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1 |66KNrFEEKNEBKRE 15
2 |10eKNDrF EEknECElI Gn 9
3 6eKNDr I EEAN 4
4 |66 KONCI EEKNE 1
5 | Milling MachlnlngCenter 1
6 0eKNrl E6&NN 4
7 6eKn;|Emmwﬁnkm6K5c 1
8 GeKNrFEIl nhel NJBKnAj 1
9 6eKNrrEGER] K 2
10 6eKNrFE6kNrFj ENFEQ 2
116eKNr FEkAT Al ELT nNI 1
12[6eKRrFExkniJnJIAELE 1
13/gnhEkOGFELNlI E&] Nj 1
14 gnhl nhOKEGEI ENKI nhd 1
15/gnhé&ni OkNelTénJOolnqn 1
16|gnh|] Knti el NJOKRI KFY 1
17/gnhlin] EKAQENhgNRT § 1
18/gnhélTénJeéel NJOGKRI K 1
19/gnhéll nhAkKN] NOET 6kl 1
20 (g n h GONG®BIk Dr I T O 1
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K S gDr I n] EKAH( &SN
21/gnhil ALFTT NI BJT NELQ 1
22 ANENT FkKRhSF NT QLSN 1
23 TAITKIBLFITéxkNDrT8LFA 2
24 ANENT FkKARhol NT QLSN 2
25 ANENT FkKRhol NT QLSN 4
26 |67 NI 7 14900 i OJ NLOEO& 1
27 8T NF T LSNITKavThALFY d 1
28 161 NT kI JoelJIJt NOT T 61T 1 1
29 KNT T ESNénhl nkl é NEE 1
30 6eKNr  EESNST NALT NJ 1
31 6EKNr FEEANREKNAN[ T K 2
32|66 KNrFEEnhgNRI ENIT L] 1
33 6eKNrFEENRIBKNDFT gR 1
34 |6eKNr F Ef NET KNJ 1
35 8eKNDrFEThLCFY OKERNE 1
B 6eKNDr FEThLIT &l NJO& 1
37| 6eKNr FETRALEFEY &1 NJO& 1
3B 6eKNrFEThLIT el NJO& 1
39 6eKNrFETALFTROI]FI 1
0 6eKNDrFEThALFITROI]FI 1
41 6eKNr FEj T NnEgNRT ENT[ 1
422/8eKNrFEinhel NJOBRE 1
43 6eKNr FEI AnhKN] NO&®S 1| 1
44 |6 e KNDr I EIl Ah1 KkAEENIT ¢ 3
ASKIT ARl nHIG OJN 1
46 |6 e KNDr I ET ARgNRI ENT /1
47 gnhl AT T KI&LFThOI | E 1
48 [gnhokl LAQEKk Ol Eénkl K 1
49 |6 ] KOEKJOLKNJLSNIKA 1
50|6] KOEKJOLRhE] KOKNI N 1
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KS| gNrFn] EKH( & SN
52 [ gnh e PDBNRIOEKITRENKF [ 1
53 [EKGEDB@T KAT T nNj ij NI 1
54 [EKOF EEnkKkIT KKLT Q 1
55 |[Ek©F E&nkl KKLT qOT T 1 1
56 | gnhokI LQTinNjijNIi el 1
57 [gnhokT LQTinNjijNIi 6eR 1
58 GeKNr FETKI 8LFT énmHi 1
50 [6eKNr I EKONEIT KNj Ik 1
60 6eKNDrFEINIi DRI TArj N 1
6l 6eKNr FEI Ahél NJEkJd 1
62 |6eKNDr FEGgNrFioinsdll 1
63 |6eKNDrFEG6gNrFrineijq 1
64 eKDrFETAhhOBI ] OEOL 1
65 |6 & K N IMIBAGP OUSESIF 6J1 1I60die 1
6 gnhlni 6gNrrJdi KerJdn 1
67 [T OB8F Tkl hdgnNrt J 1
68 |0 € K IEMA®RB MAQGIeldidgO 1
69 [6eKNr F ETACFxeaynl SN 2
70| 6eKNr FEFnkl KBNGGI N 1
71 6eKNDr FEROREl nT1 8§01 2
72|6eKNr FETKI 8CLFT T NKH 1
73|6eKNr FETAh1 K NLJN 1
74 [6eKNr FETKI&8LFY OT T ad 1
75 |6 & KN I PEAYPON BidgeBhaseN 1
76 [6e KNDr IPNEGOBOLE I «k NLT 1
77 | 6eKNr FEBgNr FJOT Y ER 2
78 [6eKNr I EOV@Nr I J @& o6kl 1
79 [6eKNrFE6GGNrFJ) KNLN 1
80 [6eKNrFE6GGNrFJJINEO 2
81 6éKD[I2§)(E)@ﬂ)[Nj'NEOé 1
82 |10eKNrFEGGNr IO en 1
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KSI gNRr Il n] EKA(C €SN

83 g Why® Nr | E§ ©6CElI ENKI K 1

84 |Oél EXLSNIKAT ENKOgTF 1

85 [61T ONgnhl hkl ELNGGNGF 6

86 [6e KNr I EESNSIT NhLAG( 20

87 [ LGNKG6KLGE) 25

88 [Jnkl NIJNGT I KQOT T hNg 20

89 [gnNBNITENENKGgGnhént oeée 6

0 [gnBNITENENKgGnheént 6é 6

91 [6 &€ KBX NTEN NJ|CI]O 2

R [(gnhéniT Lel | JFoT I KQ 1

93 [ nhBdeird Pl XS k I KQ 1

94 |[gnhel T enJENKeéeNT 0 e K 1

95 [OéT InpnlJ T TQAQFnT LNIE 6

%6 [gnhl +t E] gNT AT NENKOGE 4

97 |GHOOARERES NI KAT ENKL | 1 1

98 [GHAOMKIGS NI Kn T ENKL | 1

99 6] KNDHIAESONT KAT ENKO K 2

100| 6 | KRk Kolvé Platform 1

10L[gn hENKLIFT @SNkl ELTN 4

102/ n hENKLIFT @SNkl ELTN 4

1036 | K OE K PréentiumiSdierd T I K ( 1
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jNej Tl EOE, O SNFT NT Nj KNj T NgNO
LNGBBONGN|] KAT 1 DRT ij NI NFAEEK | QUEeNT KAT T

&Kemedial English Course for Post Graduate Students
| N§ NToaJEnednii En | 1

KN T NgNT ARInnEST ©T ) KAT 1 DRT gNT |
L NJ NKT BNS@&Raxngj i NoE INGINKON L NT T N ij Ol «
EQGUN!NInEEkIOEThGNTéTDRIININ@NO
i Nl N AEEK| ¢ ET AELNE|l NO6hj 6G1 NNJ K?
Knj T KOOBENKEARENKENKOKA] T hOl JTToL

e KOj 0oL |1
This course aims to instill the background language and skills
sl bcpr _igleOJLEO4. . O_| b Oerenipbempqgc O
predetermined focus of the course, but instead it will concentrate on those
students are weakest and need most improvement. The classroom teachir
be supported bgtisifed learning to allow tht stadeous their language and
skills autonomously.
i KkNni1 T AQENKOKR] T KOBOS
1, Identify main ideas and supporting details
2 V@ite different types of sentences and paragraphs
3 E®press and discuss ideas and opinions
4 SBlect appropriate ressetsrslfor
5 h@ve responsibility and ethical awareness
LNG 6@BON G Nij NI NF AEEKk| KNI'l nNEENKOKA] T @
O M@<3ional English Course for Post Gradu@te StudEng
OOR®NTLNG 8BON GENY FKIA T 1 DPRT ij NI NF AEEK ]|
ORI | paddmenitest B BOT T T NIJSEHHAQT fir i
O@@@iNgNTﬁRjﬁiﬁl|rMEEMEEM®®Mmﬁﬁ
TARBANT LNEI NARPNLNRNL KBEIKKXADNREBKE®] i1 C
6T DRIT Noel f NEKHQS6Hh] T KEOOKN] I NgNT i
ITAELNElI NO6h] 6 Gi NNhONIT ENKFnNIT Ok NEN

~

odhteE| GNT AT NéEARIT T I T ENKI SN6eKEENIT Al
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ENehO©6Knj I KOBEK]nl 1T QENKSOKA] T 61 Ny |
Ol 6 KNET I EreFE6KA] I T nl
Ohis Eourse aims to aelislopaBEguage skills relevant to mature stude
Graduate Degree Programs in Engineering, Science and Technology. It will
skills, but will not be yet another grammar course. Rather its focus will be ot
demangsyticularly in reading and writing, faced by students in the course ¢
It is propjgmtused and simulates the stages in preparing and presenting rese:
references to writing a final draft. The course wil dayug aded =z g
strategies to facilitate ongoing autonomous learning and will emphasize
usage, real communication not classroom practice.
O 1 T AENKOIKH] T KOBO0S
1.ldentify main ideas and supporting details
2 T@ke notes femding and listening
3 V@ite a summary
4 \\Dite an argumentative essay
5 Make a presentation and discuss the topics
| NGN|] KAYT 1 RDRI
PREBOOT Kk nEENKIT NE&k T NI NTJj NENBR @)
&hysical Metallurgy Principles
6e KELKONEI NT IGBAONNBEKKHKBNEN ED
& EOBREOEK eeRNEIEKEONKOIKR MmO INKE NEEKKT E
Oj T iiNITEHIARENKNE J Nhwohnr ] OOD pD-HENG I OO
eNKQT T OgT Nhél El IiT FREDEAKNKEh BRI &
61Kﬁy]TélKELanTN'NEEKOGjTumuENKé
NEél NJKOl T &FES3IKREEkONOGSI Kk REEK ©
Ol K REIkmFORRNOIOSKREN] LIT FEEkngNnJO6l KF
LIT AT NOKNENKE§ o&NIINIOE 614 TN jI- IEIDIh 1E B
OEREMBIOERKEKNESNI | ESI Kk REOKNE&EKT OO E
Atomic and crystalline solidGlystiliiee defect and imperfections
soligs Diffdsion mechavschanical prope@li@gthening mecHabésas
diagraBn@ary, binary and, teodaoy carbide equilibriumTiggsacheffects
of alloying element jnM8webktructure transformation and change in mec
property@atreatment of sildis carbon steels and allGpbstetdainless

~ ~ N
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stee|sHigh temperaturgl@seirons and Allaysisi®i@errous metgbes
and effects of alloying eleméfetrrousianetdicrostructiR@perties and
applications cfaroyus metals salchmasycopper, and magi@sipitation
hardeni@@rrosion in metals and dagpréventi
i KKNn1 T QENKOKRn] T KOBO0s
LLONT NKT N 6 e KELKONEF NT FJ Ok NG éKI
LJ7 OKHQE ¢ EOEREEKk®eEE&l EENKOI K
ENKIT SNEI e 06&]jRIEiGEIERE InIRM AOxOG H fjrNj1 18
OjjiNI € E] KNEgipeN®&l ESGI K REEK©NEé N
2LONT WKT KNNTI QENK| KAT 6] kfirjT6eéKk
Oj TijNI ENKGO ) kiirjl1 6eKELKGONEOGJ N}
KOl T &l E6I Kk REE K®INKORE KKRENE®RKSDIGIEN
6l KREI'knl Ok NOTI Kk RElIknl &Nl O6«k I

KAEl AN6 e KELKONEOLJT nTMOKNENK

~ ~

I EOREOOIJET noGnj J OO kENENNK 6B 6Ntk

KT NT loE Bk nnJ ol KRE

ALANI NKT N LNOT T nOBRIEAREKN I T &I 6
Ed MIGOAONI | KNEGENKHAENKT nNj o1

l

an BOINGNNEGE NKHBAQENKT nNj 81 &I 6kl NI NT

PRE 6OBON K cel k 8 F E& | E cel k 1 (13)
(Fluid Flow)
| NG NT AEEAT EnlT O80InJdn
'Kk AEENKT Ari nNnoelj ENKel k&l E&I E

nrjl 86 EEAT I NLI EKKJ6kI ENKOENK] |
K] Kk OEj knEohnarji
Principles of fluid flow, interface conditiamsplPsactieala®ik to
metallurgical engineering. Applications in Metallurgical Processing (Welc
Crystal Grawth).
j KkA1T T QENKoOoKAn] T KO®
L.LNI NKE ®E ENRN KO0 ekkN B-gl &l I iEedkI@ENEL | T B
2L NI NEET &g NE EN&KE I N 15 ) 8] EER K NETN RTHEGN
'knl 6kl Neeh 6

o E
EN
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PREGOBOR KT nNj 611 J1 « 1 (103)

Mass Transfer)

| NG NT AEEAT EnlT 0O80cIndn

[ k A E EN KA Eilr B Inl NkhGE T 4 1EFN Krf NJENEE &V &K N E |
| KNT n ET qqEE§ ©ENT EI EKKJI NT AT NES6KkI ENK
ENK] Kk OEj knEoshnarjil

Principles of mass transfer, Practical examples relevant to metallu
engineering. Applications in Metallurgidal Raegsiraps@rdaansformation
Hardening, Welding Casting, Single Crystal Growth).

i KkA1 T QENKoKn] T KO®

1.L NI NKk BEMKNR mjr s ENhéenRT E EKNI

2. NJ N &¥ mgﬁﬂkﬂ@ﬁﬁmﬁNmNmNE@ﬁ@i
el NIJKel T OENKgnT OB REG6 h O3 KROIG &K«
PREGOBOR KT nNj 6T el NIKoOI 1 1 (13)

O (He & Transfer)
ODDGWNO AREenT Enl 1 080aiIndn
'« AEENKT Ar I hNhB] hERKET HNE] &
ENK[KNIQETQEQGENIEIEKKJINTﬁTNEﬁKF
ENKIknl 6kl NOENK|] Kk OEj knESRhATrj I
Principles of heat transfer, Practical examples rele@ant to n
engeering. Applications in Metallurgical Processing (IHaesfaneaion, Las:
Hardening, Wéldstmg, Single Crystal Growth).
i Kkni1 1 QENKOKB] T KO®
1. NJ NKk B EMKE R Bl NIKBNH e n RT El EKI

A ~r

2LNINKET Bg ENKE D NEKRBNIONI NhNEBK L

EKKJI NT AT NEéei NIJKOIT OENKgnT 68

o HOR)r{ITIT el
E&N@NiNEheNiéerNKTNEEN]um|
gnmwIONGN OIJNLIJhnkél EGIWNLOTTTI KN] I Eé

PREGHIDOKnEENKeI EOj Iij OJNL Jh (o)
(Principle§ Phase Equiliprium
| NG NT AEEAT EnlFT O80Indn
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FKﬁEENKTNEInﬁrlKLNtTKqTﬁ[EQGé
1 KLNLT KQOKNT T | Eé aQ NgEdtdsdic ) Pariiatify OR Ak K
L JThinrkGnY GOl T FNr 1 O
Thermodynamic principles governing phase equilibria. Est
thermodynamic properiiesngOnent systerm®mpanent systems: eutectic,
peritectic, and coenpiékria
i KkA1 T QENKoKRn] T KO®
L.ELNINKT NJ Tk nEENKT ArT SNINE§gOL K
2.LNINKT FnNI OjTijOIJNLIhNRK ®hO
B.LNINKT FT NKNj ENKEBE E Néehc RE RN O K
KNT 1 Taﬁafn@r’\T GellFnrl
ALNINKTOgNrJ6] Eel NNE® &G NT NOK !
FPE%HMKISN@[[KN]QET@E@GENHﬂBﬁéj ij
(Applications of Phase Equilibrium
OONGEN MIE@ DI ndin
ENKOERET ni Ok N6 é K E L1KSDBINERD r NoEJ& nn Jk riij E
j ENRT SNOFNOj I1ijOIJNLIhnke&l EOGNNLINGEGS
FDr T f
Solidification and microstructomgpdireatsystems: type I, Il and IlI
invariant equilibria. Applications of phase equilibria to thetrdasrgardf weldin
casting, and other topics.
i Kkni1 1 QENKOKn] T KO®
1.L NIEF OO T INONN IENKDOE RET nl Ok N6 é K|
g1 NDKBRDOeJehJai ENKO| Kj nl
2. NJ @I ij O NNKINGIEhEEN RS- IELOT T ENK O §
KOk T OIERNKK kNGgIONhT n NEOF Oceh ©
§_n BIENNGKND | &kl AEr EDBASforREATion of Solids)
PREGS520ENKOG ] kiirj T O] kEGIILO 1 (103)
&hase Transformation)
0000 dAHONT OEEROOENGAOB Oeindn
FnpHIT Kk LNELT KGOk NOj T4 O3
ENKOI KNnOOENKO | knrjl O] kEB WL

—_—

NLJhnkC
OT T edna
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Themodynamics and PhaSelifizgiamSolidification Miffussions
Transform@ti@olids DiffusiBrdastormation

~

i KknNni1 1 QENKOKA] T KO®6

I.LNI NKE NEENKENKOG | wemrl] T 6101 OT 7 L
2L NI ISk EENKENRR N e K INfIEEH Nl | ORCEY 11| J
6eKELKONB@éhNE JT AT NT NEEkKél E

E E K

A
EANGNTI NEARONT 6 kI ENKI N
g n BOENILNND T GE@dEubpectnhi@s) 1 E

PRE 66F0¢ LENNH KIGET nE&€ A RT 1 DRI ¢ Ni(13)

(Fundamental of Fracture Mechanics)

| NGNTAEenT Enl 1 080®Indn

iTESNNORKQENKOT ET AEOOOENKEéSNI
OT ET n E OmddctNre ToughBadHT il TNeinkNOn NE I ENK | K

Introduction to Fracture Mecl@wérsitgtiesstor Calculation, Fracture
Critei@®&2acture Toughness Determinatifior, Eagacstuoy

i KkA1 T QENKoKn] T KO®

1. NJ N K& NNNEKKIKRIE b Beitoe n RT &I 6 k I N

2LNINKT éSNT i #enNeél NJoéeol &l 6k 1

3L NI NKT T S NAtahtifeubhi@sE @u NN del &l é n N
PREG6EOR K Ok NEWNKEX ©ON& | E6GK I N 1 (03)

(Fracture and Fatigue of Metals)

| NGNT AEenT Enl 1 080®Indn

EKLNLT B ENRENENKEBREBEEAL hOOI
| KNJ n ET QE&E§ e ENaiNmIiLA IKIGFE NKOT ET n E El 6 K

Fracture MeclkR@icsyre Criteria of Material, Fatigue of Materials, C
Application of Fracture Mechanicsatefalsgue of M

i KKA1T T QENKOKRA] T KOS

1.L NJ N&E f®H QEINGENEK k ®@eF El AL hn

2.l N JEyFNIKODT ET nEEI 6 KNr BEBNKOk BI

odhjen NET OET ©1I E
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PREGGEOR K [jN\Ol er KNG ET nE& I E 6 k T (103)
(Fractography of Metal
| NG NT AEEAT EnlT 0O80cIndn
ij N1 ENK OnORBOY iNIOG En] I N EF EENKOT |
ENKSLA] T Nj ST Dy | EéNEENKKGNO Ok NENK ¢
L] I N OOOENKI N6 e KNNI genNeéei NJoeeol
Fractography, Fractography of Brittle and Diagriapksafdure, Fra
Fatigue and High Temperature, Failure Analysis Method by Fractography,
Fractography
i KkA1 T QENKoKn] T KO®
1.L NJ N&T NJKON KER ifNES KNKIONET A EOT T 6
OT ¥ &eh BRJ I
2L NI NBREBKNNT Q) KN6ijT Ok NKNY gL NOT T
3. NJ N KéTni NNedl eNKINSRebej & NEij N1 ENKO L i ]
PRE 6604 LENNK &KTGE T n EOT THNDKIO] n niI(®H NES L €
(Linear Elastic and Elastic Plastic Fracture Mechanics
| N§g NTodJEnednii Enl 1 08 O
' Kk AEENKOT BEODRKL KNOEKKENKOT EI AFE
I DAT T nnT OOEk LNLT K QrENN O FEIT JAENTSTNN [ KK
NpglagnjcOmdODp _arspcOKfadfr ¢ aé
Dp KuaasfpclOg aq
i KkA1 T QENKoKn] T KO®
ILNI NKENEENKEFEENILKET KKK NKOR ET
Ok NIl "NLhepfd® T ] PAT T npnl T NI K
2L NJ MKE g EN O/Eg GENKOTNETNTE GIT NE KK
gNRT ENT ThAr o] Ri dhEeh n OT T ] NDAhT ] nn
g n BEAGANEOENKS | kirJ® O] KkEKO|] Kn NE &I
(Deformation Mechanisms in crystalline Solids)
PRE 66F0& 085 ExNikr ] T KO OTOI 7T NI KEI BB O& RET
(Plastideformation Mechan@ys$aline Solids)
| NG NT AEEAT Enl T 080Indn

(D¢
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ESKkArj I O] KEEBNKENNEOT T DPDREKOR
O REOKEE&I Ej KnE6kI NOOENKOG ] knrjl O] k

Elasticity of Cripéaaligity and Strength of Metal Cathl, Plasticity
Strength of Polycrystalline Metal

i KKNn1 1 QENKGS

1.L NI NKT F T

2L NJ N &

xeh ©

PREGGEOR NY | T ERKENKOS ] kfAarj I KOJ1(D3)

(Deformati®rocessing)

| NGNT AEEenT Enlk 1T 080®Iindn

el NJoéeol OkNel NJoeKn] hODEENKLT ¥
el NJLAJirAaTT1Qgél NJoeol él NJoeKnj hél E
| PGI NOT T el NJoeKn] h@& OT 1 KNT NT

Stress and Strain State Basic, Concept in Mechanic of continuous
Strength TheoryPHastmConstituticonRekEquation of theneéSHpeld for
Plane Strain Problem

i KkA1 T QENKoKn] T KO®

ILNI NKI BENKéel NJLAJ) eh®QKNI I nNEEé

2L NJ KT § E N K&y BERGR Nask INTpereek X | K i

. n BEANIGINNOE K K DT NEEk &F ESk T N
(Mechanical Behavior of Metals)

PRE 66802 cEENKS3 I N Jéeil NJ OB REOKKEME) 6kl N

&trengthening Mechanisms in Metals

| NG NT AEEAT EnFT O80Indn

Tkl gnélrERNLG6kOEegnr i OOl kn EENKEI
KEINBO1 NrJéel NIJOEREOKEST Rr F EENEENKK
ENKOS 1 NghijeH CRriiKnE IRaEEEd: 1J  ENG Oe REOKE EI

Theory of Dislocation, Principle of Strengthening Mechanisms, W
Grain S®eduction, Solution Hardening, Precipitation Hardening, Applicati
Strengthening Mechanisms

NT
K i

~
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T QENKOKB] T KOB

EANFEEKNT | T ERRNKORQK € N& ENEK
Nnﬁ@ImmEMREOKE
Fg

~ - = A A

Oe RCECENI ,rEJ‘,(IHgIKG}\IImeI\RgEIOI\I,(FEoeh eF ] n N E o [
PREG66B0RT NEKKJ &} Ei nLhnl Aar | nAGIROI NL OF
Material Behavidgl@emperature
| NG NT AEEAT EnlT O80eIndn
ENKeNRT éFrE6kI NOOENKOS] knrjl KO] Oi
LOEOENKGSLA] I NI $ Nk i #liFiE § IONINGEOE OENK |
ApccnOmdOKcr BcdfRhgred KORckmlc@md @
Rckncp rspcOKcr jjspega Ga@NQglk niod
Fgef ORckncp rspc
i KkA1 T QENKoKn] T KO®
LN NKENNEKKIJENKG )] kirj Il KO] OT 7 1
& | Eodhkg N
2LNI NKE NNEKKDENKaht®l § DERNK ON
BSLNIEF e ERKERNKE EG6k I NOOENKOS ] Kiir
I NE6 kI NIOE Q B\ Kidh lNEnFO WNjj GO/RNN B g B T |
I npHIjjOINL OE eh ©
PRE 66808 T NIEKIKALG nT far F nHET ijj OJ NI(®B3I N
Material Behavior at Low Temperature
| NG NT AEEAT Enl T 080Indn
| KT NEKKJI 6k I NI Aartn#arlijOJINIel EOC
ThLFT 6k I NT ArFn#HIjOINTr SNOOENK E§ 6E
Metal Behavior at Room Temperature, Metal Behavior at Tempe
0°C , Metal Testing at low Temperature, Application of Metal at Low Temg:
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i KkA1 T QENKoKAn] T KO®

1.LNI NKE NNEKKJ écdhBS k I NT fir F nHI ij O

2LNI NEDT NI Nonkl®Bhn8 nr | nHT ij OJ NT

3.LNJ llKIle | NJI©B Ieé&tEE(lEél\bl Eﬁﬁrrlj @FEIEnjl ™>J I‘ﬁilr €

Eﬁ@@NINEheNIOKIENKINEoeJﬁ
g nwESNKG ND NT ] NT NEdeéeJi|] KNJ nET q

PREGSEE KNT I T ENKOT KA] JOKn Ok NEKOR) k n EG T

(Ore Dressin@srometallurgical Extraction Process)

| NG NT AEEAT EnlT O80eIndn

ENKST KAT J OKEnKOWE N K TEKNKE iify j Caigh @paal | N
E N K 68 NKHiji DK GINEEINIKINGI NENK S8 ENh D® N K RKE
Ank LEREKNIK RYKE EJI Kk Ok N1 k A EENI

Ore Dressigrometallurgical ExtractiorCdPnpiessmetallurgical
processes such as mineral processing, Tedsiitig/Roitiadgielective
leachirfeprmation and contr@Budisligmetry, Mass and energy balances.

i Kkni1 1 QENKOKA] T KO®

LNJINKT FIl N BERENIKEOKENS ©& g QE 0K

| GNENKN] NENKOJ E Nh 0K NaEgaEE REENyKETEK

LIJERNBEEIANKk&hBIl Kk Ok NI K AEENT
PREGBBOR KT K NEG6 kI N6h] EgOelIIJt N (103)

(Electrometallurgical Extraction Process)

| NGNT AEenT Enlk 1 080®indn

ENKENKERKN L ENKIER B & FENFKIONEENETKBN
el 7T eQKNEKHENEDE | N

Snelting, refining, selective leaching, and electrolysis. Formation &

slag.
j KKkA1T T QENKOKAn] T KO®
LNINKT 1T N BERENKEPDRENaé I§ NI Er
6 h ] EGENDKT IH Ny G50l B N- KN} El-NI h e NGEEKNKK@ B 1J |
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g n BaENkgINNG NT ] NOKk NEKNT I T ENKj Kk NT &1 E
PRE6660& I NI NT ] NOkNLJIJT AT Né&I EAOBRE Ek O1

(StedMletallurgy and Its Properties)

| NG NT AEEAT EnlT O80Indn

6 kI NI &k NIl IIQ(H-'&E@E&IIGZJLBHEnKIG\I\IjN_
& | E 0@ w NRE Hi REEBI kIO njIELE W Tr MjnE | L J
O I&NRKEQ] el h (]

Basic metallurgy and classification of steels and alloyed steels. M
properties and @iysiperties of steels and alloyed steels. Effects of alloying
in steel FF&3C equilibrium phase diagram.

i KKA1T TAQENKOKA] T KOBO0S

1.L NI N&i& NOND B k(R exNREEO®ON| LJT NI

2. N & N KTl Nod kaRREREOK XNR EeE ® ONj L J 7 NT

LN NG g NEE NE & KN jrod ixERENESKITEINRI E

j LJiahien) L
PREGGEOR NT | T ENKj k NT Ok NENK E§ OF0D8) & EJ |

(StedProcessing and Its Application

| Ng NT ﬁEéhT Enl T O80@Indn

EKKJI NT i ENKN KN NI mIRpER)E(mtmNmmu
| NTJT NGE 87 6Nt InE G RS a@ld: RERKMhGE K RRDHEHN
TENKI knl OT T T ntBNKIr$ NECISNR KBKR @mmu GIEg1

Iron and Steel maklng procetesmakpagress, electric furnace
steelmaking, ladle metallurgy; AOD process, direct reduction and smelting
Castisteel and iron. Continuous casting oDsteelnu &pelications.

j KKA1 TAQENKOKA] T KOBO0S

ILNI NKKKJT NT i ENjok NT 6T K REOKk NO [

2LNI NKRNK] «c NT O Kk REEKONROI ] 6T NI I

E KK J [4+NTEiG N\BKga[ EfBahig il E GN O h gn I O

3LNI NEKKKJ I NG ciNEENSKGEKEh OEG R A 61 T

O koFhEEE K ©N
AL NJ NKETKKAIND N IRGENK ] K NT Ok NENKT SN

—_— E(
N e
—_— A
2« @)
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PRE6660B I NI NT ] NOk NLAT AT NT nNBEQIBDE EJ |

(Steel Castuggallurgy and Its Prpperties

| NG NT AEEAT EnlT O80Indn

6 kI NI &k N iIrmRRENgEK n I Ok N OIOIORE KT N
Ok NT NeE- BB ITikbRE T kN @k NohEREDBT Nng éF
6l K REO

Basic metallurgy and classification of cast steels and alloyed cast ¢
Mechanical propertiescaigmipesities of cast steels and alloyed cast steels.
of alloying elements in cast steels.

i KKA1T TAQENKOKA] T KOBO0S

1.L NI N&& F NNERMNN &Ik Ok Ndhlex REE kK 6N

2L NS NKTG NHERREN Kk n Ok Nodhl&x REEK ©1

BLNINEI 6 gNENNN e K& NEQRKFBENL € 1) B 6 4

6 K REEk@&NBknl jLIT NInjLJ

PRE66604 I NI NT ] NOkNLJIT AT N&I EAROBRETl kn

(Cast Irtvhetallurgy and Its Pryperties

| NGNT AEenT Ent 1 0O80®Iindn

6 kI NI &k N oIl ieamgely &d N o OKCROE K k .FNT NE Ei
E Nj&ij NEokI nkRGExk N6 T IRET wB I NILTIN INK &l ETINT
c'j; T ijOENKIOM KOl Kk RE

Basic metallurgy and classification of cast irons and alloyed cast i
Mechanicapprties and physical properties of cast irons and alloyed cast irc
alloying elements in casCiemslibeum phase diagram.

j KKA1 TAQENKOKA] T KOBO0S

1L NI NEKF NNRMN] O INSREBVBET k nFj L JT

2L NI NKTgd |NKIFRKAED OR N® lahPET k ntj L J T

PRI« -

BLNINKT T NYT NJ EI 6§ N BIMMkdRgak QN - «
j LJiahien) L
PREG66G0BE NT | T ENKj Kk NT Ok NENK E§ OF08) & EO |

(Cast Ir&mocessing and Its Application
| NG NT AEEAT EnlT 0O80Indn
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<J N K KNTGI’KREI’KnIhNTOE
K K3 In TTﬁEWK[ rNTluKrmElEJ(T\ImJeIIJNé]]IO

Pig iron production, cast irons and alloyed cast irons casting proce
calculation, graphite formation in cast irons, ladle inoculation, desulfurizatit
treatment in ductile iron casting, heat treatraadtagasttionssof cast irons.

i KKA1T TAQENKOKA] T KOBO0S

1.L NI NEKKI NRINgefEI® Kj kK NT 81 k RE

2LNENKESNI I HLniITjLIT nr &l ®El EK|

BLNI NREKNNTI Qj kél E) RAENHIOIREOD ¢

Tnl6éKELKONEG&KnNeHEN ollNTANE 6 kK I N
ALNINKT 6§ Dr ' J6] EE K KNG TANENNEKQ fkO
PRE66E0E NT | T ENK | k NTOXkNGE NcKRIFGESK DB I 0kl Kkl R
(Cast Alloy Steel and Alloy Cast Iron Phscapgincaiod
| NGNT AEenT Ent 1 0O80®Indn
EKKJIIT Ni & EONKESH MIREE[Ekk BT WA @ NL@ w IN
I DRT ¢ \kI @ kj LOIN ke i@ B E L NI ERGNRRING- | I5) K R E |
'k @& K KT NT Al Bx\& kj KUGHH &k i B REREERB N L J T |
kI NI NT] NLSNIROT R REREBDNPNeKPL I NNT
Alloyed cast irons and alloyed cast steels making process, alloyin
classification and basic metallurgy on alloyed steels and alloyed cast irons
applications of alloyed cast irons and alloyed steels, Heat freasnent of allo
and alloyed std8IsA steels and stainless steéligieMiuagpnese steels, high
chromium cast irons.
j KKA1 TAQENKOKA] T KOBO0S
LN NRRKJ T NT 0l KB K kiR & ELk 9T n | L
2L NI NKT N Ok N6 k [EN nkj NISDN kionR-Ej BLUS B
L J 7 @l NN NBEROYRI & RO ke nitRj Bk JO N

BLNI NEKKKJ T NT & & Nk NOG mcinss ) el ik RaE |
TrSNéel NJOBREOKEKOEOOKk k RENKPN
OJEBNIkiIRAEI &gt ® L J6eKoInrj JLOE

FTnJIAT NSARE P@RNOJ &1
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PRE 66607 Kk R DE REKNEIE N D E 1 (103)
&dvance High Strengdth Steel
| NG NT AEEAT EnlT 0O80cIndn
 KAEENKE&I EST kK REE k ©N él | nNBODEAREENOKK
0 K REEk®Nei@Nb0 8 R IREEKIIOOIE | NJ 08 REOKE
Amitac@Fgef@®n p ©Omd O EPENONF rpehied
Qr pc | ®p MmOy rccd q MadpkFgg eef OOTQIr Oof cgl eef r&F QO
i KKNn1 T AQENKGOKB] T KOBO0S
1.L NENKjig T KR EE E|oKING iR BXpNREEQYKE L OE
2L NI NKT 1T NT NJjoslrk RE BNkl § INeCKUNIGT (hEl R\l
3LNI NEKKJ IOMINEERNKENRN Tkéh |5 I kK RE E K

4L NI NKD O xabl ENEIEIEOFER@HEDI O B INKEN 6 if TN N

~

anwEBNGINNG NT T NOk NEKNY i T ENKj K NT &1 E.
PRE66B0& I NI NT ] NeFEIF Nk OIJNoST njiyn3rdr Kni
AluminuAlloyMetallurgy
| NG NT AEEAT EnlT 0O80cIndn
LIT AT NENJ ijNi Ok NLJIT AT NT NEEK &I E¢
| Nk OIJNS8T n] JO6éeKELKONETI NE6k I NI NTJ N
KNE|] ANT NE & kkl'-Nal N T&) I N\NeJFHLEAGIN kiN B FAIKONG | n 1

Physical and mechanical properties of aluminum alloys. Aluminum
diagram. Aluminum alloys microstructure, grain refinementesalicos modific;
between compositionis@structures

i KKA1 TAQENKOoKAn] T KOBO0S

1.LNI NKY NAT NENJ ij Neh&d® EG kI Nj LI Nk

2. N IEjETij OIJ NG WL oehl NOEKJT SNI Nj 6é

LN NK& & EENK] KAT LijNIi 6 EKI OENK]

Tnt6éekBBKONEE&nKkij Né
4L NI NK§ Nl I‘Nc‘o]é_lﬁN N 1 @ & @EKKNE L KgINER NN
EBEI Nj LadhreNk OI NS T fj J
PmammgK&mmum@@@NoTrm‘ﬁ LIl KEAB) Nk OJ
(Aluminiloys Selection)

| NG NT AEEAT EnlT 0O80Indn
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ENK&ESNOI E)] KNoijT &FrES6kI Nj LJIF Nk
F Nk OIJN6T n] JOEKhTI knl OLJIT nT NOk NENKI

Type of aluminum alloys, wrought aluminum alloys, cast aluminun
Properties and applications @fllalsninum

i KKNn1 T AQENKGOKB] T KOBO0S

1. NJ NK IS 8ENEINN | LA Nkl BNNSOT ijiil ] J

2LNINKT & S OINE |LadiieNk 108 INB T 1] J

3. N & NEHEOREINN | LI I nNkicB T BANNRGEiiBIf INNL J
PREGGEORNY | T ENKj Kk NT F Nk OJ NoT M) LJT KT

(Aluminum Production)

| NGNT AEEnTEnlk1T 080®Indn

~

EKNY I T ENKik« NG D@NENKIE DERKNT [ T
TklIhé&T eIl NJLAJ I ATT QKNI I nNEEKNY I T EN

Manufacturing process, rollargl aassragf aluminum alloys. Correlatio
between manufacturing process, composition, microstructure and properti

i KkNni1 T AQENKOKR] T KOBOS

ILNI NERRKNY I T E NOKakIND I INE DK@EH® @ F K N

2L NI NKF NJ L AB KM ITUGENK)ji LaTITBCE 6 e J i

gnkijNel AarLnJiodhlg QENT LJT r’1T NT fir

PREG66B04 I NI NT ] NelFETFEORE| LITLKOB) T I EOt

(Copp@iloyMetallurgy

| NGNT AEenT Ent 1 O80@ind

LITnT NENj ijNi Ok NL Oj OO NBBK é&h E
i L'JEknn Jd &0 exd 6Nej KUEINGE RN IHO& 1D & 10
el NJLAJ I ATOOKKEL KENERNEELH Il NEGOET N

Physical and mechanical pcoppfiaseélla@sppBase alloy
phase diagBoppBase allmycrostructure and grain rébnetagions between
composition and microstructure

i KkKNn1 T AQENKGOKA] T KOBO0S

1LNuNmﬂNm|NEN]uNmﬁeonlN;LJEKn

2LNIEROO] T ijOINOIILeehF NOEKJIT SNI Nj
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BLNJNKE &F EENK] KAT LijNi 6EKI OENK]|
I | Ech®E
ALNI NKTNJLAT I AT T QKNI | EENBK K NJ 0
Exknmehler EORE
PREGOEONK &ERNDIT EEHOE] LI KNI T I EABESG &N
(Copper Base Alloy Selection)
| NG NT AEEAT EnlT O80Indn
ENKESNOI E| KNoOijT 8FrES6kI Nj LIEKnNDN.
I EORESGEKAhTI kNl OLJT NnT NOKNENKI SN G
Type of copper base alloys, wrought copper base alloys, cast copr
Properties and applications of copper base alloys.
i KKA1 TAQENKOKA] T KOBO0S
1.LNI NKIGNSHHBEGE kI Nj L JEane JT | EOh EQ
2.LNIJNKT @S HOKE NgeR&®PknnJT I EOhE
3.LNS NEFEOREINN| L' J Ek nadhjenINEOR B ANINK K N
PREGGEOBE NTY | T ENKj k NTT I EORE| L AORNI T | E(
(Copper Base Alloys Production)
| NGNT AEenT Enl 1 080®Indn
EKNT I T ENKjkd NI @ @ENKRIN ) EFEGIKMIH B O E K
TklFEnheT el NJLAJT AT T QKNI I nNELNnI T LJIT
Kanufacturing process, rolling, castooppedhasesalfoys
Correlations bekaeefacturing process, compositions, microstructures and |
i KKA1 TAQENKOoKAn] T KOBO0S
LN NEKKNG I T ENKj k NTOIGEENDA B | EENIK KKl
EKNY ic@hEENK T k n |
2.L NS K RH IND & Bk NATTT T GRkNKj IKgNNRE 6 e J i
& n Elij NieBTBNEI T iiNrj cihde Ny n J 1 | EOh E
PREG6BOK I NEknnJOJEIT noGnj] Jj LAQBNLAEEI
(Magnesium and Zinc Alloys)

| NG NT AEEAT EnlT 080Indn
LIT AT NOEKNT 6Tk E WMKEjk g K TI @K KM G @ |
el NJLAJ I ATT QKNI i nNELNnI TjLIT NEBGEJN
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Properties, manufacturing process and uses of magnesium and zir
Correlatibesveen composition, microstructure, heat treatment, and propert
i KkKNn1 T QENKOKR] T KOBO0S
1.LNI NKTNAT NOEKNT BKENKEKKND Od RE |
L AnE&eN®dn| LJ
2N NTEMBE 1 AT OO KEL KGKRRE h NE ¢
LNIJNKG&k NEK GgOONER @lojGmi N B ¢ LI 1O
3L NI NKEBE KT | NI épdl AN EIGH ANTUING BNk & )
I NEéeil NIJKOIBKENENK K OU EK & BJGH N & |
6r INNLJ
PREG6B08 I NOT 7T 7 NT Ok N6k I NJneéenf¢opN
(Babband Precious metal)
| NG NT AEEAT EnlT O80Indn
LIT AT NOEKNYT Bk ENK[L § NEaff) 8 B &&K My H
TklFhé&T el NJLAJ I ATT QKNI I nNELRniI Tj LIl
Properties, manufacturing proceBsialnitl arsg $cfcious metal
Correlations between composition, microstructure, and properties.
i KkNni1 T AQENKOKR] T KOBOS
1.L NI NKT NAT NOEKNT 16 k ENRabKE WG w il K
J el ®N
2LNd IR NT&NE 1 nT O KEL KBKENE h NE ¢
I NI NK & k N Bdbldhde @li5agi) SN IjrineNENG I J NN L
Ed N NI NERONT ENKI N6 e KNNT Qi AL hn
g n B3N KNION ' | T Ok NI (MétadsKéstng afje n E| HN& |
Characterization)
PREG6580M K| N6 e KNNI g6 é KELKONE &Km3NO
(Metadhraphic Anglysis
| NG NT AEEAT Enl T 080Indn
' KAEENKE&I EENKI ALFT Ok NI N6 é KNNT ¢
6 & KEL KON E &nkej MESJE Ejked §EINE I Ih Fid i O ING]
I NE 6 ésJniijér-oB 6ék6lTRKI No T | KaQOk NENKI N6 é K1
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Metals Testing and Char@cteisa®ierd and Macro structure
Characterization, Qualitative and Quahtitadvdnablsisidiy ImageJ,
Spectrometer arhlgsis for chemical composition analysis of metals.

jKKﬁuimENKaKﬁ]TK0908

1. tNﬁ NKi& NKENK 7 6 & KE L E&NEEWR ifj OF

6§ NE é n dEiNNii CNKONB[KK\IM\IJ NI N L q | €6 T
ENKI N6 e KNNI gqoéi i8] 1] Eeho

2. N & NEHEOOX NIl BENIBRE NIKI NN ININSBRTENE N T |
PRE6580R é T NE ENKI N6 e KNNTI QL Jv A8 | E6 K |

Metals Characterization Téchniques

| NGNTAEenT Enl 1 080®Indn

' KAEENKE&I EENKIT AL T OBNKIT KNGS eéeKKNNNIT ¢
EFE6kI NOENBENKE KNNT T NEed nNSFKON] OO

Metals Testing and Char@cteiigitientnal Analysis and Non
destructive Testing (NDT)

i KKA1T T AQENKOG K ]TKOGOS

I.LNI NKE NEENKT A LT GxEW KNG KINTNG YAy

I Sdeik & ]

2. NJ NEyessOKAWH BNIBHRE NIKI N N ININEERTENE N T |
PREGSBOR K| KNj nET QQEGOENT énkl KKO3) QL NL T

(Applications of QuaBiativ@uantitative Micjoscopy

| NGNT AEEAT EnlT 080®Indn

 KANEENKEI EENKIT AL T ORKI NG & KNNI ¢
& Bhéed I N6 & K IBEM,EEDS) EAMN,GTEMK XRDIaiieXRR T L OE

Metals Testing and Char@cteii@igvip EDS, EPMA, TEM, XRD and

i KKkNn1 T AQENKGOKR] T KOBO0Ss

I.ENI NKE NEENKT AL T GoNi] daE&KN NIEJ

I @88, EDS, EPMA, TEM@SR®and XRF

2. NJ NEESsOKINH BNIBHRE NIKI N N ININESRTENE N T |
PREG5EOM KT hL I T T NEEk O 1 (03)

Mechanical Tésting

| NG NT AEEAT EnlT 0O80Indn
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ENKThLFIT OKEANEOOENKIT hLIT OKERN
el NJOEBREOENKI hLFT ENKKONOOENKIT hLIT

Rcl ggj cORcqgrgle*O@cl|l bgl eORcqr
Rcgl e*OOD _r ges c OPupgct Tgdtirg* OApccnORc

i KKNn1 T AQENKGOKB] T KOBO0S

1.L NI NKE NE ENEKNEKK Ma i RIOBIKEERDOOKRE ¢

ITALFT ENKKONOOENKOENKT &L ehENE £

2. NJ NEyessOxN BNIBHRE NIKI N N NINSARTENE NT | |

EANGNI NERONIT ENKOkNRDIFEOkNIFEOTTI AL
a n BIEANGKN- Q- E @Castirg Bdsigm n |

PRE6720& L NLT KAQIENKecel Kk €l ET RSNAKWB3INL SNI |

(Fluid Dynamics for Gating Systems)

| NG NT AEEAT EnlT O80Indn

EKKJI NTAENKIknl 6kl NOI kITWNE
EKLNLT KQeéelrEeéelEce kI Ar6Enrji gel E
el KOkNj kelFrE6J6JTTniOkNel NJ| P21 ] ki

Casting procetbwedydhavior of liquid metal and gating system, Fluic
mechanic relate to design in gidvity Dgstamgics and effect of momentum an
turbulence on gating system

i KKA1 TAQENKOKAn] T KOBO0S

1.L NI NKKkT NNKKJ EENKNoekl kkeol SEENKLT NG TKT |

2LNSQKREFGIEI &) KK LNLT Kaé I EcKNIKIN| K

I NEB&B&®K I N

LN NRIOWTNERSON fir Jodhlol hei ] OKEG T
PREG7EOR K| I EOT T EKNL I T Ok Neel ©A1(13)

(Pattern and Core Design

| NGNT AEEAT Enl T O80c]n

el NJLSNéenGe&lFEEKNLI T O
EKNLITLSNIKAT ENI
ENKFIF EENKESNT k i B

Ba(
me R

N
Y

e6l 6kj i
KNtk OENKO KNI EEQ 6 ce

r
I NAOKNKN] Nei NJodjn



J é KMUTD101

Pmj ¢ @®rmd®NW nrc rOedhrvl6Egitem Design, Coke i
anditg c j c ar gatdifitato® $hpngage, MatdaésignQDimensional varie
toleran@asting accuracy

i KKA1T TAQENKOKA] T KOBO0S

1.L NI NKiE NERIfKS T 6 k] AENK| KOBRIEEK NL |
2L NI NEDOTGENINA HE T N TLASHNIKEON T E K K
BLNESENKHRT nE S IETNA & TkNA GeaNON ] N é
ALNI NERKJ KN n ETEKEgLeE I InENH KEETNE

EhTinLhnoKNelwneelEENKEgeEN|<
PREG7EORKI I EOT 7T Ok Né SNT | AKNT T1(B3) | N .

(Feeding Design and Calculation)

| NgNT AEEAT EnlT 080®InJdn
TTTSNKNYTT ] HIFETOT NIJT RSN6KERN@KENT
ENK]t+ FT8T NJOENKeSNT I #KNY T |+ FT 8T NJ

Introduction to feeding system, type of feediergdaudicdifidation,
feeding mechanism, Feeding calculation.

i KKkNn1 T AQENKOKR] T KOBOS

1.L NI NK&E NE ENKKENMIETE|NIKEEH &ONJ T RS

ZLNjNKT|rEéTToKNoxnlEegeENT

&1 NhOKAE| ANél EGNRI ENIT I kn

(

M

PREG7TEOM K F EOQOT T ENT I knl L SNI KA@BNI I k n |l
(Die Casting Design

| NGNTAEEAT Enl T O80Indn

TTTSNEKNT I TENKI ENKOERERROOKBI K
KNT Nj I NENLOKNgGnlETI NEFFE&FEI RSNG6k !
FFEOT T OKNéSNT I #HKNYT T &nN]J T RSNk NOK
&nhi E1 Knl EGBO EENT ij NJ I K AEENKI knl

Introduction to simgand metallurgy, solidification, gating and feed,
die casting. Die ventilation and overflowing, Gating and feeding calculatior
properties, and defects of the finished casting.
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i KKA1T TAQENKOKA] T KOBO0S
I.LNI NRKNG [ T ENESGL N oshtads R Binmi
2L NI NKi NEENKGW EENKIHII #EIONTI T & n NJ T
I RSINNL SNTohng ENT I knl O7T 7 Gih
BLNSFKRT FIJE6] Eel NI L AJ 6@ KENDKRNIER
E N KO kkiNn BN 7o TEBNIH K f) 1T EoiiifaE KN T
an BIONOINKOY L SNTIT KAT ENKEIOENIT T A1 F np#HI
(Materials for Elevated Temperature and Cryogenic Service)
PRE730L k rEBNK n L SNI KAT ENK@IBENT T iir | n
(PrincipleBVaterials for Elevated Temperature)
| NGNT AEEnTEnlkT 080®Indn
el NJoLT&a] NEOERERKERORNNDBNKOG | K
E kK ccE E N&KjeInif @k NNE N Kd | k i r | B nOn BOKENK- @ |- IR NyK
IEOKINOID[IEeNEInHIUOjN
Microstructure Stability HiglreigtiperatuGydredLoad
Deformatioreep Mechadlseep and Fracture Deformatldigibiagrams,
Temperat@orFrosion and Deterioration
i KkNni1 T AQENKOKR] T KOBOS
1.LNI NKE NNEKKJ éodE5 k I NT iir F npHIT ij O
2L NJ NEWN K OR N E BER BENIKE KNnGEhIBr || EE NE
BLNIFKRT I J6]7 Eel NILadir Al 1T QKNT | ni
I fir logpt®r ij OJNL OE
PREG7T®DK HA&LEBE&K NNLSNI®&AT ENKEJEBNI T iir |
(Case Studies in Metal for Elevated Temperature)
| NG NT AEEAT EnlT 080Indn

~
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M
[T el ANRJKIGNENKHNT nELNT T LIT NEGEIRAOG
eKNTTnl' Ok NENKOT ETI n Eé NEjell ijNgIoNed [EN KOG
OLNrFJLijNI FE6GKI NOT RDrF EENEFn#HTIijOJ

Mechanical Properties of Superalloy e.g. Nickel Based Alloy, Cok
FeBased Alloy, and Refractory Metal. In aspects of Chemical Compositio
Stability, Strength, iHegatlieeand Cyclic Load Deformation, Creep Mechani
and Fracture Deformatio®iRjagramper@tmresion and Deterioration
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i KKA1T TAQENKOKA] T KOBO0S

1.L NI NKE INNE K K& & INE e NENS& | I ajd [E
0 K REOk NM&KIr N FEHGEDHENG RONT OE

2LNI NRRNKOENKG E DB kOnijiN 1 NeB &N & L
TFkBE@ NJLIEKNN &0 Nk REBOKNSG x HKN |j )

BLNSHKRT I J6] EeleNINInda mB G KIKOK N N
I nr leaht®l ij OJ NL OE

PREG678DX NT | T ENKOWINI mieN [ IENK O & @B) n |

(Directional Solidification Processing)
| NG NT AEEAT EnlT O80eIndn
e [ Nj 6 t T @il méléé&é@ﬁ&té@@«éﬁm N K N JOK i
éIEOKINoID[IEeNEInHIUOjN
Microstructure Stability, Strength, High Temperature and Cyclic Lc
Deformation, Creep Mechanisms, Creepraatdirdnageifisio
Temperat@omgrosion and Deterioration
i KkNn1 T AQENKOKR] T KOBOS
1.L NJ NKE é@ﬁﬂér’i\ﬂ KO (Direttad Solidifidsuigt)l N E K K .
EBESRIJINOOLT 8] KEODEREDKEKRENKO |
OV T G NiE KOeEBMNEK é DT é Kk NT T hl
2. NJ NKk & OEEN KO (Direttadl Svlidi@dsimii N E K K .
¢ b KIINBNK O ER Mk KGOLEMIrK kKINCEjN\NK &eh B 6 K |
3L NJ NRE KOWNTIRA T nEKNNI EENEK| RNOk K
I NOhNBEGI SiNeHAIdgk I NEknnJO
PRE67B0A L hnd T éi NIJKOI 1 1 (103)
&leat Resisting Material
| NGNT AEEAT EnlT O80Indn
ENKTT el NIJKelFT Ok NT T e &l iREBEHIO
jLITT el NIKOFT Ok NT T celd O Qe dNIEx @) i) B i & W o
el NIJKel T 0
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Fc_rOPcggqgrgleO | bOODgpcOPcqag:
Qrccj *OFc _rO_| bODgpc®9®0O0Q@uqgc gt ©OR¢
Lgaicj O I bOAmM _jroO@ qcbO?jj mw

i KKA1T TAQENKOKA] T KOBO0S

1L NI NKT NFKkNNA el N@BESOF T | KNG ij I

2LNI NKKT NEX K] | NEGHEGHGEING i r

BLNSINBHEIEYNDBOIEH nodgkaOl § inINEST JNNL
PRE 67808 L h n I S NI &K ENKTHGNEING] 11803} n HIT ij ¢

(Materials for Cryogenic Service)

| NG NT AEEAT EnlT O80eIndn

I kK 1 E ENK O kofeBNK-J &SI IoSNEEJAP E NN & B EEn L 1
LSNIKAT 6] RTGIT T Teéel NIKOIT

Cryogenic Principles and Afiptcitiemperature Materials
Properties, Thermal Insulation

i KkNni1 T AQENKOKR] T KOBOS

1.L. NJ NKE NN E K-KnJHEl ijEGBIKN TN T SiNglhkeN E N K |

2L NI NKENNENKJI | N E)SHET ©f I NIT i7 1S N

BLNI NKT NGT NeH NI o] RT GT I 1

g n BIANGIN O L h Eiomateridl\addBo@patbiitgeh ©
PRE 67400 | ENKH 0 ke E§ OENT 1 (103)

&iomedical Materials and Applications

[ NgNTnEéeni EntT 080@indn

grl i nlhhp$NEKEEEGENGKIT K@i n O O K
6kl NjLJIOI&d MmN G EgNIhRKEIRIERKO NETH OOk NE k

Materials in Medical Deyidetaigsigg gStainleSteeNitinpl
Magnesium Alloy, TamtaBioactive Metals and other Metals

j KKA1 TAQENKOKA] T KOBO0Ss

LN NKT N)EK GG ESKI NROSgnl O6I K RE

OJETNOGHRIOGEr ENKK RENT g dhleENT T |

2L NI NKIEKKJI & INS NKIT NEBi@o=R® | n L h n E

3.L. NJ NKTLa T ABNSEMNT Bijadiem®n n J O
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EANGNTI NERONI ENKOENRENKEAREKNI T OF
g _n BEENNGKNE h E K (Corbsior andEItg Rrpviertidad n 1
PRE66BOA HI | K LNENKHOREEKgL NETF R@3) N
(Thermodynamics and Kinetics of Metallic Corrosion)
| NG NT AEEAT EnlT 0O80cIndn
I DRT ¢ NIHI « k ERNNK KO ERNEKKERBE K fH
ENKEAREKNFT & E&&TMH NIOG A IN de O GIRKINGEEN Kirt B K
ThALEY OT 1 61 6Jée EENKEARREKNnLFT O86F 1 N&

Basic principRgs of p k mbw!l rnRgaqg @ jlga@iagnpon
amk k ml Od mpenegaDoorcbSHomsngalvan®) apmysiang) g gl° @q I
rcgdaml mk gradaml gqgbcp _rg
i KkNni1 T AQENKOKR] T KOBOS
LLNJ NET N Owr&ilEE EFINDT TKT| B0 GrENNKHBEANDK
E KSNAFJTT A r 1 ce] OEINKrEM tEKETEREOSD d KEM N
2L NI NKKKJ I NT 1 ENKEGSHRIT BE NG F NRK E KN
6kKI NOKN|] KAT ] KNELG&IBT NI EG kI N
BLNINKT OkNIF EE§OENTI BAT A N8 NRHEHNKH
'k AEENKRWKNEBE& L K| L NNT KQ
PREGGEBOR K OT ET nE&eNBBENKOSI T AarJ [1{@BNh oI ] 1
Ok Nel NJosLA] I NfTRArdENREeNEc@L6RhK:
(Environmentalijice@acking and Hydrogen Damages)
| NGNT AEenT Enl 1 080®Indn
ENKEAREKNFTTAr ENRENEENKGOTIT Arj
Tnl & 6kl NOel NJosLnj I N @GkeNBENKEAH B K\Nj
& N E oeHydrbgkmAgtdck)Hydrogen Blister, Precipitat@m ahtbhternal Hydrc

77 ~ Ve ~ s

Hydrogen EmbrittieldatE n h EK n® K NMEK JEnT EINNK L n EE
EnvironmeraaltyStre@sduced cracking, corrosion fatigue in metals, fe
on hydrogen induced cracking (HIC), hydrogen damage, erosion corrosion
preventions of corrosions.
i KKN1 T QENKG K
1LNﬁw&TNmoKmEEﬁN&TmﬂEmKuENEEN
ENKOT I
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2LNINET NA QK@EEESNOT k]l ERKOERNERNR
ENKEAREKN $KMDIrJ B a NerEREH 06 N T N E
3L NI NET Nh Q k@ E E SEMRKIGIEIN & & INTKIE & B KK
ENKOSTTAp) Nk &N & INEnREEE) ©®K & & NEN ©6
AL NdNKRT E EGEST KL ijNNEN N o r JONENNCRIE N K E 1
S5LNI NEKKKJ T NT 1 EN KGRI BEE NS FE NRK B KiNE
kKT NOKN|] KAT ] KNELG&I BT Nl EG kI N
PRE 6680R K En h EEKNMK B rOf B Km I3 TOIkNI 81-(D3) EK T
(Pitting and Intergranular Corrosion
| NG NT AEEAT EnlT O80eIndn
I k 1 BEN KIERNKE B BENKKENA hORBKNEE i HAB BB E)Kn d
GI I TOIKknEENKENKGSENRENKERN h BHIHKISTETNN
ENKOS L njE KNG MRE KK H NG STEGOKE ®fF EEnT E Nk
Passivity in metals, pitting corrosroosiorevioerosion under
insulation. Principles of intergranular corrosion in stainless steel welding a
Knifeline attack, case study and preventions of corrosions.
i KKA1 TAQENKOKAn] T KOBO0S

LtNﬁN&TNhONﬂEE?MMﬂWH@M@@ENmEm%
EKnET OF 1 én JONEKNEKEMEEKMITT @&l @&g)fF
O EKI

~ s NI A

2LNONKT ECEgEaanLIuI\I\CIEII\GDFTrﬂei’}EH\EFﬂEI\OKEn
LN NRKKJ T NT BN KSR BRE NG E NRK § KN
6kKI NOKN|] KAT ] KnNEL&EIBT NI EG kI N
g n BEENNGKNON 6 &€ K N NI qédtaludgitdl Fajlufe Njalysi$)E 6 k
PREG66OOD RT g NT ENKI o é KNNI gél NJ®s) NI oL
&undamental of Failure'Analysis
| NG NT AEEAT EnFT O80Indn
EARTTFT ENKI N6 eKNNI el NIJsLA] I N
' N7 6T Dr EENEENKKONOOENKLNETl KI
QrcnOgl OD_gjspcO?l jwggqg* 0O0@p
Dp _ar 4d @O0 mu@REe&fn@p r spc
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i KKA1T TAQENKOKA] T KOBO0S
1LNJNNmNﬁIIIETEHM§N6éKNNFméiN:
2. NJ NRENION N TBAP K 8 k i FOEEMIKION Gij 1T N ¢
ENKSLA]J T N] OV TYOrTnjl OENKOLRAT I
I nfehipOJ N
PRE6680R ccEENKO3LA] I NJOOk N| Pé & ja3Nr EOI T
&ailure Mechanism and Related Envirdnment Factors
| NG NT AEEAT EnlT 0O80cIndn
Ek cEENKPBEBEQOMNEOGF EOT 7T 6] KNINGDK NOT
ENKLNEI KF OENKOLA] I NjJ 61 Rr-EENELNT E
et 6hKoel OENKOLA] I Nj Ol RrF E&NEENKE]
D_gj spm@kaaf clOgl K(yBgshct GyCploed Rpp |
? 4 q g q Bcnbp(pAspibganbl pthieEghj©BORCc lemcp _r spc
i KkNn1 T AQENKOKR] T KOBOS
1.LNJ NKE®K S L 67 T Nijj N\BNEEXD BIgmE @F 7 6
Or 1T nj I O@KEINMKKSLLME IT KN GOE N KKBINA | ' Nj
Nr | njr
- n Hdefj I OE
2. N& § KK
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SNEENK] nEKNnFT O ENKOL®

@l [T«
— D

N
BREE DI &INWOD FINR] ledhjd NEE k C
EﬁN@ﬁMMEH@"EKmmmmEm@mNEelNJKeH
g n BESENKKNOD N1 i1 (MéaeTrebthad@hld) 8  ES kK I N
PREGSEDK NT | T E rguﬂ@mﬁéeimmsj KT L A(08N | Nk
(Heat treatmei@luminum Alloys)
| NG NT AEEAT Enl T 080Indn
T k1 gn OOk NIOkmlEEEKNOKEE B NEKh aNi L NBy KIBéel BNRJT ¢
ENKOENh] KNEGE JnOkNENKGT e E&T Nh o EK
KOHE R NEOIJNST ] JOOkNFT NI NfJThEGeKDN
Theories and principles af dislsizatigthening mechanism of alumint
recovery, recrystallization, andRfrasegrensfiormation @ solidubn.
Other heat treatment techniques emphasized on aluminum. Equipment an
i KKA1T TAQENKOKA] T KOBO0S
ILNI NEKRKG ) kiirj BRI NE daditaNik ©F INB O &
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2L NJ NKEERK 6 1 Nvaiéjl ENGKOBIRNEIGKIENE € | N

xeh ©

LN NKit REKKD & NE ndd N E18W sud@ K @d 10 i jn i

6@mm@mﬁﬁﬁmwmwmﬁﬁmmm@m@mmE i JN
PREGSEOR NV | T ENKIENEDGIENIKDIKINDF ILEBOh E S & |

(Heat treatment of Copper Alloys)

| NGNT AEenT Enl 1 080@Indr
Tkl gnOOKNIKAEENKeélI EARNLGEK O €
KERKOBENR] knNEE JnOk NENKGST &I E
IEOhEOEKmmlmmﬁmmE@Emhmei EOR
el 1TenJennrijNI O

Theories and principles of dislocation on strengthening mechanisn
base alloys, recovery, recrystallization,@hdsgraiargfonwtration Of solid in

copper base dbtlyst heat treatment techniques emphasized on copper bas

Bal
E K

n
3

E N
I

Equipment and quality control.
i KKNn1 T AQENKOKn] T KOBO0s
ILNINRRNK ) kinrj 6N NE &
2L NI NKk ®EENKD ONT B K K 5

I | Ee®®E

BLNINKT I ENKBT] 80 RAIRE BNE N @D HR&IH TJ1I n

6 § M IntEB 6 RBEET KNJj bk HEB MEOde Pl En@ER T J
PREGSEDR NT | T E B KBIE N REEMNENDH RFE EREON | L J L

(Heat Treatnwfhbw Alloyed Steels and High Alloyed Steels)

| NG NT AEEAT EnlT 0O80Indn
|KnEENKENKommmmﬂmmm&mmmm@mE
1E N

Rk ® In
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KIRKENEFKj&eN] L OEOENKLEF T Fnlk T OENKI T
IJo[IKNrEOKNJNKQOIjol

or
TOTTFILO
Principle of phase transformation in steels, Hedoyredstezis of low al

ENKM
and high alloyed steels: Annealing, Normalizing, Hardening and Temperin
process, Austempering and Martempering, Hardenability of Steels.

i KKN1 T AENKOKn] T KOBO0s
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&leat Treatmahiow and High Alloyed Cast Steels and Cast Irons

| NG NT AEEAT EnlT 0O80cIndn

F NTT N1 k&l ET NTHK K@ 1616 NEHET k ool G
OIMkRIET KREEKONI knl O6I K REEKONI knljL
j LIJTNTn6éeKoJnrj JLOEOGI Kk RElIknt T NOE

Effect of alloying elements in cast steels and cast ircast Heat treat
steels and cast irons Cast Steels, High Manganese Steels, Stainless Stee|
Chromium Cast Iron, Nickel Hard Cast Iron

i KKNn1 T AQENKOKRn] T KOBO0s

1L NI NKNING NIt k&l ET Neeh L J El 6 K REE

2LNI NKKKJ T NT EE I‘@Iﬁll Tj @lqm(DeﬁN[EéldFRKEd'EEEGI

Ol K REEKONI knljLER@AT nOJEENI ALL
&LNﬁN@ijiNiiimmnu@@NMMEE&%EEI
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Ol K REINknljLIJT \dhneseKoJnrj JLOEO
41 NJ NEGKEK K D NEMS INERNBRIKOITLJIT AT NI

PREGSEOE NV | T ENKIT NEéi NIJKoel T 81EBR T NE«k n
ElI ENT FnT LTI EKKJj kNTJNIJTTAQ

Ferrous Heat Treatment in AutomotiveApplication

| NG NT AEEAT Enl T 080Indn

K AEENK&I EEKKJII NT A EMKH NG i OEINKE

g NRT OENKIFIT gnij NI OeREOT T OeNKQl OeKG

i NI Oe REn®oel J ENKoTlI T arjl T SNelJIJt NOT Al
Principles of heat treatment of steels in automotive industries: Anne

Hardening, Surface Hardening, Carbudiamd\@ating, Flame Hardening,

Induction Hardening, Quenching Media, Types of Furnace.
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PRE68POA|  f nNEENK@E§OENT | NL I BKoa)

(Applications of Surface Engineering

I' NGgNT AEEAT EnlT O80ced

olT €61 OKJInﬂiEmEKmreE(EDNII{ 1]

EN](IHVI@(Damg)I AT EKKJT NEOGT €61
ENKEJOENI &nRI LOE

Selecting Sdriatenent Technologies, Fundardéntals of Thin
Technology, Innovations in PVD Tegherdtogiafore-igiplications

i KKkNn1 T AQENKOKR] T KOBOS

1.L NJ NK& (5 EQKKND I T peRBOT T Dhuk Q3T NE

2. NJ NKk HHE SE8KPO T T deite®O®IT ij N |

BLNORFKRT I J 6] EEKESNEENKI I GR) PRgadiil G0 k ING

4LNﬁNmiEEKNTiTENK1Kn | KnEj NI g
PREG68ZD2 é 61 6 k] NENKOoéxknNI T | NI 1(03)

(Coating Technology)

| NG NT AEEAT Enl T 080Indn

ENK3eékNDIT | NIl OBRER/fE ) EHOOEKMNOIL
ENKOekNDFET | NIl OT T cel 6 JGORBTERNKEGE NKS €

Thermal EM Material Coating, Electrodeposition Coating, Electr
Plating, CVD coating TechncBgyd hadh#aic Spraying Technology

i KkKNn1 T AQENKGOKR] T KOBO0S

I.LENINKT IEENKNEG K RWEENKOSOBRER 61 | cel

2.LNJI NKT I NK &G ki ENBEOE KNOL celd 131
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5LNSNKT EEKNY I T ENK|] KAT ] KnEj NI §
PREG682D3 ¢ 1 N ENKI N6 e KNNI qj NI a @)D 1
(Coating Characterization)
| NG NT AEEAT EnlT O80Indn
LT NTijNi &FEj NIl OENKI NoeKNNTI aLrJvy
Surface States, Characterization of coatings, Tribology
i KkKNn1 T QENKGOKR] T KOBOS
1.LNJ N&KT NJ KOOI NRT &¢NBOSERnrj I EAY
2.LNI NKE NREKNKR L FT OKNNIT o KN N E QK
B3.LNINKT OkNIFEST el NeOk NI NT AR ENK
A LN NKNNT K @hINE el K6T 6 k] i
g n BIENNGKN N 6 é K N(Rdrn@iHg Rrdiceds Analysi€)é n RT KO}
PREGSBOZ L NLT KQée EENKéNRI KOJ] @@®3NO|j nl
Mechanics of Sheet Metal Forming)
| NGgNT AEEAT EnlT 080®InJn
EKNY T TENKéeNnRI KO] 6kl NOj nTl OOOEN
ENKhARS&I ERRhH IS FREK Hideh Ok Nh nE1 KO
KOl heljT RSN
Qf Bcd@pk _rgml ONpmacgqg* OOBcdmp
md OQf ccr * OAwj gl bpga_j OBccnOBp ugl
i KKA1 TAQENKOoKAn] T KOBO0Ss
1.LNJ NESTN]T E NK|gkNRd gefOB o E ANFOP n 1
2.LNJ NKI SIS rmGnEg &Afnl ] KNLNT T Nij NI
B.LNINKRYREBERNG & & i N IKKEN RgDHED | NGEKO'f N
LNINKT OkNDIF EE OENI ech©F ] nNEG T J
PREGSBOR K| N6 e KNNI QENK& nRIT KO|1403) N
(Metal Forming Analysis)
[ N § NTG8EGea nEJnril
ENKIefoNeek NNNI 6 é T é 1 NI@ KT iNrJ o |
el NJ6eéol éiENKI eNKorié] KnNIIT eupERken RN EKe K E O
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QrpcqqO_I| qO@ mp lgd 1021 OA miqararbssr
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i KKA1T TAQENKOKA] T KOBO0S

ILNINKP&NEAT T feeERTrj | €6 EEAT ENI

2LNINKT ENNEEKAAT @I NodhgRKH] h1 fnr ok

3LNJ NKNKREGKNNN T ENKpRO K O) h ol J i
PREGSEOR KI N6 e KNNTI QEKNYT I T ENK&W3) KOJ

(Forming Process Analysis)

| Ng NOOBed miJEn I 1

ENKI NoeKNNI gqEKNYT I T ENK&nRT KO] O
| N6 e KNNI qOT T Fh] 6] F KT NIl h QOOOENKI N

Metal Forming Analysis SlaHiAedhes Atialysis Upper Bound
Analysis FinitenElemadysis

i KKA1 TAQENKOKA] T KOBO0S

1L NJ NKKNE NHEINK@EHED (K O] OT 1

2L N & NEGREE N ENK O & KINKIRINK S h RNKDJ
PRE 6880X K |fHg#©@G1Jcel T Q6 k NG JT T QIHIOBNK & n R

(Application of Finite Elemhmi in Metal Forming)

| NGNT AEEAYT Enl 1 080®indn

KNOTA] 71 NTARENKeSNITITTOT T IJoeTT(]]('

v

el T Qo k RRKT i NODIEMIKEISING DI € N 6 1 gOoO
TenRIKO[KGIIOENIKnhOOOKNENIInhe

Dgl gr c OCj c k c lcr jOKsjr f rmd r@IQO® pw @ @ OK

A _jasj _rgml O wODCKO?nnjga_rgml Omd

i KkKNn1 T AQENKGOKR] T KOBO0Ss

1.LNJ NKE NE ENK éahEselJoel T 06 F k N

6JT 1 Q@
2LNESENKT n Ng NE delé dhNOHR®BI K N6 J

| 1 q
3.0 NIEIBERl T 00 6kNINI & e e NEEREDN 8JONRN LKIO
g n 135 NNgLN CF K K J @ANuériced frduddry [Emg@eaedhg) L O E
PRE63BOAhY EI1 KnlFETnrdEnrj i eollEmyt OE Ol
(Gas Related Defects and Thejr Remedies
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| NGNT AEénT Enl 1 0O80Indn
LnE| |KnEENKoEKNT|TENKérETRSN
I iEnTLNrEOIhKel OENKOoeéknNDrITTaAr

Oy ™ Oc¢

K
NE K ENEENKmIKérEéxrmérK106E0t$76
’rérEKolKnlcnu RT T oI
Principles of liquid metal pmesking of Fluid Flow. Reactions of t
melt with its Envirpridemgport of gases ,ilvibidltsurfagactions, Mold
atmosphexggregate nigfitiminm&ftect of LiquidG@svporosity, Nucleation of
gas porosity, Subsurface porosity, Growth of gas pores, Blowholes
i KKA1 TAQENKOKA] T KOBO0Ss
1.LNJ NK& & E E K NE N K ¢ER K@ G if ©E K
6kl N6kl O) GNENKN] NélFES8kI NJT k

[ e 16
2.LNINKT T NT NJ 1+ kT NEKKJ&FEOEOLT
ENKSENRKOI Knl &l 6 NIl ENTT knl OE
3.LNKMOK i MY BE & KEENTHET EmKI ENO Bh 6
en eeh i

AL NITNMKEINKT T nJ oeh©O0KOE
TOElelE[xlhunJETrnTLNrEKKjéK
PREG63BOBhY EI1 KNl ETArdERnrj | e 0oMEBBHT ENKC
Solidificatidelated Defaots Their Remedies
| NGNT AEenT Enl 1 080®Indn
Tkl gRENKOERET Al 8 E6kI NOENKOJ ENT
ENKOENRG61T KEI AT Al KNI'i nNEENKOE&RET Al
Ok NLJT nlf Nij Nf I Kk nEENKT kn
Solidification Theories, Microstructures Evolutions, Modelling of Sc
Process, Shrinksge contraMielh Treatn®@inticture, defects and properties of
the finished casting
i KkKNn1 T AQENKGOKA] T KOBO0S
ILNINKT FT NT N ENK@EBh 6 e KEL KONEC
2.L NN KT | JENKEBIEKNTANE KKKES h T Al KNT |
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ALNI NKEN] ENKEKNY I T ENKj Kk NT O8h 7 ¢

gNRIT ENeh®©nl T fArJneéenHi NI

S5LNINKTTSNENI O] RITnIeheOKOBEnN

1K|hunJ$Trn|LN|EKKjéKNEmhe
PRE 68BONKIEBEK NT I T ENKT knl 6 k I NL (D3)

(Metal Casting Simulation)
NGNT AEenT Enl T 0O80eindn

—

ENKITTYTTITTK] gRENKOERET ni e E6kTI
KNoT njT1I NTAj kT nNE&SNEMENKNKINEK §NE &
EKNT T TENKIknlFOTTTnNEOf OENKI N6 é&KNN

Reviews of Solidification and Fluid Flow, Computational Fluid Dyn
Differences, Mesh Generation, Boundary Conditions and Metal Properties
in Various Casting PAowdgsissof Result

i KknNnt T AQENKOKR[] T K

1.LNSHBiKEeNGE K LNLT

@)
K .

ENKESNITHhOERr 1T cc8 & 7T 66T @Ok Ji
Pé |

2.LNINKNK &F EOT nk NJ &nj & ENI T kn
ENKol k&l ET RSN6k I Noeh 6
B.LNINKTTSNENI O] RITAJeh©®OKOBEN |
| KFhijn] & I nT LNI EKKJ & KNE eh ©
dnw86Ng WD NT j N8FESkT Nj E
PRE6860& I NI NIOj N E6kTI Nj E 1(103)

&owder Metallurgy

| NG NT AEEAT EnlT 080Indn

el NJKOesT nRIET el il naroEnrjl 86l E

~

& Ej El ALANOEKNT I T ENK&NRI KO] 6kTI Nj E
Introduction to Powder Mtaiiddiggwder Production and
Characterization, Powder Shaping and Consolidation, Properties & Applic:
j KKA1 TAQENKOKA] T KOBO0Ss
IL.LNINKT FT NT Nj TPAMEENKEE®I BKEG O N |
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2L NI NKT FT NT Nj PHELNE e IBISSN of| R |
PRE6860R € 61 6 k] N6kl Nj EO 1 (1D3)

&owder Metallurgy Technologies

| NG NT AEEAT EnlT O80Indn

61 e61 6k NENKj KNTj E6GkI NOS6T €61 6
' KAEENEENK&ENRT KO] KI JT AREENKéI TénJ

Metal Powder Technologies, Powder Shaping and gleasolidation -
Secondary Operation and Quality Control

i KkNni1 T AQENKOKR] T KOBOS
L.ENINKT T NT NjJTNEGT €é6leth® N1 EKNT
2.LNINKT FT NT NfTnNnEOGT €61 6k joahBK NT
g n B3DNkgI NgOI Ok NOT | | GieorviandRractiEefoNIteielk N T
Making

PREGSEOMN K| k NT 60 Kk REOK N6 T k RE E KLEDB)
&ron and Steel Making
| NG NT AEEAT EnlT O80Indn
EKKJI NTAENK] k NT 6 k R BDiteht @ddjiclioN 1 1
EKKJIIT NT A ENKNA NTEKIKAG EBER D & Napds MGgid M b
EKKJI NT fnENK)JCGONMIRNELIN kK REK Nk fNh @1 T f IN
Blast Furnace Iron Making, Direct Reduction Iron M&Rg, BOF St
Steel Making, Vacuum Degassing of Steel, Continuous Steel Casting
i KKkNn1 T AQENKOKR] T KOBOS
6T N1 nlT kJ OOEDreci ReduERNE NIK Nk NE B K K i
o7 NNT 1 K K J IENGINGD EAIKIP ik NG 16 N i IRNEKE @ &
2L NI NKE NEENKEIoBRRNKT SNEI 661 Kk REL T

PREGSEOR KON h 6 K RE 1 (103)

&teel Rolling

| NGNT AEEAT EnlT O80Indn

' KAEENKE ENKIFEOTTT NEG6kTI NI NTj
T k1 gfENKOH NIGTr ij N J&SOE KO8 if N INE &IOK i h OOT |
EKNT I TENKKAROOENK|] k NT 3l Kk REEk ©Nél N
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Principles pf Metallurgical Design eh$teastiMpkiristeel, Theory
of Plastic Deformation, Heat Transfer in Rolling Process, Metallurgical As
Process, Advanced High Strength Steel Production
i KKA1T TAQENKOKA] T KOBO0S
1LNJ NEKNT B feshFEE K 1i h
2LNINKTFTNYTNj 1 kT NEKKJ&FEGT
I

>

~

[ K
ENKTanérTéirijeII06lRl ol

BLNI NENK] «k NT 81 kK RhBok ©Nél NJ 08 RE(

PRE68YOB| gn Ok NIONT RENK|j Kk NT 6 KLRBE kK ©N
&'heory and Practice of Stéel Making

NT nEéni EnlFT O80cIndn

NT ENKREOKNGOGI Kk REEKONOOE AR

ENKKnhOJEREORKk REK®BNT KEOT T O
Iron and Steel Making, Hot Rolling for Flat and Long Product of St

Rolling for Flat Product for Steel, Heat Treatment of Steel

i KKA1 TAQENKOoKAn] T KOBO0Ss

"‘:( Z
=

ILNI NEKGRRFTFT ENKghONT 6 K REOK NG T
2UNINEKGRITFT ENKKAhKOFT GehNeK i h 6]
BLNINKTO0gNRr 367 EeI NIJLAJI AT 1T QKI
Kiho] RT Ok Néel NJeSNo6|] RI Gl ENK] Kt
EANGNI NEnRONI ENKei T eéenJentrijNI Ok Néli

dn BIENIKNKG 1 N Ok N gNVatedats Badforthaindd BnotReBabilitys |
PREG7B0R A E1 NDRT gNIT ENKT KI L BT QL3 NJ o |
Ok Neil NJJ3r INNLJIT nl ENKE§OENI
(Fundamental of Risk Based Inspection and Fitness for service)
| Ng NT ﬁEéﬁT Enl T OSOoejr]jh

= s n N

[KNéjNTéiNJLNJNKlEIENKEgGENIOeIH
RisRased Inspection, Risk Determination, Identifying Deterioratiol
and Failure Modes, Fitness for Service
j KKA1 TAQENKOKA] T KOBO0Ss
1.L NI NKiE NEENKIiohde KNNTI gléefl NI oL Ar ]
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0T I J6] Eel NIJLARENKND
el NILNINKbeEPENKEJOENT &1 E
PRE67602 NJ 6 INNL J El ENKE§OENIL(IEN] n
(Fitness for Service ApplicatiominFabaresio
| NG NT AEEAT EnlT 0O80cIndn
| NTAENK] KN6JNT il NILNJINKT El ENK:
N EBANK-LTO GB N Kijj B KERIKBETNSINN & dNEjadt 6 h K&
Fitness for Service Engineering Assessssestsiete@ereral
Metal Loss, Assessment of Local Metal Loss, Assessment of Pitting Corrc
Hydrogen Blister and Hydrogen Damage
i KkNni1 T AQENKOKR] T KOBOS
LNJ NKRNAFAENK] KN6JNT éi NILNINKT E
61 Nr I EOENEKBN KIj] rf BT TN | E& NE cek 6 h
PRE6760BNJ 6 INNLJ E ENKE§OENTILIEABNI KA T
(Fitness for Sehypkcation in GrikekFlgws
| NGNT AEenT Enl 1 080®Indn
'k NEENKE&IFEEKLNLT KAQENKOIIENIA EOO
el NIJLNINKT El ENKEjJOENIT OO0O0T ni ] nNEE
Principle of Fracture Mechanics, Application of Fractofe Mechanic
Fithes®ervice, Example doFmesse for dkacklaw
i KKA1 TAQENKOKAn] T KOBO0S
1LNJNNmeENKe|EEﬁmmmsmmﬁmgéwﬁ
ENKEjJOENI lohd® Kni gNRT ENT T ArJn
2uNijﬁjNTéiijmimmmEEENmEgeE
PREG67604 NJ O INNL J E ENKEHOENILEABNTI KAT |
(Fitness for Service of High Temperature Components
| NG NT AEEAT Enl T 0O80eIndn
iNTﬁENK[KNéjNTéINJLNJNK|$IENW
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Fitness for Service Assessment Procedure, Assessment of Comp
in The Creep Range, Mat&raldpadaddysis, Assessment of Fire Damage, Me
Investigation and Evaluation of Mechanical Properties in Fire Damage Ass

i KKA1T TAQENKOKA] T KOBO0S

1.LNI NKE NEENK] KNOJNT el NILNJINKT

FnpHIjGOINL@BESKNEKHRIENKOG ENR celd e
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(Special Topics 1)

| Ng NToaJEmdd Enl T

LnE| Nl fik @6F E0&f Ok NE S NXnAr BEoK] NS TkI D
& El NgN&ENT SNENKESNIThenRT INTNJIT A

Teach the advanced topics of current research interests in physice

i KKkA1 TAQENKoKAn] T KO©s

LNINKKNGhRI I nl @&led & Nilrd eghNLIT NHE]T NiG
PREQOOR A | &61 1 NoL| O 1(1-:03

(Special Topics II)

iNgNEmEm% Enl I

LnE| NTAFr&erF EIdfy Ok NESNKAES ] RIT 1
Gnr EKN] kKNOIFAj hé&l EIl NgNeNT SNENKESNT

Teach the updated and interestnagntdaatarimg community related tc
process metallurgy.

i Kkni1 T AQENKOKRB] T KO6es
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i kel B
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&Kesearch Methoylology
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Definition and Types of the Research. Research and Problem &
define the problem. How to formulate the hypothesis. Some techniques for
l.e. Significant testing, Design of ExperiBibimgf@gty) $&acthand
BbliograpGiatiaiReseanthics. Research Publication.

i Kknit T AQENKOKRB] T KO6es
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Introduction to academic and professional information sources
grouping, searching by keywords, online searching, reference grouping,

rderence management techniques.

i KkKA1 TAQENKOKAn] T KO©s
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Rogressepentations and discussion by graduate students anc

outside speaker on Thesis research and Current problems in Metallurgical
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1
LLNJNKléeIeIeNeelJOKlﬁréEﬁ[ji
2.LNINKT I NoeKNNTI geel JOklT far 8EnRTr
B.LNINKTLAEGEKNNI geel JOklI nr 6ET
A LNINKTOKNH]OOBKNPEEBNEDORNENE &
5L NINKT LKnp] Ol N6 e KNNT qOLhES é KN
aéxnrEEgeeanmawﬁmwﬁmMmmmmmﬁgb
JAEKK] NT KKHEI | NgNgn
7Z.LNINKTLRr FLNKENT | Né& 'TéKNTSNt
T NNEOFf Oeh ©
8. LNINKT OLREIFTFEGnNYr EijNI NENKJ ] RI
PREB®L | NT J NT N1 T 71 q /] 0Ol T nij
&hesis)
| NGNT AEEAT Enl T O080@Indn
T AELITHEISNT NTJ NT Ni T71qeéNT e EkKET
L NENONLEBRNNKEK®el NIhOOk &l EF NENKJ QT Ar
ENKoeéenj T I NTJNITNiTTqQOkNLFTT NTJ NI NI

Each Studentedgiretb undertake an individual research and
development in the fidietadiurgiEalgineering under supervision of advisor
teaching staffs. The essence of the thesis maybe either the fundamental t
or dev@iment.
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PR49IENKL NE|I N6 KEENI I NL 1T Tnlj
(Production Engineering Project Study)

PR49:6 e KEENT hONT I NLI EKF 3T T nij
(Production Engineering Project)
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ISE7911 NT § NT Ni1 T 1 q 721 1 n
(Dissertation)

ISE7921 NT 7 NI N1 T 1 Q] 48T T n
(Dissertation)

ISE791 NT§ NT Ni T 1 Q 481 1 n
(Dissertation)

ISE79¢1 NT§ NT N1 T 7 q 36! T n
(Dissertation)

PR6616 kI NI NTJ NOkNEKNY I T 3171 n
(Nonferrous Metallurgy)

PR69:1 NT | NI N1 TTQ 121 T n
(Thesis)
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(Independent Study)
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PR69I1 NTjJ NI N1 T 71 Q] 121 T n
(Thesis)
PR6EENKe Ol éil NI NL KN 6 T n
(Independent Study)
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PRE6970L NT § NT N1 T 1 12 T ni ] EN
(Dissertation)
PRE9501 L A IJ T N 1 T nij ENT
(Seminar
PRE9501 L n 2J T N 1 T nij ENT
(Seminjr
PRE9801 6 e KEENT | N&nj I nT LNI BIKIKWI J ENT
(Industiikdsearch Project)
PREG9IOK NG T nj 7 I NT RENKI Neanpl T nij ENT
&esearch Methodology)
gnme7NBGgKN'ONT NT J NOk NEKNYT I T ENKj K NT &

(Nonferrous Metallurgy and Its Processing)

PREG66708 k I Ni NT J Né&I EI Ok OJ Nalingidjj &
&luminum Alloys

PREGB7 ENKO kDI EE§ OENIT I Nk OIdINior injj ENT
(Alumin@xoys Selection)

PRE6B7 EKNYT [ T ENKj Kk NT I Nk OJ Wroll mijjJg N1
(Aluminum Production)

PREG67 6 k NI NTjJ N&8FET I EOh ERILIINIKNENT
Copp@iloysletallurgy

PREG67 ENKO Kk DI EEJOENIT T I EORIEj nid]
(Copper Base Alloy Selection)
PRE667 EKNT | T ENKj k NTT FEOR BTN JKEINT

(Copper Base Aitmsction)
PREGB7 6k NEknnJOJET ndGnj dnitniGraNT
Magnesium and Zinc Alloys)



J é KMUOT1140
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(Die Casting Design)
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International Journal

1.

Panthglin,BBontei® Kajornchajyhland immaneevich{2020)Th&V
Effects of Zr Addition on the Microstructure and Mechad8i&@l Propert
Compositttgernational Journal of Megpaltasting

. Chankitmun&EgkiDGand.immaneeviE{2020Btructure modification

upon ultrasonic processing of an AA4032 piston alloy: comparison of
and direxttill castiigetallurgical and Materials TAavisadtNdds pp.
81829

. Chankitmun @ iskibGand.immaneevi€ip020)Constitutive Behavior

of an AA4032 Piston Alloy with Cu and Er Adktopsraipon Higl
Compressive Defovivitatiurgical and Materials Trangaldgibns A
Nol, pp. 4631.

. Sirichaivetkul, R., Wongingruksakul, C., Limmaneearchitr, C.,

KajornchaiyakRQ1@Whsitu study of microstructural evolution during thi
treatment of 6063 alumniaiials Lel@i250, pp-4&2

. Chankitmunkong, S., Eskidl.ifdr@aneevichitr, C.\WWHBd®tructure

evolution in &i plston alloy under ultrasonic melQi*oCessamgnce
Series: Materials Science and/&lbginetip012060.

. Chankitmunkong, S., Eskin, D.G.,aRdlakimagevidhitr, (2019)

Wiicrostructure and elevated temperature mechanicatpilbpasies of a
AA4032 alloy with copper and eridouaddlitdddloys and Compounds
pp. 8& 4.
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7. Suwanpreecha, C., Toinin, J.P., Michi,PR.AunBaddein@.,
Limmaneevichitr, O&268ag)hening mechanidis ailéys containing Al
3 Ni microfibers and Al 3 Sc nahdatadipateerlid 64, pp.-336.

8. Chankitmunkong, S., Bskirmh@neevichidQ I} fect of cu addition
on the microstructure, mechanical and thermal propgradeydf a pistc
Minerals, Metals and MatepplsA8&tes

9. Suwanpreecha, C., Pandee, P., PatakhamnantLinDomaeelyichid,, C.
(2019 ffects of zr additions on structure and microhardness- evolution
6Ni alMlyight Metgls. 3337.

10Chokemorh, P., Paamidkenmaneevichitr, C RBIBE)scandium additions
in primary silicon refinement of hyig@®iuadidiistainational Journal of
Cast Metals ReS&HdBAND, pp. 2B88.

11Chanyathunyaroj, K., Patakhandlimri{ane8vjchitr, C N[B@h&hical
properties of sqoaszi&I$D.3Mg alloys witlh@iied+fadh int@etallic
compound®are Metdld37No9, pp. 7BYY7.

12Puparattanapong, K., Pandee, Rnd@vomairecyichitr, C.FIpkki8)
and Hot Cracking Susceptibility of A356 AllofySFraitis ssxti gyl ot
Indian Institoft MetafeV1No7, pp. 15&33.

13Pandee, P., Gourlay, C.M., Belyakov, S.A., Ratdikhmanangedemty, G.,
C. (20MRISi2Sc2 intermetallic forrTaoBMigsal alloys and their effects
on asast propeikmsirnalAifoys and CompW3oitrd, pp. F15E0.

14Suwanpreecha, C., Pandee, P.,apdtakinaamebvichitr, C\W2018)
generation of eutdtitcasting alloys for elevated tempéidateziakyvices
Science and Engin¥elittfn. 464.

15Seensattayawong, P., RabEemBneevichitr, CWapERsion creep
properties of hypoeuiscttiodt with scandiunvddalidoats Today:
ProceediNgd5 No3, pp. 9484316.

16Pandee, P., Patakhathjrimaneevichitr, CWREDE}ructural evolution
and mechanical properi&s.8M4l alloys with erbiunwaogdihahef
Alloys and Compaoiv@s8, pp.-853.

17Tantiwaitayaphan, T., Pandeenfaneevichitr, C\WRicgtion of
eutectic Si in hypoeu®ictdiofb with erbiumvagdden Engineering
Material&l718, pp.-139.
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18Chanyathunyaroj, K., Patakham, dud Lkooarievichitr, C. (2017)
Wiicrostructural evolutigichfiiemmigtalbmpounds in scandium modifie
A7 S0.3Mg alodsurnal of Alloys and Coxgi69adpp. -865.

International Conference

1.SeensattayawoPanée@Rd Limmaneevi@ibA# ffect of Scandium on
ImpressiGneep PropeofiétypoeutecieSiAlloyg The 10th Thailand
International Metallurgy C&NAEAIEeE IMarc201, Bangkok, Thailand
ppd 222 2 4,

2.Phuphaa, Bdontein a8d Limmaneevi@oidlhfluenceQufoling Rates
and A&} Partictéontents on Hardness of A356 Aluminyfh€dstisty Alloy
Materials Research Society of Thailand InternaBagaitaDaenference
3Novem@&1@hiang Mai, Thpjiafd
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(Dissertation)
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PR6616KI NI NTj NOKkNEKNY I TE3ITnifE
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(Casting Design)
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(Materials Testing and Characterization)
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(Thesis)
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(Independent Study)
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(Thesis)

PRG6CENKeée®OSl él ©NI NL KN 61T nljEI
(Independent Study)
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(Dissertation)
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PREGB2 ENKI F EOT T Ok NéSNIT | HEKINTI|JtBNT
(Feeding Design and Qalculation
gnw8SNGg\NAd EKKIEBNKIknl 6kl NéeART L OE
(Advanced Foundry Engineering)
PRE 68508 Bl in WERT | | 8 6 EEA LIGEQOL] ENT
Ok NI NT A ENKOE © =8
(GaRelated Defects and The)r Remedies
PRE68502 n hT Ei Knl ET Ar 6Enrj (L éa1
EnT ENKOEGRET nl Ok NOT I 1T NE
&olidification Relate@Be:fEetsr Remedies
PREGBS0OE NK& SNk F EEKNY | T ENKUKIn 16]kE
(Metal Casting Simulation)
3 O KENT BINIFNENK] ©F 1T kAEO
3lenH#i n hNOk NLNé NI NgNT KEEAT LNENI N
32 KENT I B NENK] ©FT T KAEO
International Journal
1. Puparattanapp®gndegBBonteig@Bd Limmaneeviéilr, #ulity ,
and Hot Cracking Susotptisilpys with Sc Additians India®Inst
Mesval70 Ne(pA 888593
2. Panthglin BBontein,kK&jornchaiyg@ndimmaneevich{@)2ZDFhe
Effectsf ZrAdditiantheMicrostrucanéViechaniPabpertiefA336iC
Composi@sternatiojoalrnafmetalcastiyg 113.
International Conference
1. Phupha, Bbonteipasd Limmaneevid@itd @hfluence of Cooling Rates
and A} Particle Contents on Hardness of A356 AlumyimheriGasting All
Materials Research Society of Thailand Interna@ibbatoBGeéBference
Novem281@hiang Mai, Thpjaad
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| | Qeé., 4_OrngMeéhaniEabineériigchnical University of Munich,

Germany
O D O Qé.,/L0OipihgMéhanical Enginéecimgical University of Hannover,
Germany
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(Metallurgy Laboratory)
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(Foundry Engineering)
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(Dissertation)
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(Dissertation)
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(Dissertation)
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(Dissertation)
PR652) KNEGENKHENKT nNj 61 37T
(Transport Phenomena in Process Metall
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PR67:l nLhnLSNIKAT ENKEgOE 37T
(Materials for Elevated Temperature and Cry
PR68:I NTjJ NLNLT KOk Ni NLi E 3T
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PR6921 NI § NI N1 T 1 Q 12T
(Thesis)
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(Independent Study)
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(Thesis)
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(Independent Study)
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(Transport Phenomena in Process Metallurgy)

PRE 6020E NKcel k 8 E& | E cel « A T nij ENT
Fluid Flpw

PREGP20E NKT nONG 61 T J1 K 1 T nij ENT
(Mass Trapsfer

PREGB20E NKT nNJ@OT él NIKOI T 1 T ni j ENT

Heat Transfer

gnBIBNGANNCGh n L SNI KAT ENKE§OENT T ar | n
(Materials for Elevated Temperature and Cryogenic Service

PRE6730L k BEBNK n L SNI KAT ENKIEG @B N IEINA
(PrincigéMaterials for Elevated Temperature)

PREG730EKHA L NE| N&F E6 kI NOQ S MTTKmITjEENNT
(Case Studies in Metal for Elevated Temperature)

PREG6730BKNT [ T ENKj Kk NT h ©i ] EWNKIOPIREH Ml
(Directional Solidification Processing)

PRE67304nLhnl T él NIJKOIFT O 1 T nij ENT
&eat Resisting Material

PREG3 | nlhnl SNTlaaeKi6E NKENS BN i injr B Nl
MaterialsG@oyogenic Service

gn®IANgGAINA AL hn Ok Nél NJB6&8ONEAT ceh ©
(Biomaterials and Biocompatibility)

PREGY4 gnl ENKh§ReNEJOENIT O1I' T ni J ENT
&Biomedical Materials and Applications

gn®m32Ng\NGg NLNLT KOk NI NLT EKKJ 1 NDRI

(Surface SciencEragideering)

PRE6820L A1 I ] n NEENKE§OENT | RILT fEIKjKEINT
(Applications of Surface Engineering

PRE68208T é 61 6 k] NENK3ék DI T AINInl j ENT
(Coating Technology)

PRE6820BT é1 Neé ENKI N6 é&KNNT QLN mplejk BN T
Coati@haracterization)

3600 TnjklnreheKaT JFET T JIN] G 6KAT | Nh §
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International Journal

1. KhaimaneeCRoungtho@ndP Uthaisang$aR1 W ffects Ilsbthermal
aging on Microstructure Evolution, Hardness and Wear PWperties of
Journal of Materials Engineering any/ 62&fia@pe&®68 O O O

2. Choungthong, P., Wilaj@attwagngwarodomnukun MAWeravad of
Recast Layer inAldaerd Titanium Alloy Surface by Electrochemical N
N p m RrocedipWwranDfattolingpp3 B@ 7 ,

International Conference

| QCha@chutipongamgwarodomn@mech ChoungthdB1BE ffect of
Surface Roughnesson the Bsittesichiafc8liainless SteeMburface
International Conference on Innovation, Smatidh&CieViAA ell
November 2018, Suan Sunandha Rajabhat Ui3i@@&8gy, Bangkok, pp

Nationé]onference
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Internatiodalurnal

1.Janyanurak, Bernarg@amd Beyerg@0J9Wncertainty Quantification of
Nonlin€Bistribu@drameterSystems Using Generalized Walpnomial C
AutomatisierungsiegbiikNe QpR2 §803

Internanal®nference

1.Krasaeseing N., KamonsuigdengdSs p _ i OA, 0&0. 0. ' ,
wheeled mobile robot with Active Caster by asymmetric load for Applic
P m’ Rracekdings of the SICE Annu@l C@ieaagdelai, Thailand, pp.
4% 3 4,

National Journal
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(Thesis)
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(Dissertation)
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(Dissertation)
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(Dissertation)
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(Advanced Welding Engineering)
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