5 $2Ta9)
2. dnduastalyiih (1.5 Halas)
3. wesllawfindvesvad anseraedidninsladuasvguijveunaiuie-gniaa (3 Fla)
4. nszvaunsaglevluansazatedidnlaslan (3 ls9)
5. Aaumaniidalwihuazdsngnsaiiitnsesse (6 ls9)
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6. wadANTInNodeLailnin (6 Fa9)

7. nszuunislugeaivnssufendendlvii (9 Hla)
8. WUAMBTHALIYARBINES (6 Wla)
531724 n1sinnsauvaslansdugs 3(3-0-9)

(Advanced Corrosion of Metals)
Soule: Tnsarudiureuresauiivnm

WILILTIIAINTTUVRINTANNTEULAZNITAIUANNTAANTOU YTzt gadialnfinvesnisianseu
Uszinnaesnisidemeannnisnanseu nalnnisinnseularisnislesiy nesiudlnezinsy aurIansIas
it msfnwlasiEmmuiloaunfinuaznisldailddmivoonuuunisinmngsy wiymvesannzundon
gasmsiansevluannzlonit nstestumsianieuluanvdonih sondndu-nmsianseuluaniizus
Audiugunamanfiadidmiumstanseu
1AATITIETY

1. Usstnmwaaladllviihvesnisinnseu (3 ala)
2. UsslAnueensidemeannnisinnseu (3 Falu9)
3. nesudlaorunsy (3 Falu9)
4. saurnansuestaliii (9 Falu)

41 Teulnlihaosdu

42 madsundasmrududunseualni

4.3 weslulaulindvesnseuiunisaunaulalanaslwanlswdu

4.4 yllavadwailswdu aunsdnmaes-hawes aunismia wasUfisensialelasiau

4.5 leozunsudndlniuwarnseualni

4.6 UWaTIRLazoluAN
5. msAnwlagislmnuiileauninuazmsldeiilddmsussnuuumainmngsy (6 Falu9)
6. wiynvesanIzIIndeTeInsinndeuluanzunt (3 )
7. mstesfunsianseuluanzdenii (3 L)
8. eandmtu-nsnansauluaniIIzuwiig (3 L)
9.  emuffugrunamansieidmiunisianion (3 $lug)
531725  LAR@NN1EATNYRINISHAAWANLAZIANNEN 3(3-0-9)

(Physical Chemistry of Iron and Steel Manufacturing)
Feulv: Insanuifureuvesay in

AMNTIVBINITNAAMENUWAZLAENNET mﬁ@amamw%uﬁugm Handuwmeslulawind arsazane
saumansvesUizen willdanienmvesnswanmanlunivatad duaiuaznsagaleenss waiidnenin
yoamsAnENnd i nsUiulsEunamaaiivonindnduiy Uiiseissmieiindnuarauan nns
wamwEnnadlngldoondiau mandnmannddowmmasulifiuuuerin msuulgsdumaumaaivoi
wmandulans nsaneendau nsannniueuLazuiasie o wmeluladnsnanmdnazetn waluladnisnde
wuusieilos
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IGERERERL R,
1. ASTUINMINSHARWANLAZIMANNAD
2. 'ﬁugflumﬁmsjmwﬁm%’umimammﬁnuazmﬁﬂﬂﬁn
2.1 wesllauiindvesansazane
2.2 qaumansvesufisenall
2.3 audRveunanuaziannaviasiivial
3. AINEAINYRINISRARMAN
3.1 mskasmaningmIuanad
3.2 MSHARMaNMILEen

wilnanmnisugsimantuenlniiuuuensn

N oA

msUsstimindulans

7.1 Ia‘VﬁWEJ’]ﬂ’]iﬂiﬂﬁ’]mﬁﬂimalﬁa

7.2 Ia‘m’i‘mmmiﬂgaﬂfwmﬁﬂiuaquzyzmmﬂ
8. waluladnswanuanayein

9. TawiveuarnszuIunIVdeLUUsaLie

531726 aUAIEATIINTZUIUNISNIIANRNT
(Kinetics in Metallurgical Processes)

Waul: TnganudiureuveIanuivn e

a s 2 I v H 3 =
LﬂiJﬂ'WEJﬂ’]‘W“UENﬂ'ﬁUtiUW bR ﬂsﬂumuLLaSﬂ’ﬁUEﬂu’WL‘Viﬂ nluadloten

ﬂ’li‘diﬁﬁLLaﬂIUﬂ’]iﬂigU'JUﬂ’]iwamL'Vigﬂ LLagL‘Vlgﬂﬂé/’W

(3 4l
(6 4lu9)

(6 4lu9)

(3 #luq
(3 #luq

)
)
(3 #lu9)
)

(6 luq
(3 #lu9)

(3 #lu9)

3(3-0-9)

gasmsiaufisenall navesruduty snssweniisen naveswan)l Fuswiizen ms

MvuadfuresUfisen noulaumansvesufiisen Uiiseignatunulaenisiiaufisenall Ujisendign

muanlaensuns UfAseluszuuvedvaaewiln IaumIansveINIsnefwazN1stnveNan Jaumansly

syuuniinusouldasiaue
1A1lA595I83%7

1. dasmsuisenall Bvanavesrududukazaum

2. msiwusdmul)isenad

2.1 FBMeBuiine

2.2 A3

2.3 J5veshusdgeni
3. vgufeaumansvesuizen
3.1 NNV
3.2 Mguinsnisiinufisenduysal
nsmuAuUselnemaaiivaylnenisuns
Ufiseluszuuvesvaaesviin
FAUANANIVDINIINDAILAZNIAVDINEN

N A

audans lussuuniinusouldasinaus
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531727  Ysunaansdunusuazinaslulaunfindlunssuauntsnisiannis 3(3-0-9)
(Stoichiometry and Thermodynamics in Metallurgical Processes)
Feule: Tnsmmiiiureuvesanv1in
aunanauazaugandsnulunsruiunanlannis Wewmdwarnawnlvgl ngveavesluleuniing
nquivesasavans augaluszuuidudeulunulannis
1A1lA5ITIEIY)
1 msvhaugadanlunszuiunismelannis (9 )
1.1 YSaunauduniug
1.2 ngmseysnyuis
1.3 FBnsenaumsvinaunaian lunssuiun1smelanniseng 9

2. ngven 1 veameslulauind (3 Hlw)
\WoLwaIuaz NS Ll (3 Fala9)
4. mavhauganadanulunseuiunmmislannis (9 )

4.1 ngNITEUSNENaNIU
4.2 Fmsiwinnsiaunadantunssuinnmdannisnig g

5. ngien 2 veaweslulaundinduazileiduasy (3 9ala9)
6. VouvotEITATaNY (3 93l39)
7. mawasunlasvemdsnudassuazainsiaung (3 Hlug)
8. aunalussuuNdutou (3 kw9
531728 lavinsiadidugs 3(3-0-9)

(Advanced Chemical Metallurgy)
Soule: Tnsarudiureuresanuiivnm

woaslulawidndvemnisgnwms MIwAadudy waznisndnlanglaen1ssanduy wiugil Pso, - Po,
Y9958 UU Metal - Sulfur - Oxygen ﬁqquﬁqﬂ nswanlangainlangeenlen lavedalwanielanziglan
auliveaninags uazindeviaeuman nmsilavgliuianisienissuitesndlads nmsvinlangliudandae
fauzdu wmadansyrazatsuazndninainisidenldasazanandiviunldlumssrazarsuazanizid euly
NITUIDNNTVLALAIY NNSANALANLEBNINNANTALAIYAINITTUIDTUUATY NITUIDNITIANTUAIL WAE Lag
N3UITMsANKENAEETATl AszUINMTBIanlaslafin W Bldnlnsiuds uagddninssinds asEnwAuain
SLuﬁ’s%’aIaumsmﬁ%”’uqa

1lATITIETY)

1. weslulaufindveanisgnaws nsuaadiutu waznisuanlanslaenissantu (a Fla)

2. usunfl Pso, - Po, U9435UU Metal - Sulfur - Oxygen #igaumniigs (@ $lu9)

3. ngefnsnanlavzainianzeenles lavedalavselanzislan (a Flass)

4. unuglaunavesszuunioanled uaglnseenled Tunisvasusiuriy (@ $2lu9)
D auan (Nnage) uazindovasuivan

5. vaufuaznsiumsilangdiuigriienisnitesndlad (4 )

6. vquiuazmasuunmaihlangliuianideuedu (a Fla)

7. walansvzavansuazrdninasinadenldansarareiadiivhunld (a a9
Tumsvrazaouazannzioulunsniinmsvzazans

8. NIANAlaNEDNINAITALAIUMENTINIDTUUATY (a Flas)
NIIIBNMTANTUMELia waznIsUITNIIANNENAIATSLALl

9.  wguinarnisAnalunszuiunsdidniaslafin wu ildnlesiuda (a FTas9)

warddnlnssluds
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531731  wWoANsIBINAVRlANELALIEN 3(3-0-9)
(Mechanical Behavior of Metals and Materials)
Foulv: Insanuiiureuvesay in
namandsioiiles nsmevaussastanidelduLsnseiinnaguen Ml neinuduiudany
WunazaeSen lassaisuazmsiasuguresian mswasuguuuunnsuazinasinisasnd nalnnsiia
anundausduiag nsuanlumdemnssy nalnniswdsusuuaznalnnisuanlulavzuaziag nsmaaey
Useiliunanazlinsgvaudilanavedansiagian n15ns1endnsnaveslasaiimiganinfenginssy
\Benavesiag namaninisuaniazmsiivlavessesunniosananud msdnwiideduiaulafetu
WeANIIUTINAvalansuas Tan

ilpgsIE3)

1. namanisioliles (3 la)
2. Tassaauazmsdsuguluian (3 la)
3. msL‘U?{wgﬂqumml,azmm%mimwn&h (6 la)
a.  nalansiunnaudausslulansuay van (6 Hlwg)
5. nsuanlumelanssy (3 $2lu9)
6.  MInAEau AneikasUssliunaantiiinavedaveiayian (6 F2laa)
7. namanimsuanuaznisiulnvesesunnilesaineudn (6 ¥la)
8. msAnwihieihaulafeaiunginssudnaveslansuas o (3 Fla)
531732 nafaainsuanvadlanzuaz g 3(3-0-9)

(Fracture Mechanics of Metals and Materials)
Fouly: Insanuiiiureuvesay iv

ngenisuaniuusglulavzuaz Jag namaninisuan nafansnisuankuudalafinigadu
namansnsuaniuUdaainnanain Jedeiiinasionnuunseweslansuazian n1snsradeunariinTIEing
wanludanimnssy Mmevszendldnamansnisuantunmseenwuunisldnuianiainssy

iA1lAs97877)

1 msuanuwuusglulansuas Tan (6 Fla)
2. NafMan3NIsHAN (6 Fla)
3. nafmansnIswaNLUUBaIaRndudy (LEFM) (6 Fla)
4. NaransnIswanwuudanaRnwanasin (EPFM) (6 2la9)
5. HadviiduademnuunimedavsuayTan (6 la9)
6. MINTIIABULALNITIAT AN IUANLLTARIAINTTY (3 Fla9)
7. msUszgndldnamansmsuaniuniseeniuunisldnuianimnssy (3 $alu9)
531733  anuavaslanzuazdan 3(3-0-9)

(Fatigue of Metals and Materials)
Reulv: Insnrundiureuresauiin

VTR NP msmmqmqmméﬁﬁuaq%umuimmﬁmuqummLé’uLLazmsmmqmammé’w
yosturulaensmuuaesn Madulavessesunniilesanaud Jadviitnadoausinruilulany
uayYag nseenuuuiiietestumnudn anudfigungiigs awdfiiinasiudunisinnseu msiases
audemennarudiiiatuluanmnsldaumadenssy
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1AlATITI83%7

1. ufvesnuad (3 Fla)
2. mamergnenEdmestusrilnentsaauaATIAL (6 $2lu9)
LLaxmimmqmammé’wm%umuim‘c’m'ﬁmuqummm%m
3. mafiulnvessesuaniiewinaudn (6 Falu9)
a.  YedviduadeautRnnudlulansuay van (12 )
5. MyeenukuutesiuaNuIdsneaInAINa (3 Falu)
6. mwTEvaudsmeanenudidetuluannnnsidnumimngsy (6 Falu9)
531734 mstugulanzduge 3(3-0-9)

(Advanced Metal Forming)
Feulv: InsAnufiureuvasay in

Tannsiadosnatugsdmiunszuiunsaugilang madsuguonslussiulasmdn vulugauad
wagauasdumstugilans ansfialunutuglans nsiiesesinginssusne 4 ARndussrinamstugulany
nsinsziazudledymlunstugilavedesefouiBidaiaarnsldneufiamesaduayy wwamenis
fianwelulad nsvurunstugUadiolsl

ilA397877)

1. Tanmaidesnatugedmiunszuaumstuglane (9 #lu)
2. mswasuguansluseiulasedn (3 #lug)
3. anilugruafinarnuaidunistusdlans (3 Fla)
a.  enaflelusuduglans (3 $2lu9)
5. MTIATIZANGRNTIUGN 9) ‘1’7iLﬁmsﬁuisudwmsmumiﬂﬁ%ugﬂiaw (6 Hlu)
6.  melnesiwazudladymilunistusulane msldmeufimesaiiuanyy (6 la)
7. wwwsmsWaunelulad nasuiunistusUlaveadelnd (6 #lu9)
531735 nisawszianudemelulanzuazian 3(3-0-9)

(Failure Analysis in Metals and Materials)
Feulu: Inganuiiureuvesay iv

Msninnudememddmnssy mswasugy namansnisuan Usslamvesanuidemns 1y
MIuANUUUIUSIE Mawenuumies mauenszriansy audemeidesananud arundemeideann
msfanseunazgamiias JedeiiinadeUssiamvasaudeme navesoumgiiuazdanadendenisiinainy
Fevmemaimngsy ndnmslengianudems Bnisieiedlonazinadafililunisiinseienudemed
Andululansuastan nadnwmslinmzianudemelulanzuastan msfnunduailuidonisingei

o

anudEsmelulaneayidn

q

1AlATITIETY

1. MFIATIEYANUEemen1imng sy (6 Falu9)
2. Usslnnvesmnudeny (6 Flw9)
3. Jedeiidnaseussamvasruidenis (6 Falu9)
4. nszULMTIRTERnEEY ndeddle waswadalunsinsiz (6 Falu9)
5. nsdfnvmsliensvenudenelulazuay Tan (12 $alug)
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nadrlaseaiaLazauauURIEn
531741 Yagtugedmivanlasiadauasiaiosdo 3(3-0-9)
(Advanced Structural and Tool Materials)
Foulv: Insanuiureuvesmy in
uwnAnvassiaLTagiugedmivlessawasnunsidn woslulaundindvesmaintanlssy
win Tavmsmenweesianlisundn Yandugsdmiuldlunilassadng Tanlisundn Tagldnugnmniias lave
wendsU wazTaniieenuuuUuiasununisly ’Jfﬂ@L%iﬂﬁﬂ%@ﬁﬁ’lﬁﬂﬁmﬁL.Lawmﬁm

1A 1lAsITIEIY)

1. uwnAnesnsiautandugsdmiveulasadoasnunsade (3 #lu)
2. weslulauniindvesnsiiniaglsyundn (3 #lu)
3. lannsmeninvesiantisunan (3 )
4. Janldnugamgiiatarlannisnmeninvesianuanmniia (6 Fls)
5. lanenawizluarlannisnmeninvedavenaudngy (6 #lu9)
6. Yanfleenuuuuiudsununisldonu (6 F2laa)
7. Yamwriindugsdmiuaudaduasaud CRR
531742 JaquazaunIaldedanin 3(3-0-9)

(Biomaterials and Bio-Devices)
Feulv: InsAnufureuvesay in

wIARYRINTRRILIaLaraUNTallaTIn M aud@ing audhivemenmuazautiniaiuiaves
fag Tveuariueivensadussiofe namevausmeusaduaniaberotaniinimuasnsUssidiueim
dilld msdenanmuestanidedinm nmsvszgndliuazniseenuuugunsalifsaninlunienisunmeduas
MBIV NYnaiannIgIukaEtesTIHlunTITeuasimniaguargun sl m
ilpssIEI

1 wwfavesnsimun FanuargUnsaldeainim (3 Fla9)
2. audAdena amﬁamam&meLLazamﬁamqﬁuﬁwaﬁa@ (6 la9)
3. Fveuestuedvonvaduanileide (6 2la9)
a.  UjiRefinevaussieTaninmuaznsusziiiuanudiiulsd (6 Fla)
5. madevaninuesianidedann (3 Fla9)
6. MIUszenNAlduarn1soenLUUTARNYIN NN TUN ST NATIINEN (9 Fla)
7. ngnaeinnsgIusazasessstlumTIdeasiaun Jaguazaunsaldedinin (3 la9)
531743  Japddnseiinduazwsivan 3(3-0-9)

(Electronic and Magnetic Materials)
Foulv: lnsmmiureuvesanuinn

unRavesnsiaTagdmiutududidnmsedind vaudawmes lalen uazuorawmes audtindlni
wiwmdn Maasuazmsnenmvesian Sanulailtlunudidnnseind fandsiih Yaqieledidnain Yaq
waslsuunufin Yanlvnedind gunsainedidnnselinduazaainenssuvemuieanudt nsudnianuazaunsel

ddnvselind

RGNy

1. umhuaginAnvesnisianunfandidinnsednduazuaingn (3 ala)

2. audimalnivesian (3 Falw9)
wa g Y o

3. ANUANINLILRANUDIIER (3 Hlwg)
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4. AuURANILEMAENIINEAINDY 9 VBIian (6 Wla)

Tandldlunudiannsedind Jagieia Jasfieledidnein (6 Falw9)
waslsuuniudn wayianlinetnd
6. gunsaimeBiannseiinduwazaninenssuvesmiiigaud (6 W)
7. nswandaguazaunsalBiannseiing (9 Hla)
531744  AngrAranin1sudeda 3(3-0-9)

(Solidification Science)
Joulv: Tnsaanfiuvouresanviivn

VANNITNITANANLT DULAE M IULNAIVOITWMNAN VDI IYNazaN NaveInTUaals wuud1aeinIg
wdaauuunng 9 nsudsivedansuaglavenay nsaemesnenfisesseszninwenduazvounal Al
wfosvesdagussmnfmtveduasreunal wadkazeulasd nsudswuuugmain uazmesvafin ns
wdshmudiemataznisuensivessaneas nsuwdsiuuudundu msuwdsilunsyuiunswdnlany

1A1lpTI578397

1. 7dNNISNITANEMANLTOUNISUENFIVEIINHANLAEHAYDIANTRATS (3 Tlang)
2. wuudaesnsudeiiuusng 9 (3 Flu)
3. msudsnvedanziazlavenay (6 Falu9)
4. anulliafesvesdugiusznindiminveuduazas e, (3 Falu9)
5. waakazaulase (3 Falu9)
6 m'ﬁLLsﬁnﬁaLngmmaﬂ LazlnasnAsn (3 Falu)
7. MWL TANMAEN 1SRN ITD IS 1N AN (3 $2lu9)
8. msudeiuuudunay (3 Halaa)
9.  msudssnlunszuiunmsnanlany (9 Falu9)
531745 TaniInelanzug 3(3-0-9)

(Powder Metallurgy)
Feulu: Inganuiiureuvesay iv

nquidugeadlaninglanens nqufezneuluisiunaznisufialugnaimnssy nufinistugung
Tavg ngufinswisidnueaznsufoilugramnssy wedlulaundindvesussenianisinnin Janiindndae
nsvuaunslavinelanens MssenuuunszUuMIwartunlavinetlavens dafildluniseonuuuiiiondn
Fudnlavinelangas mauvsiannlasaisganelundadasianin mslfintosfloTemeidugsdusulan
Welavens nsslfnulunulaninelavens Wannnsiuilunssuiunslaminelangns

1AlATI578397

1. ngquiitugeedavivelavens (3 Fla9)
2. ngufevseuluwdusasnisujutugnamngsy (3 Flass)
3. yuinstugUnslan (3 #lu9)
4. punsenaiinuasn1sufiRluanannssy (3 la)
5. wosllaufindvasusseiniansinnin (3 L)
6. anfinansenszuaunslaninglanens (3 Fla)
7. AsesnuuunsEUIunsLariuelainelansea (3 F3lw9)
8. damilslunsesnuuutitendntudulavinelavens (3 F3lw9)
9.  nsuUsnalassainganialundnsiaueiunaiin (3 $2lu9)
10. mi’[,%l,ﬂ'%'aaﬁaﬁmwﬁ%uqﬂumuimﬁwaﬂamm (3 L)
11.  asal@nwluanulaminenlangus (3 L)
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12, Wawnsiydlunssuaunstaninenlavems (3 Fa)

531746 lavanenlansnevaunan 3(3-0-9)
(Ferrous Powder Metallurgy)
Soule: Tnsarudiureuresauiivnm
ASTUIUNSHARAVERNAVANUASIANNAT  MSUSSNYALLUBING Lwﬂﬁﬂmi%ugﬂ%udwiammmﬁff[,u
gramnzan deunmiedidurudatugy  masnsdindudiumdnuasndnndn nsvuumeyRegidwmiutudy
wEnnd1 Tastedne autBueynsldnureandnndfindnanlavens Jorildunseonuuutuduiindnannlanens
vauman lavinelavensweanannanliaiy msAnwauaitluidelavinelavienwosvan

187lA59T98397

1. unhlavinelavensvasnan (3 alu9)
2. ASTUIUNSHARKIVANLALLUANNED (3 Falu)
3. ANWEVYDINS (3 Falu)
4. mﬂﬁﬂms%ugﬂ%udauiammﬂuqmmmsiu (6 #lu9)
5. dounwiedutunudatugy (3 #lug)
6. msunnindudumanuasmanndn (6 Falu9)
7. nsvvaumsyRsgddmiutudiuminng, (3 $2lu9)
8. Tassads autd waznisldnududinmanndd (3 Falu9)
9. tamildunsesnuuuiudiu (3 Tlan)
10. lavinelaviensvaanannailiaiy (3 Falu)
531747 nswnedn 3(3-0-9)

(Sintering)
Reule: Tnsauiiureuvesany1inn

mwﬁsﬁzugjwaﬂﬂmmmﬁﬂ nguiweslulauniinduavaaumansvoinisninin walavisylafen w
lavignanealln  ngufmeslulawiinduazaaumansvesmsninaveunar  nufmestulawfinduas
sauransvain s miiniagldusugis  gunsalluniswntn  maliansiadawdsluniswnndn ussenia
Tunawneidn aumguazkuamadladounndesonmasnadn mealianmsunadndugauaziamnsdusunag
1lATITIETY)

1. nguiitugessnamnin (3 Fla9)
2. mpufweslulauniinduasvaumansvainisnminudlavesiiafen (6 Fla)
3. ngufmesiulauiinduazaaumansveniswnntinuslavenaleviia (6 2la9)
4. vguweslulawinduaraaumaniveanisnniniavesvad (3 )
5. vgufweslulawfinduazaaumansvesnisininlagldnnunugie (3 Flats)
6. aunsallumskinin (3 Fla)
7. wedansiadiuwdsluniswnndn (3 Fla)
8. uUsssIMAluNISWINTn (3 la)
9. UBUNNTOIIINNITNINTN ANVFUALULINIALY (3 Fla)
10. Lﬁ/lﬂﬁﬂmil,mmﬁﬂ%uqqLLazﬁﬂmﬂuamﬂm (3 Fla)
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531748  wdnmsniaideusielans 3(3-0-9)
(Principle of Metal Welding)
Feule: Tnsmmiiiureuvesanv1in
UsgiRuagAdommadowsie  walulaBnsidensio  mawdsuavugyiinisidensie Usingnisal
delewfifeadestunsdende  Usngnsaimenafiiendestunisdende  dgmiinulumsdeudeuas
wesguMsdenste msussgndAvdnmsildAnuinlunsiaunaudoudoviall

lATITIETY)

1. UszfAuasisumaidouse (1 ls)
2. weluladmadouste (8 Fla)
3. mawAsuavaginsidensie (6 Fla)
a.  unngmsaiieleulusmgimadeuse (6 Fla)
5. Usingnsainenadiieadestunisidense (6 Fla9)
6. dgmimulunsidouse uazinnsgriumaidouse (6 Flass)
7. msvssgnvdnmisiild@nwanlunsiannaadousoviall (3 )
531749  WanNdvaINITTUIUNIININIEARIBUALALYDS 3(3-0-9)

(Physics of Laser Materials Processing)
Foulv: InsAnuiureuvesy in

fuguiuawes Uiduiusssriuanamesivaans nsvuiunamsenafeusuinanufduiug
vouanaesiutan  Uningeaiwanainlunssuaumsnisiandaouanaies  nalamanenniiiatuuns
NITUIUNINTANAIBLASALYET MINAUIIUNTEUIUNIN N TANMBUALALRTEMTUBLIAN
ilpsTIEI

1L fuguduaes (6 )
2. Ujduiusseninuatawesivaans (6 F2laa)
3. nsEniunInIANNsauduinnUjduiusvewanalwesiuian (6 la)
4. Usnguainaradilunssuiumammeiagmelaalyes (6 Fla)
5. nalnsmenmiiieturnznssuiunismnefagdouasaies (6 )
6. MINAUIWIUNTLUIUNINNTARMBUALATRSAMTUBUIAN (6 )
531750  wnluwmalulad 3(3-0-9)
(Nanotechnology)

Feulu: Inganuiiureuvesay iv

unhulumalulad  nsdaeseidaguily Janaansuilumealulad  wadaguily Arsueuunly
U Tanuilulleing Jaguilusendind unludiénnsednd msuszandldulumaluladlueuian
ilpsesIEI

1 umhwlumalulad (6 2la9)
2. midupseianuily (6 $2lu9)
3. Twanaansuilumelulad (6 Fla)
4. welanuiluy (3 $2lu9)
5. enfueuului (3 ls)
6. Tanuilulnlaind (3 $2lu9)
7. Januilueandnd (3 $2lu9)
8. wiludidnvseiind (3 $2lu9)
9.  msUszendldauunlumelulagluowan (3 Fla)
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531751  lavsuaslanzuauldauaamaligs 3(3-0-9)
(High Temperature Metals and Alloys)
Feulv: InsAnufureuvasay in
dnwazveslansuazlavenaniigungiigs audAdnaiioungigs mstansouiigumgiige auld
voslavgnaunumniougeifindnidudunaumdn audRvesyosdanosd audAveslansuauuonnguimndn
wipnuaLTaugs
RGN R ELY
1 enuddy Yssianuwaznisidnuredaveuaslavenauluanizgumniia (6 Fls)
audAnisnauazmsianseuiionmniys
2. lavzngumdnnuanuioug (6 #lu9)
2.1 winndnsusunaziinnd ey
22 wianndl3ady
audd nsudawaznisldanugiUesdansen (9 Fla)
4. lavzuariaquennguannuanuieuss (9 )
4.1 Inndlsawaslnmideuney
4.2 laveuazTagnulyl
4.3 lavewaunguilniia-lasidley
4.4 arsuszneulave
45 Fagnuanuieugedue

a

5. mimuauandRdmsumsldeuigumgias (6 Talu9)
531752 Tavn1smMenTmuasanng 3(3-0-9)
(Physical Metallurgy of Steels)
Fouly: Insanuiiiureuvesay iv
Snwariuguveandn Uiiseniugiulussuulanenanseninamvintuansusunarszuulanenay
yoamdniiinatesiguan nsuanivesesasludluszuulansranveandniuaniueuiifsguanduy q 8n
woAnssunanaveamanuazndnndn nalnninfinanuuause nszuiunwEs audAn 9 waznng
Usggndldindningasing q wu wlnndenduewin winndlassaeifeniveunazusnmiadusauanmdn

widnndmadrmnssufianuudusas winndldaly wnndunsefivawing 4 wdnndukuedours

1AlATITIETY

1. Uszam aud® nswanwaznisidaumannan (3 L)
2. é’ﬂwmmawwﬁugmmmmﬁﬂ (3 la9)
3. szuulavenauuaIman (6 Falu9)

3.1 Msnesivadlanengsl
3.2 WHUNNEYRlaNENALY AN
3.3 maldewalulangnanvaanan

4. nswanvesesdwtusluszuulanenauveunaniuasueunisnnauduy o (3 ala)

5. NOANIIUVNNATOUNANUAZIMANNAT (3 )
PN < < v o

6. NANNISINAMULTILIVOUNANNE (3 k)
3 v s ° o

7. wanndansuaum (3 L)
< 1% v & v I3 o

8. WANNAIATIETUALNANNAIAIINUDINTIE (3 L)

9. wadnnanl¥ady (3 L)

10, wiannaLAueng (3 al)

11, wianndwsiupdeuily (3 Hlwg)
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531753 ﬁ’aq@aﬂisnamﬁaﬁu‘[am 3(3-0-9)
(Metal Matrix Composites)
Feulv: InsAnufureuvasay in
Ussinmastandaszney Yandssenouidefulany ofiulaveuayTagieBuuss  namansves
Taniasenev laun 8a1afindd Jaladanafindd Janalseneuasuussmeduly JanteUsenouEtuusaiig
ouma Fagdeszneuiifisngy Wudu nsrviunmsidniugiasniseonuuy  nsvedeuaNtRdng n1enmn
i waziedl Meemzvinrandens msdesanmuaznalnfiinenaudoevesianiBsuszney  Msdnw
Fupiluhtetandnszneudefilans

1A 1lAsITIEIY)

1. Uszianvesdandalsezneu (3 )
2. leflulavisuas Tamasuuse (3 )
3. namansvesTandeUseneu (9 )
4. ﬂixmumimamﬁugﬂLLazmiaaﬂLLﬁuu (9 )
5. nMsnaaeuandR (6 $2la)
6. mylanzinnudene msdenanmuaznalniiineuidems (3 $alaa)

VaeTanTelsyney
7. msfnwduailuhidetaninszneudefiulans (3 lug)

ngudvimalulagnsuanlanzuasian

531761  Ufjisersendnaufaiulangdmiunssuiuntsnisanuiou 3(3-0-9)
(Gas-Metal Reactions for Heat Treatment)
Foulu: Insanuiiureuvesay iv
weslilundindlavms mumumsdnastsdumanesilaundndfiuguiiddy ddnluavaugaind
ussenmavasianieluenay Uisensewinuianig o melusey msdauiassnnusseinanmeluniey wae
nsAsmsdawRuusmaLianalumoy  dunammandvenssmaniananiibidusunnedemanndio
msmuANUssEINAveiamelumey  Mseuguuiiamannalasadeufisesemnaudaiulave mseunu

USinauendusuiinamanndvaeumdnnduazmseuaunszuLmsiuianiylsds msAnuAuailuide
Ufseseirwiaiulavedmsunssuiunmameanuiou

ilAs9sI8397

1. weslulaundndlannis (8 #3la19)

¥

1.1 nsewnilaidumamesiulaunindiiugu
12 dndindl
1.3 aunaiall
2. usssmaveauianiglumeu (10 dla)
2.1 mawssnussmAkianadluwneulneandeujisenseninaufiasimiin
22 msdauusssamusseneutanauiidaeienlidmiunmseullontanig 4
23 dunaumaaiivesussemauianauilidudunsesoniseulave (ninnd)
NIAIUANUITEINIATRILian ey (2 Flas9)
4. mseuguklsiamannan lnserdeuisenseninudariulane CRA
4.1 ufansylsds
4.2 miuslulasia
43 uidlulnshs

4.4 msvilulasansylsdwineuia
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5. nmuaulEnamsusuiiumannd vz aumannan (8 Falw9)
51 msmuaNAndasuau
52 mMsmuAunsEUINMILiansylsd

531762  waluladazaraiiiagnanvinssulans 3(3-0-9)
(Green Technology for Metal Industry)
Roulv: Tneanuiurouvesanuiv
nsiiakiaisaunssan dafiy uan1ie wazninveddelugnavinssunisndnlans N15AUAN N3
Minuaznisurdauaiiy vanizwasninveadslugnainnssunisndanlans N15AN¥ILLINIINITAIUAN
nszvInnsmsaasiansielidudinsiuawndey nsdnwinssurunisnsiilavendualdlngg

iA1lA5ITIEIY)
1 nsiesfiaseunsean uafiy uaniig uwarninveadelugnavnssumnanlans (6 )
2. mMImuau MsMIawaznsidauaity 1an1e WarnINYeudsINgRAMNTIY (9 )
nsHanlany
MsAnwILINIsMUAuNsTUIUMInsKanlangiteli dudasfudunedey (6 )
4. nsfnwinseuiunsnsidilanenauinlylng (15 3l

4.1 Wanuavmanna
4.2 eygilily

4.3 N2IAg

4.4 szt dened wazAun
4.5 Tanedienfivauladug

531763 nalulagiwanvide 3(3-0-9)
(Cast Iron Technology)
Feulv: Tngmuiiiureuvesav1in
nMsulsssinnmdnude lavinerfiuguveandnude dnvagnsulsiveundnudeiines o
laninguazaudfvounannaony wanvaewmies wanuasnslwdsudmvueu wanudeeuwmied
WANVaevIsIndegs wavwianuaansilidsiniege nssuiunisudetaznIsNItnInaeaeminuas N3
puyUImAnuaoIY mdnudemilen uazimAnuaseumilsn dwmiiazgaunwsesiiinannisvdenasy
winvde uarmslinginsuanidemeiifatuminuge m3nwduailuidemaluladndnvde
lATITIETY)

| < ' a & < ] o
1L mswdelssivivinuas  LainenfiugIuveinanvas (3 H3La9)
o Y I ] &
2. aNWUEMILIRIVDUNANVAD (3 H3L39)
3. lavinedaraudRvesudnvae (14 Fla1)
4. NITUIUNSVEBLALNITUITNITVADNADUMANYAD (@ FNa19)
5. mseugumeauioulumanuae (6 Hlug)
6. FnlLarnunnIadliiinaINnIsvaeviaonanviae (6 ¥la)

WAZNITIATIZANISUANLE T ETIAANUMENED
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531764 walulagniias 3(3-0-9)
(Casting Technology)
Roule: Ineanuifiureuvesanvinn
TagAuuaznszuIunsiiuundedmiunidenasulang mswisulanenasiivad Unsen
sevinlangmaoumaafudanden nanandnulagiaglunmlar namandvedlnalagnisooniuy
svuuilouilave mssewmanufounaznsudeivedansuarlavenan nsvaolaeldudfiniave anioun
afe Msvdeuvuiwdaianar nsnaedinamnsuaznisuae Iume n1svdenuudeiiies nsiaszi
yaunwsedluauvde msnwAualuidemaluladiuvde

187lA59T98397

1. dngAuwasnssuiunsikuunded viunvaevasulany (3 $ala9)
2. nawisalavevasuman UiRsensenindavgvasumaituduindey (3 Fla)
3. msnandenuwazdantuenallal (3 Falu)
4. narnansvedlvanaznseenuuustuuleutilans (3 Falu)
5. mstewmandieusarnisudsinvedaveiazlavenay (6 Falu9)
6. nsnaslngldusinuilany (auaaia) (3 Hla)
7. aaiguaghs (3 Falu)
8. msvdsnuuiwmdaiaman (3 Falu)
9.  swaeTRMELAZNISdeI LY (3 Falu9)
10. msuasuUUReLlas (3 Tlan)
1. mslaszvigaunnsesluanundes (3 $alu9)
531765 SAnTsuURn 3(3-0-9)

(Surface Engineering)
Fouly: Insanuiiiureuvesay iv

voulakarlismvesianssuiuiY Anvurosiiui 1'1/15111161%LLazﬂWiLﬁamaﬂwwmaaﬁuﬁﬁaq
waiaiflilunsuiudgsauifvesiufiaan msyuudeiafsanudou mafiuaruudiafousming

o

ASEUIUNNSNIANDSILARADE N15AARUAIELeENS taRaUBNLNAUYNTY IFINTSUNURIAIUALELADI LAY

i
Bidnasou nszUIuNsAReUin nManTIaeudnuzaNzresTagimnsuiuRawasnsdiAnw mafinuduaiy
Tushdeimnssuiiui

lATITIETY)

1. veuwakarduvesimnssuiiui (1.5 Halas)
2. &nuauwresiuin (3 Fla)
3. Insulafuazmadenanimuesiiuiiatan (3 )
4. msyusdsimenuiou (3 Fla9)
5. madfiumuudiineusimna (1.5 $2T59)
6. nIzUvIUNIINIWesluAlinea (6 Fla)
7. nswdeumeleans (6 las)
8. lovou Buunwaundu (3 $2lu9)
9. Amnssuiufduanaigesuarddiinason (3 Fla)
10. NIBUIUNSLATOURD (3 Flas)
1. mInsndeudnuusanzvesTagimnssufiuiauagnadifngm (3 $2lu9)
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531766 aluladesgiiilloy 3(3-0-9)
(Aluminium Technology)
Feulv: InsAnufureuvasay in
TongAneweslansnavergiifon nszurumsuivlgnunmeesilanzesgiifonnasuman
welilaBmsvideorgfifion walianmasdntuzuduge WWun nstuguiuds salvaama Taviinelavens awsd
Aufou ovgiienly nssuaumstuguang Wusdu nszutumsmeenueuasmsUsuUgsiuRadmiulane
Hanergilidoy AnuduiussenindnuaenadaningwesergiifleudvandRdnauaznisiansey n1sin
availlflsunduinldlvl msfinwauailwintemelulagezaiiiley

iAlAsTIE37)

1. Tanginevedlavenauorgiiiiley (6 #lu9)
2. nswvumsUiuggunmussilavzorgiideuvansivan (6 #lu9)
3. welulagnisvdesyaiiiley (3 la)
4. welamnantugudugs (6 $2lu9)
5. nssvIunManANLdeuLarnsUulssiuid miulansnauesgfiden (6 #lua)
6. AnNdNTuSIEnIdnvgnelavive1veterglillenivandidng (3 #lua)

wazgnsinnseu

7. msergliileunduunldlug (3 $2lu9)
8. mifinwAuailuideamaluladesvailidey (3 #lua)
531767 walulagnisiawmanndl 3(3-0-9)

(Steel Rolling Technology)
Soule: Tnarudiureuresaviivnv
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1AlATI578397

1. ASTUINMSNARIANLALIANNAT LaENSLUIUNTIAMANNAN (3 Falu9)
2. fuglavmsmenmueaninndn (6 Fla)
3. vguinsiasugUuuuans (3 $2lu9)
4. mMsmuaiuUslunsa (3 L)
5. lnslulaglunisin (3 Falu9)
6. msmelounuioulugnin (3 $lug)
7. mawdsuudadasadisgame (3 Fla9)
8. nalnnsiiuauudause (3 L)
9. NITUIUNTNNANUSDUNSBUTUNNTNTLVIIMIINAVBINTIAUAANAT (3 Falu9)
10. msadunsia (6 Flw9)

nguvARNNIMaSATUAYUNUIBNIImNTsUkaziItan1sAnuuauTady o

531771  n1saaszabnluddamudannsuaulainssulannig 3(3-0-9)
(Finite Element Analysis for Metallurgical Engineering)

Waul: Tneanudiureuvesanunivn e
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umhnsiaseilnludfnvesisut undimsiesieilnluddduug nsasisaunislolud 8auud
Toonse  nsadrsaumsinluddauudlaeiusiy  nmsadrsaunisivluddawudlngisnmsaasiminimedng
Hendunsussananeludduuduaznisdufitnsndamudmunindeioee Wlusdauuiiudymaoads Tulud
damuafulgvdernudou nsussandldnisieaeimelnludddwudlunuienssulannis

1A7lA59T98397

1. unhmsieswilnluaannesisus (3 Falu9)
2. unmhmsiasevinluddfmus (3 Falu)
3. msassaumsinlunddiuuilneisnss (3 Falu)
4. msaseaun1sinlundauudlaeIsuwuseu (3 Falu9)
5. msadaunsiniludsawudlagdinsarsimnueeana (3 Falu9)
6.  fandunisuszanauneludauuALarn1SaURN I DA UALASNLTIR LAY (3 alu9)
7. IWluiddmwiiulymusuds (6 Hl39)
8. lludddwmudiulaymnsaewmanuiou (6 Hla)
9.  msUszendldmsiaszvimalnluaddwudlumdenssulannis (6 )
531772  38n1smepaunanasluauddnssulanns 3(3-0-9)

(Computational Methods in Metallurgical Engineering)
Roulv: lnemuiureuvesan iz
wugIunsUszendldreuiamasiionsiwinmimnssulannis wugiulnlud Arllasisun

v
=

fugnulluddduud ugulnludiequ Nugiuunnsdduwud  nsussendldreuiawesiuaumedannisiy
SnNwuau 9

ilpsTIEI

1. #ugumsdssgndldreufiunesifiomasiuinmdimnssalanms (6 )
2. ugvedisnslilusfviesisus (6 F2laa)
3. dugnidinslvilufdaue (6 Flats)
4. fugAsnsiwluiegu (6 Fla)
5. MugnwaAsnsuneasaue (6 )
6.  msUszgndlimoufiuneilusumsannsludnuuydu 9 (6 )
531773 videAnwianzFeddunisussandlénauiiames 3(3-0-9)

dususudainssulannis

(Selected Topics in Computer Aided Metallurgical Engineering)
Foulv: Tnsanaufiuveuresanviivn

FonhielamziFedlumsuszondlilusunsuaoufiunes  ionsimamameslulaudind  vie
Wsunsupeufinmedifionsiinsginislnluddamud viselusunsunexfinmesildlunislinsginig
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1AATITI837

1. nsdnaddengivedygmianeden (12 F3lu9)
2. danedfiuvesnisAmulunlslusinsuneiines (9 F3lu9)
3. aswidgmianeSesielusunsunauiames (9 139
4. msaselusunsuasudmsulusunsunauimes (6 Falu9)
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531774 vadaAnwdugensiaanssulannis 1 3(3-0-9)
(Advanced Topics in Metallurgical Engineering 1)

Feulv: InsAnufureuvasay in
Anwhiedos Suduinenisll q wesluiaulalimnsslavmswagimnssuTan

531775 wadanudugensiaanssulannis 2 3(3-0-9)
(Advanced Topics in Metallurgical Engineering 1)

Feulv: InsAnufiureuvasay in
Anwhidedos utuinenislml q wesluiaulaluimnsndavmwaydmnssuTan

531776 sadefnwianizdemedainssulanns 1 3(3-0-9)
(Selected Topics in Metallurgical Engineering 1)
Foule: Tnearuiureuvesaviivnv
msanwTitededidenassluveuwnanizndmnssulanns aneldduusivemanasdly
ANV IMIBANTINLAY

531777  viadefnwnanizisswmnianssulanns 2 3(3-0-9)
(Selected Topics in Metallurgical Engineering II)
Soule: Tnsarudiureuresanuiivnm
nsAnwITtesesidenasslureuwaaniznidienssulannis aeldduustiivesranatsslu
ANUINTBAITINLAY

531778 lassuddanssulannisumvndin 6 wnein
(Metallurgical Engineering Master Project)
Soule: Tnarudiureuvesaviivnv
ﬂwiﬁﬂmﬁ’ﬁaiﬂsamu%%a%uguxé’wmﬁm%mmﬁmmsﬂaumi MelamuuzitvonuIansdly
#1973

nguAYFUNUN

531881 dunurUndinAnn 1 1(1-2-4)
(Graduate Seminar 1)
Fouly: lnsmmiureuvesanuinn
msdauufiguedds  Mensumsidouasmanes  mamdelovesnimanes  nstiaue
foyanisveaeadeadid  AnUfdRmsliesigirmnideiiovesanisneass mstiausuuuUna uas

dunulaeInenssuLdey

531882 dunwiUndinfne 2 1(1-2-4)
(Graduate Seminar II)
Roulv: Tneanufiuvouvesanuiv
nsdududeya wazmsnummssanssy mstausluidefiaulsluilagtumadmnssulannsiag
ensiudey msleunsnudunaiauasniseiusenuideiiaula nniiausuuulinan
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531883 SUUUNUMARANE 3 1(1-2-4)
(Graduate Seminar III)
Foule: Tnearuiureuvesaviivnv
MaTUlATITNNATTBLEUNWITY  IATIETNY0IUNAIIITELAE NSUIEUEMENSIUUNAINY
msefusenemAdeiauldutogiu  mstiauslwhideiaulaludgtumdmnssulannislaginginsdu
ey

531891 dunurtnudindnen 4 1(1-2-4)
(Graduate Seminar V)
Foulv: Insanuiiureuvesmy in
nstiaueludediaulaludagtunidemnssulannng Tasinensisannisuenuaznisluag
msfnwduseduai nsedunenvidsiaulaludagdunazuinnssulvinisgeamnssuiiiAsatesdu
AenssulannisuasImns U Tan

531892  dunwUnudindnen 5 1(1-2-4)
(Graduate Seminar V)
Feulv: InsAnufureuvesay in
mMadeuunmidde  uwar  maduunandnnsnenwsingy - mstiauenuideiiadlaly
Hatunaruinnsailvalvnagranmnssuiiieadestuimnsalannsuayiemnsautan

531893  duaunUndinfnu 6 1(1-2-4)
(Graduate Seminar VI)

Fouly: lnsmmiureuvesanuinn
mMaiiauenAfeuasmsuanidsussdauiainnsidelaedisou uazinensiuidy

nguIvIINeTNuS

531981 AMNYITWUSUNIUMARN UWUU A 1 48 %A
(Master Thesis Scheme A1)

Roule: Tnsarudiureuresanviivnm
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531982 AngAwuSuMIUNAA LUU n 2 18 w28ne
(Master Thesis Scheme A2)
wauly: Tnsanudiuyeuvesanuivn«

v
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531991 Anenilwusquiinidin uuu 1.1 60 va8fin
(Doctoral Thesis Scheme 1.1)
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531992 Aendwusaufiadin wuu 2.1 45 viiqgnn
(Doctoral Thesis Scheme 2.1)

Feulv: InsAnufiureuvasay in
nsviAseimeninuslushdeldeiugunieiseussgnidnsunmsinymdngns S nuitadinly

a a vl o & &
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531993 AendwusaufUindgin wuu 2.2 60 vagfin
(Doctoral Thesis Scheme 2.2)
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MAJOR GRADUATE COURSES

531601 Thermodynamics and Phase Equilibria 4(4-0-12)
Condition: Consent of the school

Structure of thermodynamic systems and laws of thermodynamics; Thermodynamic variables
and relations; Equilibrium in unary systems and multicomponent systems; Thermodynamic stability
and critical phenomena; Thermodynamics of phase diagrams and phase diagram constructions;
Thermodynamics of multi-component systems; Effects of capillarity on equilibrium of thermodynamic
systems; Statistical thermodynamics; Applied electrochemistry

Course Outline

1. Structure of thermodynamics and laws of thermodynamics (2 hours)
2. Thermodynamic variables and relations (2 hours)
3. Equilibrium in thermodynamic systems (4 hours)
4. Equilibrium in unary systems (4 hours)
5. Equilibrium in homogeneous binary and multi-component systems (8 hours)
6. Thermodynamic stability and critical phenomena (4 hours)
7. Thermodynamics of multi-component systems (4 hours)
8. Thermodynamics of phase diagrams (8 hours)
9. Effects of capillarity on equilibrium of thermodynamic systems (4 hours)
10. Statistical thermodynamics (4 hours)
11. Applied electrochemistry (4 hours)
531602 Advanced Physical Metallurgy 4(4-0-12)

Condition: Consent of the school

Structure and bonding of atoms; Crystallography e.g. crystal structures, symmetry in crystals,
etc.; Electrons in metals and alloys, formations of intermetallic phases, ordering in alloys; Defects in
crystals; Applications of themodynamics, crystallography, and defects in crystals for explanations of
metallic materials behaviors e.g. theory of dislocations and plastic deformation; Inteface between
marix and precipitate; Strengthening mechanisms in metals and alloys; Solidification of metals and
alloys, formations of defects during the growth of crystals and their effects on the morphology of
crystals; Solid state transformations; Order paremeter; Cahn-Hilliard Equation

Course Outline

1. Structure and bonding of atoms; crystallography (4 hours)
2. Theory of metallic phases and ordering in alloys (4 hours)
3. Defects in crystals (4 hours)
4. Theory of dislocations (4 hours)
5. Dislocations and plastic deformation (4 hours)
6. Grain boundaries and interphase boundaries (6 hours)
7.  Role of defects on the strengthening mechanisms (4 hours)
8.  Solidification of metals and alloys (6 hours)
9.  Solid state transformations in metals and alloys (6 hours)
10. Cahn-Hilliard Equation (6 hours)
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531603 Transport Phenomena 4(4-0-12)
Condition: Consent of the school

Transport phenomena equations; Applications of transport phenomena equations for
metallurgical engineering; Viscosity; Thermal conductivity; Diffusion coefficient; Applications of transport
phenomena principles
Course Outline
1. Transport phenomena equations (8 hours)
2. Applications of transport phenomena equations for (8 hours)

metallurgical engineering

3. Viscosity (6 hours)
4. Thermal conductivity (6 hours)
5. Diffusion coefficient (12 hours)
6.  Applications of transport phenomena principles (8 hours)

SELECTIVE COURSES

Physical Metallurgy Courses

531711 Phase Transformation in Metals and Alloys 3(3-0-9)
Condition: Consent of the school

Thermodynamics and phase equilibriums; Diffusions in solids, Interfaces; Solidification of
metals and alloys, nucleation rate, growth rate according to Onsager relationship; Solid state
transformations, Johnson-Mehl-Avrami-Kolmogorov (JMAK) equation; Diffusional transformations,
Cahn-Hilliard kinetic; Diffusionless transformations; Landau theory.

Course Outline

1. Thermodynamics and phase equilibriums (3 hours)
2. Diffusions in solids (6 hours)
3. Interfaces (3 hours)
4. Solidification of metals and alloys (6 hours)
5. Solid state transformations (3 hours)
6.  Diffusional transformations (6 hours)
7. Second order transformation (3 hours)
8.  Diffusionless transformations (3 hours)
9. Landau theory (3 hours)
531712 Structure and Physical Properties of Materials 3(3-0-9)

Condition: Consent of the school

Atomic structures and crystal structures; Electron theory; Electrical conduction in materials;
Semiconductors; Insulators and dieletric properties; Magnetism; Optical properties of materials;
Thermal properties of materials

Course Outline

1. Atomic structures and crystal structures (3 hours)
2. Electron theory (9 hours)
3. Electrical conduction in materials (3 hours)
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4. Semiconductors (6 hours)
5. Insulators and dieletric properties (3 hours)
6. Magnetism (6 hours)
7. Optical properties of materials (3 hours)
8. Thermal properties of materials (3 hours)
531713 X-Ray Diffraction 3(3-0-9)

Condition: Consent of the school

Properties of X-rays; Generation and detection of X-rays; Diffraction in crystals; Diffractometer;
Powder diffraction and Laue diffraction; Phase identification and determination of crystal structures;
Quantitative phase analysis; Analysis of polycrystalline aggregates and texture measurement;
Measurements of residual stress; Measurements of single crystal orientation

Course Outline

1. Properties of X-rays, production and detection of X-rays (3 hours)
2. Geometry of crystals (3 hours)
3. Diffraction : geometry (3 hours)
4. Diffraction : intensities (3 hours)
5. Diffraction in crystals (1.5 hours)
6. Diffractometer (4.5 hours)
7. Powder diffraction and laue diffraction (3 hours)
8.  Phase identification and determination of crystal structure (4.5 hours)
9. Quantitative phase analysis (1.5 hours)
10.  Analysis of polycrystalline aggregates and texture measurement (3 hours)
11. Measurements of residual stress (3 hours)
12. Measurements of single crystal orientation (3 hours)
531714 Defects in Solids 3(3-0-9)
Condition: Consent of the school

Defects in crystals, classification of defects in crystals; 0-dimensional defects; 1-

dimensional defects or dislocations, characteristics of dislocations, elasticity theory and energy of
dislocations, forces on dislocations and dislocation interactions; 2-dimensional defects, grain
boundaries, phase boundaries; Roles of defects on physical properties and mechanical properties of
solids; Defect investigations

Course Outline

1. Perfect crystals and defects in crystals, classification of defects in crystals (3 hours)
2. 0-dimensional defects (6 hours)
3. 1-dimensional defects or dislocations (9 hours)
4. 2-dimensional defects (9 hours)
5. Roles of defects on physical and mechanical properties of solids (6 hours)
6. Investigation of defects in solids (3 hours)
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531715 Advanced Techniques for Materials Characterization 3(3-0-9)
Condition: Consent of the school

Concepts of physical and chemical analysis of materials; Vacuum technology and principle
of detectors; Diffraction analysis of crystal structure; X-ray diffraction; Optical microscopy; Electron
microscopy and microanalysis; Surface chemical analysis; X-ray fluorescence technique; Atomic
absorption spectrometry

Course Outline

1. Concepts of physical and chemical analysis of materials (3 hours)
2. Vacuum technology and principle of detectors (3 hours)
3. Diffraction analysis of crystal structure (3 hours)
4. X-ray diffraction technique (3 hours)
5. Optical microscopy technique (1.5 hours)
6. Scanning electron microscopy technique (4.5 hours)
7. Transmission electron microscopy technigue (6 hours)
8. Microanalysis in electron microscopy (3 hours)
9.  Surface chemical analysis (3 hours)
10. X-ray fluorescence technique (3 hours)
11.  Atomic absorption spectrometry (3 hours)
Chemical Metallurgy Courses

531721 Physical Chemistry of Melts in Metallurgy 3(3-0-9)

Condition: Consent of the school

Structure and kinetic properties of liquid metals, ionic melts, polymeric melts;
Thermodynamics of metal solutions, salt melts, polymeric melts, slags and mattes; Heterogeneous
equilibria and free-energy diagrams; Chemical and transport kinetics; Interfacial phenomena; Reactions
between liquid metals and gases, liquid metals and slags or salts

Course Outline

1. Structure and kinetic properties of melts, ionic and polymeric melts (6 hours)
2. Thermodynamics of metal solutions (6 hours)
3. Thermodynamics of salt melts (3 hours)
4. Thermodynamics of polymeric melts (3 hours)
5. Thermodynamics of slags and matts (3 hours)
6. Heterogeneous equilibria and free-energy diagrams (3 hours)
7. Chemical and transport kinetics (6 hours)
8. Interfacial phenomena (3 hours)
9. Reactions between liquid metals and gases, liquid metals and slags/salts (3 hours)
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531722 Refining of Metals 3(3-0-9)
Condition: Consent of the school

Principles and applications of thermodynamics, phase equilibria, and kinetics as applied to
the refining of metals and alloys; Solutions; Interaction coefficients and reactions of metals with gases
and slags; Pyrorefining process of interested metals; Electrolytic extraction and refining; Recycling and
refining processes
Course Outline
1. Thermodynamics and transport properties (6 hours)
2. Solutions and dilute solutions (3 hours)

3. Pyrorefining

3.1 Partition ratios, refining kinetics (3 hours)
3.2 Refining slags (3 hours)
3.3 Slag-metal reactions (3 hours)
3.4 Metal-metal equilibria (3 hours)
3.5 Metal-gas reactions (3 hours)
4. Electrolytic extraction and refining (6 hours)
Refining and recycling metallurgy (6 hours)
531723 Electrochemical Processing of Materials 3(3-0-9)

Condition: Consent of the school

Principles of electrochemical cells; Electric current in ionic conductors; Electrode potentials
Thermodynamic of cells; Transport process in electrolytic solutions; Electrode kinetics and interfacial
phenomena; Electrochemical measurement techniques; Industrial electrochemical processes; Batteries
and fuel cells

Course Outline

1. Electric current in ionic conductors (1.5 hours)
2. Electrode potentials (1.5 hours)
3. Thermodynamics of cells, electrolyte, and Debye-Huckel theory (3 hours)
4. Transport process in electrolytic solutions (3 hours)
5. Electrode kinetics and interfacial phenomena (6 hours)
6. Electrochemical measurement techniques (6 hours)
7. Industrial electrochemical processes (9 hours)
8. Batteries and fuel cells (6 hours)
531724 Advanced Corrosion of Metals 3(3-0-9)

Condition: Consent of the school

Engineering aspects of corrosion and its control; Classification of electrochemical corrosion
cells; Types of corrosion damage, simplified mechanisms of corrosion and methods for combating
corrosion; Pourbaix diagrams; Electrode kinetics; Potentiostatic studies and applications to engineering
designs; Environment aspects of aqueous corrosion; Prevention of agueous corrosion; Oxidation-dry
corrosion; Fundamentals of mechanochemistry for corrosion
Course Outline

1. Classification of electrochemical corrosion cells (3 hours)
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2. Types of corrosion damage
Pourbaix diagrams
4. Electrode kinetics
4.1 The electrical double layer
4.2 Exchange current density
4.3  Thermodynamic irreversibility and polarization
4.4 Type of polarization
4.5 Potential-current diagram
4.6 Passivity and anodic
Potentiostatic studies and applications to engineering designs
Environment aspects of aqueous corrosion
Prevention of aqueous corrosion

Oxidation-dry corrosion

0 0 N o

Fundamentals of mechanochemistry for corrosion

531725 Physical Chemistry of Iron and Steel Manufacturing

Condition: Consent of the school

(3 hours)
(3 hours)
(9 hours)

(6 hours)
(3 hours)
(3 hours)
(3 hours)
( )

3 hours

3(3-0-9)

Overview of ironmaking and steelmaking; Physicochemical fundamentals: thermodynamics

functions, solutions, kinetics of reactions; Physical chemistry of ironamking: blast furnace, smelting

reduction and direct reduction; Physical chemistry of primary steelmaking, pretreatment of molten

steels, reaction between molten steel and slags; Oxygen steelmaking; Electric arc furnace steelmaking;

Secondary steelmaking: deoxidation, desulfurization; decarburization and degassing; Clean steel

technology; Continuous casting technology
Course Outline

1. Iron and steel processes

2. Fundamentals of physical chemistry for ironmaking and steelmaking

2.1 Thermodynamics of solutions

2.2 Kinetics of chemical reactions

2.3 Properties of molten irons and molten steels
3. Physical chemistry of Ironmaking

3.1 Blast furnace ironmaking

3.2 Alternative ironmaking

Physical chemistry of EAF steelmaking

Slag treatment in ironmaking and steelmaking

N oA

Secondary steelmaking

7.1 Ladle metallurgy

7.2 Vacuum metallurgy of steel
8.  Clean steel technology

Metallurgy of continuous casting of steel
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(6 hours)
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531726 Kinetics in Metallurgical Processes 3(3-0-9)
Condition: Consent of the school

Chemical reaction rate: effect of concentration, rate of reaction, effect of temperature;
Catalysis in chemical reactions; Determination of the order of reaction; Theories of reaction kinetics;
Chemical-controlled reaction; Diffusion-controlled reaction; Reaction between two fluids; Kinetics of
nucleation and growth; Non-isothermal kinetics

Course Outline

1. Chemical reaction rate, effect of concentration, effect of temperature, (6 hours)
Catalysis
2. Determination of the order of reaction (6 hours)

2.1 Integration method
2.2 Half-life method
2.3 Van’t Hoff’s differential method
3. Theories of reaction kinetics (6 hours)
3.1 Collision theory

3.2 Absolute reaction rate theory

4.  Chemical-controlled reaction and Diffusion-controlled reaction (9 hours)
5. Reaction between two fluids (3 hours)
6.  Kinetics of nucleation and growth (3 hours)
7. Non-isothermal kinetics (3 hours)
531727 Stoichiometry and Thermodynamics of Metallurgical Processes 3(3-0-9)

Condition: Consent of the school
Material balances and Energy balances in metallurgical processes; Fuels and combustion;
Laws of thermodynamics; Theory of solutions; Equilibria in complex systems
Course Outline
1. Material balances in metallurgical processes (9 hours)
1.1 Stoichiometry
1.2 Law of conservation of mass

1.3 Method of calculation in metallurgical processes

2. First law of thermodynamics (3 hours)
Fuel and combustion (3 hours)
4. Energy balances in metallurgical processes (9 hours)

4.1 Law of conservation of energy

4.2 Method of calculation in metallurgical processes

5. Second law of thermodynamics and auxiliary functions (3 hours)
6.  Theory of solutions (3 hours)
7. The Gibbs free energy change and the equilibrium constant (3 hours)
8.  Equilibria in complex systems (3 hours)
531728 Advanced Chemical Metallurgy 3(3-0-9)

Condition: Consent of the school
Thermodynamics of roasting, calcinations, and metal reduction; Predominance area diagrams

for metal - sulfur - oxygen system at elevated temperature; Metal production from metal oxides, metal
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sulphides, or metal halides; Properties of slags and molten salts; Oxidizing refining of metals; Refining

of metals by sulfur; Leaching techniques and selection of leaching solution and condition; Recovery of

metal from solution by cementation, gaseous reduction and chemical precipitation; Electrolytic

process including electrowinning and electrorefining of metals; Special assignment of selected topics

on advanced chemical metallurgy

Course Outline

1. Thermodynamics of roasting, calcinations, and metal reduction (4 hours)

2. Predominance area diagrams for metal - sulfur - oxygen system (4 hours)
at elevated temperature

3. Theory of metal production from metal oxides, metal sulfides, (4 hours)
or metal halides

4. Equilibrium diagrams of binary oxide and ternary oxide systems (4 hours)

for slags and molten salts

5. Theory and calculation of oxidizing refining of metals (4 hours)

6. Theory and calculation of refining of metals by sulfur (4 hours)

7. Leaching techniques and selection of leaching solution and condition (4 hours)

8. Recovery of metal from solution by cementation, gaseous reduction (4 hours)
and chemical precipitation

9.  Theory and calculation of electrolytic process including electrowinning (4 hours)
and electrorefining of metals

Mechanical Metallurgy and Materials Courses

531731 Mechanical Behavior of Metals and Materials 3(3-0-9)

Condition: Consent of the school

Continuum mechanics, responses of materials to external loading; analysis of stress-strain
relation; Structure and deformation in materials; Plastic deformation and vyield criteria; Strengthening
mechanisms in materials; Engineering aspects of fracture, mechanisms of deformation and fracture in
metals and materials; Assessment and analysis of material mechanical properties, analysis of the
influences of microstructure on mechanical behaviors of metals and materials; Fracture mechanics and
fatigue crack growth; Review of selected topics on mechanical behavior of metals and materials

Course Outline

1. Overview of continuum mechanics (3 hours)
2. Structure and deformation in materials (3 hours)
3. Plastic deformation and yield criteria (6 hours)
4. Strengthening mechanisms in materials (6 hours)
5. Engineering aspects of fracture (3 hours)
6. Assessment and analysis of mechanical properties of metals and materials (6 hours)
7. Fracture mechanics and fatigue crack growth (6 hours)
8.  Review of selected topics on mechanical behavior of metals and materials (3 hours)
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531732 Fracture Mechanics of Metals and Materials 3(3-0-9)
Condition: Consent of the school

Theories of brittle fracture in metals and materials; Fracture mechanics; Linear-elastic
fracture mechanics; Elastic-plastic fracture mechanics; Factors affecting fracture toughness of metals
and materials; Fracture analysis of engineering materials; Applications of fracture mechanics in
engineering material designs

Course Outline

1. Brittle fracture in metals and materials (6 hours)
2. Fracture mechanics (6 hours)
3. Linear-elastic fracture mechanics (LEFM) (6 hours)
4. Elastic-plastic fracture mechanics (EPFM) (6 hours)
5. Factors affecting fracture toughness of metals and materials (6 hours)
6.  Fracture analysis of engineering materials (3 hours)
7. Applications of fracture mechanics in engineering material designs (3 hours)
531733 Fatigue of Metals and Materials 3(3-0-9)

Condition: Consent of the school

Theory of fatigue; Stress-life approach and strain-life approach; Fatigue crack propagation;
Factors affecting fatigue properties in metals and materials; Design against fatigue failures, thermal
fatigue, corrosion fatigue; Analysis of fatigue failures in engineering service conditions

Course Outline

1. Theory of fatigue (3 hours)
2. Stress-life approach and strain-life approach (6 hours)
3. Fatigue crack propagation (6 hours)
4. Factors affecting fatigue properties in metals and materials (12 hours)
5. Design against fatigue failures (3 hours)
6.  Analysis of fatigue failures in engineering service conditions (6 hours)
531734 Advanced Metal Forming 3(3-0-9)

Condition: Consent of the school

Advanced mechanical metallurgy for metal forming, Plastic deformation in polycrystalline
materials; Ideal work and actual work in metal forming; Friction in metal forming; Analysis of metal
behavior during metal forming process; Problem analysis on metal forming and its solutions;
Development of new metal forming technologies

Course Outline

1. Advanced mechanical metallurgy for metal forming (9 hours)
2. Plastic deformation of polycrystalline materials (3 hours)
3. Ideal work and actual work in metal forming (3 hours)
4. Friction in metal forming (3 hours)
5. Analysis of metal behavior during metal forming process (6 hours)
6. Problem analysis on metal forming and its solutions (6 hours)
7. Development of new metal forming technologies (6 hours)
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431735 Failure Analysis in Metals and Materials 3(3-0-9)
Condition: Consent of the school

Failure analysis in engineering applications; deformation, fracture mechanics. Fracture modes,
brittle fracture, ductile fracture, intergranular fracture, fatigue failure, corrosion failure, high temperature
failure; Factors affecting failure modes in materials, influences of temperature and environment on
failure analysis of engineering materials, Procedure of failure analysis, tools and techniques for the
analysis of fracture in metals and materials; Case study of failure analysis in metals and materials;
Special assignment of selected topics on failure analysis in metals and materials

Course Outline

1. Failure analysis in engineering applications (6 hours)
2. Failure modes in materials (6 hours)
3. Factors affecting failure modes in materials (6 hours)
4. Procedure of failure analysis, tools and techniques (6 hours)
5. Case studies of failure analysis in engineering materials (12 hours)
Structure and Properties of Metals and Materials Courses

531741 Advanced Structural and Tool Materials 3(3-0-9)

Condition: Consent of the school

Concepts of the development of advanced materials for structural applications and
manufacturing processes; Thermodynamics and physical metallurgy of amorphous alloys; Advanced
materials for structural applications, amorphous alloys, high temperature materials, shape memory
alloys, and functional grade materials; Advanced ceramics for abrasive and cutting tools
Course Outline
1. Concepts of the development of advanced materials for structural (3 hours)

applications and manufacturing processes

2. Thermodynamics of amorphous alloys (3 hours)
3. Physical metallurgy of amorphous alloys (3 hours)
4. High temperature materials and their physical metallurgy (6 hours)
5. Shape memory alloys and their physical metallurgy (6 hours)
6.  Functional grade materials (6 hours)
7. Advanced ceramics for abrasive and cutting tools (9 hours)
531742 Biomaterials and Bio-Devices 3(3-0-9)

Condition: Consent of the school

Concepts of the development of biomaterials; Mechanical properties, physical properties and
surface properties of materials; Biology and biochemical of cells and tissue; Host reaction to
biomaterials and compatibility assessment; Degradation of biomaterials; Applications of biomaterials
and designs of bio-devices in medicine and biology; Standard regulations and ethics in the
development of biomaterials and bio-devices
Course Outline
1. Concepts of the development of biomaterials (3 hours)
2. Mechanical properties, physical properties and surface properties (6 hours)

of materials
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3. Biology and biochemical of cells and tissue (6 hours)

4. Host reaction to biomaterials and compatibility assessment (6 hours)

5. Degradation of biomaterials (3 hours)

6.  Applications of biomaterials and designs of bio-devices in medicine (9 hours)
and biology

7. Standard regulations and ethics in the development of biomaterials (3 hours)
and bio-devices

531743 Electronic and Magnetic Materials 3(3-0-9)

Condition: Consent of the school

Concepts of the development of materials for electronic devices e.g. transistors, diode, and
actuator; Electrical properties, magnetic properties, optical properties and other physical properties of
materials; Electronics materials, semiconductors, piezoelectric materials, ferromagnetic materials, and
photonic materials; Electronic devices and memory architecture; Processing of electronic materials and
devices

Course Outline

1. Concepts of the development of electronic materials (3 hours)
2. Electrical properties of materials (3 hours)
3. Magnetic properties of materials (3 hours)
4. Optical properties and other physical properties of materials (6 hours)
5 Electronics materials: semiconductors, piezoelectric materials, (6 hours)
ferromagnetic materials and photonic materials
6.  Electronic devices and memory architecture (6 hours)
7. Processing of electronic materials and devices (9 hours)
531744 Solidification Science 3(3-0-9)

Condition: Consent of the school

Heat transfer, solute redistributions, and capillarity effects; Solidification models;
Solidification of metals and alloys, atomic transfer at the solid/liquid interfaces, morphological
instability of a solid/liquid interface; Cells and dendrites; Eutectic and peritectic solidifications;
Directional solidification and solute redistribution; Rapid solidification; Solidifications in metal
processing

Course Outline

1. Heat transfer, solute redistributions, and capillarity effects (3 hours)
2. Solidification models (3 hours)
3. Solidification of metals and alloys (6 hours)
4. Morphological instability of a solid/liquid interface (3 hours)
5. Cells and dendrites (3 hours)
6.  Eutectic and peritectic solidifications (3 hours)
7.  Directional solidification and solute redistribution (3 hours)
8. Rapid solidification (3 hours)
9. Solidifications in metal processing (9 hours)
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531745 Powder Metallurgy 3(3-0-9)
Condition: Consent of the school

Advanced theory of powder metallurgy; Atomization theory and industrial practice;
Consolidation theory of metal powders; Sintering theory and practices; Thermodynamics of sintering
atmosphere; Powder metallurgy materials; Design of powder metallurgy processes and parts; Design
consideration for the production pf powder metallurgy parts; Metallographic interpretation of sintered
products; Advanced analytical method for powder metallurgy; Case studies in powder metallurgy; New
development in powder metallurgy processes

Course Outline

1. Advanced theory of powder metallurgy (3 hours)
2. Atomization theory and industrial practice (3 hours)
3. Consolidation theory of metal powders (3 hours)
4. Sintering theory and industrial practices (3 hours)
5. Thermodynamics of sintering atmosphere (3 hours)
6. Powder metallurgy materials (3 hours)
7.  Design of powder metallurgy processes and parts (3 hours)
8.  Design consideration for the production of powder metallurgy parts (3 hours)
9. Metallographic interpretation of sintered products (3 hours)
10. Advanced analytical method for powder metallurgy (3 hours)
11. Case studies in powder metallurgy (3 hours)
12. New development in powder metallurgy processes (3 hours)
531746 Ferrous Powder Metallurgy 3(3-0-9)

Condition: Consent of the school

Introduction to powder metallurgy; Iron and steel powder production; Powder characteristics;
Industrial powder consolidation techniques; Defects in green compact and examination; Sintering of
ferrous alloys; Secondary processes of ferrous powder metallurgy parts; Structure, properties and
application of ferrous powder metallurgy parts; Design consideration for ferrous powder metallurgy part
production; Powder metallurgy of stainless steel; Special assignment of selected topics on ferrous
powder metallurgy

Course Outline

1. Introduction to powder metallurgy (3 hours)
2. Iron and steel powder production (3 hours)
3. Powder characteristics (3 hours)
4. Industrial powder consolidation techniques (6 hours)
5. Defects in green compact and examination (3 hours)
6.  Sintering of ferrous alloys (6 hours)
7. Secondary processes of ferrous powder metallurgy parts (3 hours)
8.  Structure, properties and application of ferrous powder metallurgy parts (3 hours)
9.  Design consideration for ferrous powder metallurgy part production (3 hours)
10. Powder metallurgy of stainless steels (3 hours)
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531747 Sintering 3(3-0-9)
Condition: Consent of the school

Advanced sintering theory; Thermodynamic and kinetic theory of solid state sintering of
blended powders and mixed powders; Thermodynamic and kinetic theory of liquid phase sintering;
Thermodynamic and kinetic theory of pressure assisted sintering; Sintering equipments; Sintering
measurement techniques; Sintering atmosphere; Defects in sintering, causes and solutions; Advanced
sintering techniques and future directions
Course Outline
1. Advanced sintering theory (3 hours)
2. Thermodynamic and kinetic theory of solid state sintering (6 hours)

of blended powders

3. Thermodynamic and kinetic theory of solid state sintering (6 hours)

of mixed powders

4. Thermodynamic and kinetic theory of liquid phase sintering (3 hours)
5. Thermodynamic and kinetic theory of pressure assisted sintering (3 hours)
6.  Sintering equipments (3 hours)
7. Sintering measurement techniques (3 hours)
8.  Sintering atmosphere (3 hours)
9. Defects in sintering: causes and solutions (3 hours)
10. Advanced sintering techniques and future directions (3 hours)
531748 Principle of Metal Welding 3(3-0-9)

Condition: Consent of the school

History and definition of welding; welding technology; Phase transformation during welding;
Transport phenomena concerning with welding; Mechanical phenomena concerning with welding;
Welding problems as well as welding standards; Applications of theoretical backeround for the
development of new welding technologies

Course Outline

1. History and definition of welding (1 hour)
2. Welding technology (8 hours)
3. Phase transformation during welding (6 hours)
4. Transport phenomena concerning with welding (6 hours)
5. Mechanical phenomena concerning with welding (6 hours)
6. Welding problems as well as welding standard (6 hours)
7. Applications of theoretical background for the development of (3 hours)
new welding technologies
531749 Physics of Laser Materials Processing 3(3-0-9)

Condition: Consent of the school
Fundamental of laser; Interaction of laser and matter; Thermal processes in laser-materials
Interactions; Plasma phenomena in laser materials processing; Mechanism during laser materials

processing; The development of laser materials processing for future
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Course outline

1. Fundamental of laser (6 hours)
2. Interaction of laser and matter (6 hours)
3. Thermal processes in laser-materials Interactions (6 hours)
4. Plasma phenomena in laser materials processing (6 hours)
5. Physical mechanism during laser materials processing (6 hours)
6. The development of laser materials processing for future (6 hours)
531750 Nanotechnology 3(3-0-9)

Condition: Consent of the school

Introduction to nanotechnology; Synthesis of nanomaterials; Molecular nanotechnology;
Nanopowders and nanomaterials; Carbon nanotubes; Photonic nanomaterials; Optical nanomaterials;
Nanoelectronics; Future applications of nanotechnology

Course Outline

1. Introduction to nanotechnology (6 hours)
2. Synthesis of nanomaterials (6 hours)
3. Molecular nanotechnology (6 hours)
4. Nanopowders and nanomaterials (3 hours)
5. Carbon nanotubes (3 hours)
6. Photonic nanomaterials (3 hours)
7. Optical nanomaterials (3 hours)
8. Nanoelectronics (3 hours)
9. Future applications of nanotechnology (3 hours)
531751 High Temperature Metals and Alloys 3(3-0-9)

Condition: Consent of the school
Elevated-temperature characteristics of metals and alloys; Mechanical properties at elevated
temperatures; Corrosion at elevated temperatures; Properties of ferrous heat-resistant alloys; Properties
of super alloys; Properties of non-ferrous heat-resistant materials
Course Outline
1. Classification and applications, elevated-temperature characteristic, (6 hours)
mechanical properties and corrosion at elevated temperature
2. Properties of ferrous heat-resistant alloys (6 hours)
2.1 Carbon and alloys steels
2.2 Stainless steels
Properties, processing and application of superallys (9 hours)
4. Properties of nonferrous heat-resistanct materials (9 hours)
4.1 Titanium and titanium alloys
4.2 Refractory metals and alloys
4.3 Nickel-chromium and nickle-thoria alloys
4.4 Structural intermetallics
4.5 Interested heat-resistant materials

5. Property control for high temperature services (6 hours)
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531752 Physical Metallurgy of Steels 3(3-0-9)
Condition: Consent of the school

Fundamental characteristics of iron; Fundamental reactions in the iron-carbon, iron-carbon-x
and multicomponent alloy systems; Austenite decomposition in iron-carbon-x alloy systems;
Mechanical behavior of iron and steel; strengthening mechanisms; Processing, properties and
application of steels: low-carbon steels, structural carbon-manganese steels, high-strength engineering
steels, stainless steels, specially steels, coated sheet steels

Course Outline

1. Classification, properties, processing and application of steels (3 hours)
2. Fundamental characteristics of iron (3 hours)
3. Alloys system of steel (6 hours)

3.1 Formations of alloys
3.2 Phase diagrams of iron alloys

3.3 Phase transformation of iron alloys

4. Austenite decompositions in Fe-C-X alloy systems (3 hours)
5. The mechanical behavior of iron and steel (3 hours)
6.  Strenthening mechanisms (3 hours)
7.  Low carbon steel (3 hours)
8.  Structural steel and high-strength engineering steel (3 hours)
9.  Stainless steel (3 hours)
10. Specialty steel (3 hours)
11. Coated sheet steel (3 hours)
531753 Metal Matrix Composites 3(3-0-9)

Condition: Consent of the school

Classification of composite materials, metal matrix composites; Metal matrices and
reinforcing materials; Mechanics of composites, elasticity, viscoelasticity; fiber-reinforced composites,
particulate composites, porous composites; Fabrication and design; Property assessment, mechanical,
physical, electrical and chemical properties; Failure analysis, degradation and damage mechanisms of
composites; Special assignment of selected topics on metal matrix composites

Course Outline

1. Classification of composite materials (3 hours)
2. Metal matrices and reinforcing materials (3 hours)
3. Mechanics of composite materials (9 hours)
4. Fabrication and design (9 hours)
5. Property assessment (6 hours)
6.  Failure analysis, degradation and damage mechanisms of composites (3 hours)
7. Special assignment of selected topics on metal matrix composite (3 hours)
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Metals and Materials Fabrication Technology Courses

531761 Gas-Metal Reactions for Heat Treatment 3(3-0-9)
Condition: Consent of the school
Metallurgical thermodynamics; review of the calculations of some basic thermodynamic

functions, chemical potential and chemical equilibrium; Furnace atmospheres; gas reactions in the
furnace atmosphere, classifications of prepared atmospheres, composition of atmospheres inert to
heated steels; Furnace atmosphere control; Surface hardening of steels by gas-metal reactions; Control
of surface carbon content in heat-treated steels and process control in gas carburizing; Special
assisnment of selected topics on gas-metal reactions for heat treatment
Course Outline
1. Metallurgical thermodynamics (8 hours)

1.1 Review of the calculation of Metallurgical thermodynamics

1.2 Chemical potential

1.3 Chemical equilibrium
2. Furnace atmospheres (10 hours)

2.1 Furnace atmosphere gas reactions

2.2 Classifications of prepared atmospheres

2.3 Composition of atmospheres inert to heated metal (steel)

Furnace atmosphere control (2 hours)
4. Surface hardening of steels by gas-metal reactions (8 hours)

4.1 Gas carburizing

4.2 Carbonitriding

4.3  Gas nitriding

4.4 Gaseous nitrocarburizing
5. Control of surface carbon content in heat treating of steels (8 hours)

5.1 Control of carbon potential

5.2 Process control in gas carburizing

531762 Green Technology for Metal Industry 3(3-0-9)
Condition: Consent of the school

Emissions, pollutions and harzadous wastes in industrial metal processing; Control,
elimination and treatment of pollutions and wastes industrial metal processing; Study on metal
manufacturing processes for environmental; Study on recycling of metals

Course Outline

1. Emission, pollutions and hazardous wastes in industrial metal processing (6 hours)
2. Control and treatment of wates from industrial metal processing (9 hours)
3. Review of extractive metallurgy (6 hours)
4. Recycling and refining processes (15 hours)

4.1 Iron and steel

4.2 Aluminum

4.3 Copper

4.4 Lead, zinc and tin

4.5 Other interested metals
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531763 Cast Iron Technology 3(3-0-9)
Condition: Consent of the school

Classification, basic metallurgy and solidification characteristics of cast irons; Metallurgy and
properties of gray irons, ductile irons, compacted graphite irons, malleable irons, high-alloy white irons,
and high-alloy graphitic irons; Casting processes and foundry practice for cast irons; Heat treatment of
gray irons, ductile irons, and malleable irons; Casting defects and failure analysis of cast irons; Special
assiecnment of selected topics on cast iron technology

Course Outline

1. Classification and basic metallurgy of cast irons (3 hours)
2. Solidification characteristics of cast irons (3 hours)
3. Metallurgy and properties of cast irons (14 hours)
4. Casting processes and foundry practice for cast irons (4 hours)
5. Heat treatment of cast irons (6 hours)
6. Casting defects and failure analysis of cast irons (6 hours)
531764 Casting Technology 3(3-0-9)

Condition: Consent of the school

Foundry raw materials and molding processes for metal casting; Melt preparation, reaction of
melts with environment; Energy and material balance in Cupola; Fluid mechanics and gating design; Heat
transfer and solidification of metals and alloys; Die casting; Squeeze casting; Semi-solid casting; Lost wax

casting, lost foam casting; Analysis of casting defects; Special assiscnment of selected topics on casting

technology

Course Outline

1. Foundry raw materials and molding processes for metal casting (3 hours)
2. Melt preparation, reaction of melts with environment (3 hours)
3. Energy and material balance in Cupola (3 hours)
4. Fluid mechanics and gating design (3 hours)
5. Heat transfer and solidification of metals and alloys (6 hours)
6. Die casting (3 hours)
7.  Squeeze casting (3 hours)
8. Semi-solid casting (3 hours)
9.  Lost wax casting, lost foam casting (3 hours)
10. Continuous casting (3 hours)
11.  Analysis of casting defects (3 hours)
531765 Surface Engineering 3(3-0-9)

Condition: Consent of the school

Scope and definition of surface engineering; Surface characteristics; Tribology and
degradation of material surfaces; Various techniques of surface engineering technology; Thermal
hardening, Mechanical hardening; Thermochemical treatments; Vapour deposition processes; lon
implantation; Surface engineering by laser beam and electron beam; Coating processes;
Characterization of surface engineered materials, case studies of surface engineered materials; Special

assignment of selected topics on surface engineering
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Course Outline

1. Scope and definition of surface engineering (1.5 hours)
2. Surface characteristics (3 hours)
3. Tribology and surface degradations (3 hours)
4. Thermal hardening (3 hours)
5. Mechanical hardening (1.5 hours)
6.  Thermochemical treatments (6 hours)
7. Vapour deposition processes (6 hours)
8.  lon implantation (3 hours)
9.  Surface engineering by laser beam and electron beam (3 hours)
10. Coating processes (3 hours)
11. Characterisation and case studies of surface engineered materials (3 hours)
531766 Aluminium Technology 3(3-0-9)

Condition: Consent of the school

Metallurgy of aluminium alloys; Melt treatments of aluminium alloys; Casting technology;
Advanced fabrication techniques; semi-solid, thixo casting, powder metallurgy, thermal spraying,
aluminium foam, mechanical processing; Heat treatment and surface treatment of aluminium alloys;
Metallurgy-property relationships of aluminium alloys; Aluminium recycling; Special assignment of
selected topics on aluminium technology

Course Outline

1. Metallurgy of aluminium alloys (6 hours)
2. Melt treatments of aluminium alloys (6 hours)
3. Casting technology (3 hours)
4. Advanced fabrication techniques (6 hours)
5. Heat treatment and surface treatment of aluminium alloys (6 hours)
6.  Metallurgy-property relationships of aluminium alloys (3 hours)
7. Aluminium recycling (3 hours)
8.  Special assignment of selected topics on aluminium technology (3 hours)
531767 Steel Rolling Technology 3(3-0-9)

Condition: Consent of the school

Fundamental characteristics of steel; Theory of plastic deformation; Calculation of rolling
parameters, tribology and heat transfer in rolling processes; Metallurgical aspect of rolling of steel:
structural changes, strengthening mechanism and thermomechanical treatment; Rolling mills-operation
and control

Course Outline

1. Ironmaking and steelmaking, steel rolling processes (3 hours)
2. Fundamental of physical metallurgy of steel (6 hours)
3. Theory of plastic deformation (3 hours)
4. Calculation of rolling parameters (3 hours)
5. Tribology in the rolling process (3 hours)
6.  Heat transfer in rolling mills (3 hours)
7. Microstructural change (3 hours)
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8.  Strengthening mechanism (3 hours)
9. Thermomechanical treament (3 hours)

10.  Rolling mills-operation and control (6 hours)

Computer Aided Engieering and Special Topic Courses

531771 Finite Element Analysis for Metallurgical Engineering 3(3-0-9)
Condition: Consent of the school

Introduction to finite difference analysis; Introduction to finite element analysis; Finite
element equation: direct method; Finite element equation: variable method; Finite element equation:
weighted residual method; Element interpolation and numerical matrix integration; Finite element
analysis: solid problems; Finite element analysis: heat transfer problems; Applications of finite element
analysis in metallurgical engineering

Course Outline

1. Introduction to finite difference analysis (3 hours)
2. Introduction to finite element analysis (3 hours)
3. Finite element formulation: Direct method (3 hours)
4. Finite element formulation: Variable method (3 hours)
5. Finite element formulation: Weighted residual method (3 hours)
6. Element interpolation and numerical matrix integration (3 hours)
7. Finite element analysis: solid problems (6 hours)
8.  Finite element analysis: heat transfer problems (6 hours)
9. Applications of finite element analysis in metallurgical engineering (6 hours)
531772 Computational Methods in Metallurgical Engineering 3(3-0-9)

Condition: Consent of the school

Principle of applying of computer for metallurgical engineering calculation, Principle of finite
difference method, Principle of finite element method, Principle of finite volume method, Principle of
boundary element method, Other topics concerned with applying of computer in metallurgical
engineering

Course outline

1. Principle of applying of computer for metallurgical engineering calculation (6 hours)
2. Principle of finite difference method (6 hours)
3. Principle of finite element method (6 hours)
4. Principle of finite volume method (6 hours)
5. Principle of boundary element method (6 hours)
6.  Other topics concerned with applying of computer in (6 hours)
metallurgical engineering
531773 Selected Topics in Computer Aided Metallurgical Engineering 3(3-0-9)

Condition: Consent of the school
Select a specific topic on the application of computer software aided for thermodynamic

calculations or finite element analysis or mathematical analysis. Analytical calculation on a selected
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topic; Algorithm for computer software calculation; Solving of problems using the selected computer
software; Programming of auxiliary programs for the selected computer software

Course Outline

1. Analytical calculation on a selected topic (12 hours)
2. Algorithm for computer software calculation (9 hours)
3. Solving of problems using the selected computer software (9 hours)
4. Programming of auxiliary programs for the selected computer software (6 hours)
531774 Advanced Topics in Metallurgical Engineering | 3(3-0-9)

Condition: Consent of the school
Study of advanced topics or new technology development in various fields of metallurgical

engineering and materials

531775 Advanced Topics in Metallurgical Engineering |l 3(3-0-9)
Condition: Consent of the school
Study of advanced topics or new technology development in various fields of metallurgical

engineering and materials

531776 Selected Topics in Metallurgical Engineering | 3(3-0-9)
Condition: Consent of the school
Study of selected topics in particular fields of metallurgical engineering under supervision of

faculty in charge of the program

531777 Selected Topics in Metallurgical Engineering I 3(3-0-9)
Condition: Consent of the school
Study of selected topics in particular fields of metallurgical engineering under supervision of

faculty in charge of the program

531778 Metallurgical Engineering Master Project 6 credits
Condition: Consent of the school
Study of mater projects in advanced areas of metallurgical engineering and materials under

supervision of faculty in charge of the program

SEMINAR COURSES

531881 Graduate Seminar | 1(1-2-4)
Condition: Consent of the school
Researh assumption, research planning, reliability of experimental results, statistic analysis

and, practices in reliability analysis of experimental results, oral presentation by invited speaker

531882 Graduate Seminar Il 1(1-2-4)

Condition: Consent of the school
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Literature survey and review, presentations of innovative/advanced topics in metallurgical
engineering and materials by invited academic speakers, technical report writing, discussions on

interested topics related to metallurgy and materials, ad oral presentations

531883 Graduate Seminar llI 1(1-2-4)
Condition: Consent of the school

Proposal writing, structures of research articles, writing research articles, discussions on
interested topics related to metallurgy and materials, presentations of innovative/advanced topics in

metallurgical engineering and materials by invited academic speakers

531891 Graduate Seminar IV 1(1-2-4)
Condition: Consent of the school

presentations of innovative/advanced topics in metallurgical engineering and materials by
invited academic speakers, discussions on interested topics related to metallurgy and materials
Practices in literature review, oral presentation and academic report writing in recent topics of

metallurgical engineering and materials by invited academic speakers

531892 Graduate Seminar V 1(1-2-4)
Condition: Consent of the school

Writing research articles and academic articles in English, Weekly presentations of
innovative/advanced topics in metallurgical engineering and materials by invited academic speakers,

practice in oral presentations

531893 Graduate Seminar VI 1(1-2-4)
Condition: Consent of the school
Presentations and discussions of recent research topics in metallurgical engineering and

materials and related fields
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MASTER AND DOCTORAL THESIS COURSES

531981 Master Thesis Scheme Al 48 credits
Condition: Consent of the school
Original research work leading to the preparation of a master thesis in the fulfillment of the

master degree requirement

531982 Master Thesis Scheme A2 18 credits
Condition: Consent of the school
Original research work leading to the preparation of a master thesis in the fulfillment of the

master degree requirement

531991 Doctoral Thesis Scheme 1.1 60 credits
Condition: Consent of the school
Original research work leading to the preparation of a doctoral Thesis Scheme in the

fulfillment of the doctoral degree requirement (for master degree holders)

531992 Doctoral Thesis Scheme 2.1 45 credits
Condition: Consent of the school
Original research work leading to the preparation of a doctoral thesis in the fulfillment of the

doctoral degree requirement (for master degree holders)

531993 Doctoral Thesis Scheme 2.2 60 credits
Condition: Consent of the school
Original research work leading to the preparation of a doctoral thesis in the fulfillment of the

doctoral degree requirement (for honor bachelor degree holders)
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