Page 1 of 17

f % % a v a \
nangasusvgnuindin
F1UNUIAINTIUTER)
nangnsuTuUTe w.A. 2564

\_ J
Yoviangns

Awve - nangnsusYIRuUnidin a1udynininssuian

NNYIDINGY Doctor of Philosophy Program in Materials Engineering

YaUTeyayIkazaIvIIuN

4 wdqein (ldiuminena)

Toud - USvayquldudin (Grmnssuiae)
Doctor of Philosophy (Materials Engineering)

Fode - Us.9. AMNssuTan)
Ph.D. (Materials Engineering)

nangns
wuu 1.1 3uauniienng aasavidngashitasnd 48 wilefin
Taseadamangns
n.3vnen  Lidewndn
- faun

a a 4 Y 1
9. Wmentinus lddeundn

3787391
f. AvLen Tsidaanin
- FUUN
01213697  &uuun
(Seminar)

a a [ 4 R4 1
U. INYTUNUD 13~I‘L!8E1ﬂ’3’1
01213699 ANYIUNUS

(Thesis)

4 viheda (dunidleien)

48 iqenn

4 viuaene (ldduniqenn)
4 wihede (ldfuniieina)
1,1,1,1

48 iqena
1-48



Uy 1.2
Taseaiaangns
n. dvwen  lidewndn
- duuun
- A UDNTIAY

9. Ingrinwus ludasndn

318391
n. Aynen  ludesndn
- FUUN
01213697  &uuun
(Seminar)
- A UDNTIAY

01213691

528UV duganaImnTIuTan

Page 2 of 17

JuIUnEnTI Aaaavdngaslitesndt 72 wmilefin

9 wiaein (ludduninena)
6 ena (Lidunilein)
3 wena (idunidiein)

72 wUeAn

9 wiaenn (ludduninena)
6 ena (idunilein)
1,1,1,1,1,1

3 ena (idundlein)
3(2-3-6)

(Advanced Research Methods in Materials Engineering)

9. mendinus lddesndn 72 wihein
01213699  Anwdnus 1-72
(Thesis)
Wuu 2.1 uunEinTIN naeaangaslitesndn 48 wiaefn
Tasairaeangns

n. v en laitiosnan 12 wiena
- FUUN 4 NBne
- A enUiAy 3 une
-Jgueniden  ldesnin 5 wefe

9. MNPANUS Tideandn 36 wiawha

318391

n. 3en laileeni 12 e
- FUUN 4 KU8Ae

01213697  &uuun 1,1,1,1

(Seminar)



Page 3 of 17

- Y aNUVIAY 3 daene

01213691  s2108UTTIVeTuguimnssuian 3(2-3-6)

(Advanced Research Methods in Materials Engineering)

- Jyneniden laitfasndn 5 wiaenn
01213611  MSANWIANBALIANIEYDIIARTUGS 3(3-0-6)

(Advanced Materials Characterization)

01213621  laungneradislny 3(3-0-6)
(Modern Metallurgy)

01213631  wAneanitugevesian 3(3-0-6)
(Advanced Crystallography of Materials)

01213641 nsINapTINIAUIMlUNIZUIY 3(3-0-6)
mMsuUs§UTan

(Computational Simulation in Materials Processing)
01213696 L%iaﬂLQW'lzﬂ/l’]ﬁﬂ’Jﬂﬁm’?aﬂ 1-3
(Selected Topic in Materials Engineering)
01213698 Ugymiiie 1-3
(Special Problems)

a a -4 Y 1 1 a
9. netnus lddesndn 36 nuEN/

01213699 ANYIUNUS 1-36
(Thesis)

WuU 2.2 FuIUNIeRnIIN nasanangaslidasndn 72 niienn

Taseaframidngns
n. v en litewndn 24 wiaefin
- FUNU 6 MR
- A UDNTIAY 10 wiawfn
-Avenden  lidesnin 8 AN

a a 4 R J 1 a
U. NYIUNUS laitiosnan 48 nu8nn



Page 4 of 17

31831
n. Ayan Lidesndn 24 wudeda
- duun 6 e
01213697  &uuwn 1,1,1,1,1,1
(Seminar)
- v aNUIAY 10 wu2wnA
01213513 QUNNAAARS LA IAUNAAARSUDI TEN 4(4-0-8)
(Thermodynamics and Kinetics of Materials)
01213514  mMsANwIaNwzRNIzYesianiumuidy 3(3-0-6)
(Materials Characterization in Research)
01213691 izLﬁauiﬁiﬁasﬁu’uqqmﬁmmiﬁaq 3(2-3-6)

(Advanced Research Methods in Materials Engineering)

- Ayeniaon  huldagndn 8 MUl8nA

Trignaanssuseivluauidsiaanusivneseau 600 3nuulitesni

5 9117878 WaraIUISaENBeWIT I UA1UNITINTSHAF1UIITN85EAU 500 1@ Luiiu 3 wuleds nsieden

aelui

01213524 nMIATIEEAMIITRIINNTARNIRULAZNTUBIAUY 3(3-0-6)
(Corrosion Failure Analysis and Prevention)

01213532 Yandinlnswninduas 3(3-0-6)
(Advanced Electroceramic Materials)

01213533  HANAARIUDIIAN 3(3-0-6)
(Crystallography of Materials)

01213530 YagdwSumsuszgnaiigamaiiae 3(3-0-6)
(Materials for High Temperature Applications)

01213552  AfNIINIZAUUILY 3(3-0-6)
(Nanoengineering)

01213596  (3euamizynaImnssuian 1-3
(Selected Topics in Materials Engineering)

01213598 Ugymiivay 1-3
(Special Problems)



Page 5 of 17

(%
Y

01213611 NsANIANYEANEYRIanTugs 3(3-0-6)
(Advanced Materials Characterization)

01213621  langingradelng 3(3-0-6)
(Modern Metallurgy)

01213631  wAnmanitugevesian 3(3-0-6)
(Advanced Crystallography of Materials)

[y

01213641 nsdaeagansAwInlunszuIunswlssuTan 3(3-0-6)
(Computational Simulation in Materials Processing)

01213696 L%a\‘il,awwvnﬁmmm’iaﬁ] 1-3
(Selected Topic in Materials Engineering)

01213698 Ugyyiiveig 1-3

(Special Problems)

[
A

dmiugliiinugu enadmualiseusedviady Inglidumiiein (GA) v3e
Amualisswiuduuenmieainituundirsianszyluseiviendenduseivaly

wangns (GO)

9. Ingrinwus ludesnidn 48 28
01213699 Angdnus 1-48
(Thesis)



Page 6 of 17

ADEINUNITANYA
nangns wuu 1.1
Ui 1 anAnsfnenil 1 Swoumioein (¥3.U5588-vU.UJUANT-vu.Anwrdtenuies)
01213697  duwwn 1 (Lituneiin
01213699  Aneninus 9
394 9

Ui 1 aansfne 2 fwsumiieiin (su.ussere-saUfiinis-suAnedeauies)

01213697 Fuuun 1 (lalfumiieia)
01213699 Ingdnus 9
591 9

o = =] o 1 a a wva =2 14
Un 2 aAn1sAnEIN 1 UIUNUWAA (FU.UITYIE-BU.UHUANIT-VU.ANEINIWAULDY)

01213697 U 1 (lalfumiieia)
01213699 NN 9
371 9

Ui 2 mansfnen 2 Swsumiieiin (su.ussene-saUfianns-suAnedeauies)

01213697  &uwun 1 (lifumefin)
01213699  Anenilwus 9
EIEY 9
Uit 3 anAnsfnenil 1 Swoumiosin (¥3.U5588-v.UJUANT-vu.Anwrdtenules)
01213699 Aveniinug 9
3734 9

Ui 3 aansfne 2 dwsumiieiin (su.ussere-saUfianis-suAnedeauies)
01213699 Inenilwus 3

37U 3



Page 7 of 17

NaNgAs Wuu 1.2

o = =] o 1 a a wva =2 14
Un 1 aAn1sAnEIN 1 UIUNUWAA (FU.UITHIE-BU.UHUANIT-VU.ANEINIWAULDY)

01213691  safeuiidetugamaiemnesuian 3(2-3-6) (ladffumiaefin)
01213697 & 1 (lidumieiin)
01213699 Anenilwus 9

59 9

o = =] o il a a wva =2 14
UN 1 A1ANNSANWIN 2 3uiuniiein (Y0.UTT818-30.UJUANT-vU.AnwinenuLag)

01213697 Fuuun 1 (lalfumiieia)
01213699 Ingdnus 9
594 9

o = =] o 1 a a wva =2 14
Un 2 aAn1sAnEIN 1 UIUNUWAA (FU.UITYIE-BU.UHUANIT-VU.ANEINIWAULDY)

01213697 3110 1 (lalfumiienia)
01213699 ANYIANUS 9
394U 2

Ui 2 mansfnen 2 Swsumiieiin (su.ussere-saUfianis-suAnedeauies)

01213697 N 1 (laldumiienia)
01213699 Inednus 9
334U 9

oy = a o 1 a a wva =2 4
Un 3 aansAnyn 1 NN (VU.UTTE18-YU.UHUANT-TU.ANYINIUAULDY)

01213697 Fuuun 1 (lalfumiaeia)
01213699 Inednus 9
594 9

U9 3 aansfne 2 Fwsumiieiin (vu.ussere-vuUfinis-vu.Anedieauies)
01213697  duuun 1 (lidumieiin)

01213699 AINYIANUS

NO

37U

[N



U9 4 nAnsAneN 1

01213699 Inednus

N 4 n1AnNsANEIN 2

01213699 ANYIANUS

U9 5 nAnsAnEN 1

01213699 Inednus

U9 5 n1ANSANYIN 2

01213699 Inednus

Page 8 of 17

UIUNUIBAN (VU8B UJURN -V Anwdenuad)

EIEY

6
6

UIUNUIBAN (VU8B UJURNT- T AnwIdIenuad)

374

(o))

UIUNYIBAN (Vu.UTTEIE-YUURNT- v Anwdleauaq)

374

(SN

MUIUNUIBAN (VU8B UJURNT- v ANEIdIenuLa4)

EIEY

3
3



NANgAS WU 2.1

U 1 7AnsAnEN 1

Page 9 of 17

UIUNUIBAN (VU8B UJURN -V ANEIdIenuLa4)

01213691  ssfeuiidetugamaiemnesuian 3(2-3-6)
01213697  dunu) 1
v nenien 3(--)
59 7

N 1 71AnNsANEIN 2

01213697 GHELT!
01213699 Ingdnus
A nBNLasn

I 2 aansinendl 1
01213697
01213699

GHELT!

Ingdnus

I 2 aansinen 2
01213697
01213699

GHELT!

ANYIUNUS

U9 3 nMAnNsAnEN 1

01213699 Inendnus

U9 3 n1ANSANEIN 2

01213699 Inednus

UIUNUIBAN (VU8B UJURN -V ANEIdIenuLa4)

[Ne) Ii N
1
1

EIEY

IUIUNYIBAN (VU8B UJURN -V ANEIdIenuLa4)

1

NO

3734 10

IUIUNUIBAN (VU8B UJURN -V ANEIdIenuLa4)

1

[Ne)

37U

5

IUUNUEAN (VH.UTTBIE-YLUURNT- v AnwdlenuLeq)
6

3734

()

UIUNYIBAN (VU8B UJURN -V ANwIdIenuLe4)
6

EIE 6



Page 10 of 17

NANgAT WUU 2.2

Ui 1 anAnsfnenil 1 Swoumiosia (¥3.U5588-vU.UJUANT-vu.Anwrdtenules)
01213513 QUVNAFANSUALIAUNAFNANTUDITEN 4(4-0-8)
01213691 53uﬁaui%%ﬁa%uqamwaiﬁaﬂﬁiuié@ 3(2-3-6)
01213697 & 1
eNLEeN 3(--
594 11( - -

o = =] o 1 a a wva =2 14
Un 1 aAn1sANEIN 2 UIUNUWAA (FU.UITYIE-BU.UHUANIT-VU.ANEINIWAULDY)

01213514 NSANYIANYAULLANIZVDIIAR IUNUITY 3(3-0-6)
01213697 GHEOIY 1
PLRIGHIERN 3(- -
374 7(- -

o = =] o 1 a a wva =2 14
Un 2 aAn1sAnEIN 1 UIUNUWAA (FU.UITYIE-BU.UHUANIT-VU.ANEINIWAULDY)

01213697 AU 1

01213699 ANYIUNUS 6
A neNLasn 2(- -
394U 9(--)

U9 2 pamsfinea 2 Shwaumidefin (vu.ussene-vudfdants-va.Anedaenuies)
01213697  &wuun 1

01213699 ANYIUNUS

I~ o

374



I 3 aansinendl 1
01213697 duUN

01213699 ANYIANUS

I 3 nansAnend 2
01213697 GHELT!
01213699 Ineinus

U9 4 nAnsAnEN 1

01213699 AINYIANUS

I 4 aansineni 2
01213699 Inendnus

I 5 Aansinendl 1
01213699 INeINUS

U9 5 n1ANSANEIN 2

01213699 ANYIANUS

Page 11 of 17

UIUNUIBAN (VU8B UJURN -V ANwIdIeALLa4)

1

loN

373U

I~

MUIUNYIBAN (BU.UTTBIE-YUUURNT- v Anwdleaueq)

1

o

EIEY

I~

UIUNUIBAN (VU8B UJURN -V ANwIdIenuLa4)
6
374 6

UIUNYIBAN (BU.UTIBIE-YUURNT- v Anwdleauaq)

3734

(o))

UIUNUIBAN (VU8B UJURN -V ANEIdIeALLe4)
6
574 6

IUIUNUIBAN (VU8B UJURN -V ANEIdI8AULD4)

37U

()



Page 12 of 17

ANB5UIYSIEIYN

- Aesuesednilildsiave mdngns
01213513  QUUWAAIEATLAZAAUNAANENITVDITEN 4(4-0-8)
(Thermodynamics and Kinetics of Materials)
Qmwwamam%ﬁmﬁmLLazL%aaaa ANTULAUAALATULNUN NG NEANTTUVBIN LA A TAZAY
UfATenadl wdsnuas saunamanilisszdny saunamanivesszuunisgaund UfAzendilidulels
wasda WwAlANTIATILINIeANTaU NsiaNdn Usingnisalanelouuedian
Classical and statistical thermodynamics. Equilibrium state and phase diagrams.
Behavior of gases and solutions. Chemical reaction. Free energy. Empirical kinetics. Kinetics of ideal

systems. Non- isothermal reactions. Thermal analysis techniques. Crystallization.  Transport

phenomena of materials.
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(Materials Characterization in Research)
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Principle of x-ray diffractometry. Applications of x-ray diffractometry in researches. Hands-
on practice in x-ray diffractometer operation. Principle of scanning electron microscope. Applications
of scanning electron microscope in researches. Qualitative and quantitative chemical analysis by
energy dispersive spectroscopy. Hands- on practice in scanning electron microscope operation.
Principle of transmission electron microscope. Sample preparation for transmission electron
microscope. Principle of electron diffractometry. Structural analysis of materials by electron

diffractometry.
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Principles of corrosion. Forms and mechanisms of corrosion. Corrosion prevention by

cathodic protection and coatings. Materials selection and design.  Corrosion testing methods.

Corrosion failure analysis.
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Physical and chemical principles of ceramic superconductors, ceramic conductors,
dielectric ceramics, as well as other modern functional ceramics, which include a coverage of
piezoelectric, pyroelectrics ferroelectrics, and mutiferroic materials. Synthesis, forming processes, and
characterization of electroceramic materials.  Relationship among structure, processing,

microstructure and electrical properties of ceramics. Applications of electroceramic materials.
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(Crystallography of Materials)
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Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures.
Relationships between crystal structures and mechanical, electrical, optical, and magnetic properties

of materials.
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Selections of materials for high temperature applications. Mechanical and physical
behaviors of refractory metal and alloys. Ceramics and ceramic matrix composites in refractory

technology. Thermal barrier coatings in space vehicles and satellites.
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(Nanoengineering)
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Definition, history and advances in nano-scale science and engineering. Characterization
techniques and properties of nano-scale materials. Production processes, applications and examples

of nano-scale devices, emphasizing the relationship between structures, properties and applications.
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(Selected Topics in Materials Engineering)
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Selected topics in materials engineering at the master’s degree level. Topics are subject

to change each semester.
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Study and research in materials engineering at the master’s degree level and compile

into a written report.
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Principles of x-ray diffraction, x-ray spectrometry, scanning electron microscopy,
transmission electron microscopy, atomic force microscopy, dilatometer, differential scanning
calorimetry, thermogravimetric analysis, differential thermal analysis, differential mechanical analysis

and synchrotron-based techniques. Application of material characterization in industrial innovations.
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(Modern Metallurgy)
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Roles of metals in modern world. Metallurgy for energy saving and environmental
friendly. Phase transformation. Imperfection and properties in metals. Nanocrystalline and
amorphous metals.Intermetallics. Superalloys and light-weight metals. Functional alloys. Advanced

manufacturing techniques of metals and alloys.
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(Advanced Crystallography of Materials)
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Types and symmetry of crystal structures. Diffraction. Structure factor. Reciprocal lattice.

Ewald sphere. Crystal orientation. Effect of crystal structure on material properties.
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Principle and applications of computer-aided-engineering technology in advanced
materials processing. Dimensional analysis and scaling. Transport phenomena in materials processing.

Finite difference method. Finite element method. Boundary element method.
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(Advanced Research Methods in Materials Engineering)
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Advanced research materials engineering and preparation of research proposal,

application of information technology and computer data processing and retrievals, data analysis,

article writing and presentation, group discussion. Paper preparation for presentation and publication.
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(Selected Topic in Materials Engineering)
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Selected topic in materials engineering at the doctoral degree level. Topics are subject

to change each semester.
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Presentation and discussion on interesting topics in materials engineering at the doctoral

degree level.
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Study and research in materials engineering at the doctoral degree level and compile

into a written report.
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(Thesis)
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Research at the doctoral degree level and compile into a thesis.
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