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w3 791 dunumainnssukasmalulagdan 1 1 (0-2-2)
Ml 791 Seminar in Materials Innovation and Technology 1
W3 792 dunwimeainnssusazsmalulagdan 2 1 (0-2-2)
Ml 792 Seminar in Materials Innovation and Technology 2

a =

AYLEN

U =

UNANWYIRBIANTYN

4 =

sl =2 o a 1 a
97197158NUINWYT NUIU 3 11 53U 9 AUENA

Swd

u1. 615
MI 615
1. 616
Ml 616
u1. 625
MI 625
W1, 626
Ml 626
U1, 635
MI 635

187991

mzmummﬁmmﬁﬂﬂﬁﬂqmwgﬁqq
High Temperature Steelmaking
Iamwam%aqmammw

Industrial Alloys

(%
o

Jaouwsiintugeuasn1sussend
Applied Advanced Ceramics
wsdndieledidnnindugs
Advanced Piezoelectric Ceramics
nsdanszinediueitugs

Advanced Polymer Synthesis

13

FNAenNannrandtuiiTeINe 1 Inus 1SR 1UANUIUYDUVD

IMUIUNULAA
(Usse18-UfUR-Anedienues)
3(33-0-9)
3(3-0-9)
3(3-0-9)

3(3-0-9)

3(33-0-9)



Uu1. 636
MI 636
U1, 637
MI 637
Uu7. 638
MI 638
U1, 645
Ml 645
Uu1. 646
Ml 646
W, 657
MI 657
Uu7. 658
MI 658
W, 715
MI 715
w1, 725
MI 725
w3, 735
MI 735
w3, 745
MI 745
3. 755
MI 755
W, 756
MI 756
. 757
MI 757

ngdnus
e

3. 804

MI 804

nMaedeuiuazdauUsiuianodues

Surface Coating and Modification of Polymers
welulaBwodestugs

Advanced Polymer Technology
a1sUsznoulreeshudunadines

Coordination Polymers

weluladametugs
Advanced Textile Technology
L%ﬂﬁﬂ%ﬁ@iﬁﬁniﬂauqmuazﬂﬁuﬁuqagnwéqma
Advanced Textile Evaluation and Quality Control
FanuTsusznouTautAvarnuane
Multifunctional Composites
FEINTTUTINNUAENTUTELNA
Bioengineering and Applications
Wtaiawnanalulagianlans

Special Topics in Metal Technology
Wdeiaynanalulagianysiin

Special Topics in Ceramic Materials
Wtefiawnnanalulag fannediues

Special Topics in Polymer Technology
shdefimnaneluladamadugs

Special Topics in Advanced Textiles
shdefimsynamaluladfagiugs

Special Topics in Advanced Materials Technology
WAnAaRStugs

Advanced Crystallography
nsUsvynaldSediendlugnainnssy

Industrial Applications of X-Ray Diffraction

187391
ANeINuS

Thesis
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3.1.4 WHUNISANYY (WU A LUU N 2)

7 1 aansinend 1
7. 600 %39 602
3. 601 MIIVYUAT WAL IANTTUTHR)
7. 691 521 d8uTeNTINY
w3 791 dunwmsuIanssuLazmalulagdag 1
2. 6XX %38 TXX I nden
57U
7 1 mansinend 2
7. 600 %38 602
2. 6XX 138 TXX AU URONAUNUIAIV
3. 6XX 38 TXX AV URDAAURUINIVY
W3. 792 Idunw MU IANssuLazmalulag Tae 2
574
7 2 amamsaneii 1
17. 804 INYENUS
574

UnAnEa@aUuln5Is199M819NUS (Proposal defense)

Ui

ui.

o/

un

2 AANSANYIN 2
804 ANYIANUS

34

AnwnaauiIngninus (Thesis defense)
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3.1.5 AN93UN8I183Y

3‘!1’1Lﬁ%&lﬁu§’m
WA 660 YUUNARIEATULAZIBUNAAIENTVDITEN 1 (1-0-3)
Ml 660 Thermodynamics and Kinetics of Materials

WUIAANANLAZNITUTENAQUUNAAIANTUAZIAUNAFIENS LUTAAAIANT NHUDY
gauvnarans unudsaunaingain n1sunsluveswds nguiaisazans saunadiansiadl
Usngmsaliiiuin

Main concepts and applications of thermodynamics and kinetics in materials
science. Laws of thermodynamics. Equilibrium phase diagrams. Diffusion in solids. Theory

of solutions. Chemical kinetics. Surface phenomena.

A1U9AY
2. 600 nszmumswﬁmi’aq%’uqa 3(3-0-9)
MI 600 Advanced Materials Processing

audAtugevesan Tiun Tave wniin wodlwes dwe warruludstagdssenou 7
fuasonsruruntstusy sUuvunstugUimusaudoauifvesiaquasnisussgndlday

[

walulagn1sPusuiantuas nstusdiaguilunaznisussgndldaunmngay s9uMnsanm

9 Y Y
i

ANUIUNUMUIBNULALTSENUUTENOUNNT

Advanced properties of materials (metals, ceramics, polymers, textiles,
composites) and their processing and applications. Selecting suitable processing
techniques for the desired properties and applications. Advanced materials processing.
Nanostructured materials, processing, properties and potential applications. Including

observational study with communities and entrepreneurs.

2. 601  NIFIVBUATWAIUIUIANTTUIER 1(1-0-3)
MI 601  Research and Development of Innovative Materials

a v 1

N150RNkUY M3ase wazn1susuuRuinnssuuasmaluladian lown lane ws

a wva

fin wedlwes dme uaznuluAdTandeszney YuausuuAnuazisufuRvesdfiuszay
ANESIUNITARAULIANTTN N1TUAIMIAILS wagninensfisndu sudauuimndunig
wiladaynn winlduauseinisiagndqueslsemalvnewasvadlan Ussloviuasnanssnuse
MINAUNATYFNILALHIAY

Design, fabrication and improvement on materials (metals, ceramics, polymers,

textiles, composites). Successful research methodology including learning, managing
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resources and finding solutions for the development of innovative materials. Trends in
novel materials both in Thailand and worldwide. Their benefits and impacts on

economic and social community.

ul. 602 msmé’m&m:qu:maﬁaq{?uga 3(3-0-9)
Ml 602 Advanced Materials Characterization
walansnsaaeuantise 9 vestan loiun lave wwsiin wedlues dwe uagsaw
WasTandeseney audindasainanaaiuagiidndfifoadesiuian msmsieaoulassaina
Tusgduunlu msdszgndldanumsmmageudnvaziamzvesiaglugaavnssuiifisitos
Advanced characterization on materials (metals, ceramics, polymers, textiles,

composites). Physical and chemical properties of materials. Nano-scale structure

characterization. Characterization of materials in industries.

2. 691 FzleulcN19IdY 1(1-0-3)
Ml 691 Research Methodology

MsiAdemeinuianemans loun Tave i wedlwes Awe uarsiuluisands
Usenau msduAudeyadniuniside nsiludeiauslasinis NM5INUKNUNTITY NS0y
31897398 MIUNAUDNUITY

Research methodology in materials (metals, ceramics, polymers, textiles,
composites). Topics include: reviewing of literature, writing a research proposal, planning

and conducting experiments, writing a manuscript, and giving a presentation.

Wl 791 Adunumsudanssuuazmalulagian 1 1(0-2-2)
Ml 791 Seminar in Materials Innovation and Technology 1
Funulusdefuraulaluavuinnssuuazimaluladfag audhvesfaguaznis
Fonlt nszuaunandn Tassadsluguiuusing q nasnsunisnseaevandAnifetes
Seminar in  materials innovation and technology, from fundamental
background on materials properties and selection, to materials processing, materials

structure and characterization.
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w1 792 Fdusumneuinnssudasinalulad g 2 1(0-2-2)
Ml 792 Seminar in Materials Innovation and Technology 2
Fununluhidefifeadesivineniinug Tneduanenuimasuiagmans anauta

nalaseadne audd nrsnsvaeuant® fauduniseonuuuludauinnssuietilugnis
UszgnAldauase

Seminar in  materials innovation and technology. Combining theoretical
knowledge in materials science, i.e. materials structure, properties, and characterization,

with innovative design for the development of new materials with real applications.

a =
AYLaan
w1 615  nsTUUNISHAAMANNEaUnnTg 3(3-0-9)
MI 615 High Temperature Steelmaking

wdaideniieatunszuiunisudnma nuasindnnaianingAudwdndusivatenis
Usngnisalsessiefaamglgedunsisenseninmnsveninan/neniu/Jannull n1sunsuay
Jaumans nszurunsUsuldman uideuazmaluladadelniiiiesdosiugnaimnssy
a & oA
NARLRANYIBNEU

Selected topics in iron and steelmaking involving the processing of raw
materials to their finished condition as precursors. High temperature interfacial
phenomena. Carbon/steel/slag/refractory interactions. diffusion and kinetics. Refining

process. Recent researches and technologies toward sustainable steelmaking industry.

2. 616  laNeNaNLTIQAANNTIN 3(3-0-9)
MI 616  Industrial Alloys

wanmsvasmsulawlalulansuarlaveineimenn  lassaiigana audd

a 1 =3 oA g =3 v v oA

nszuIuNIsHaRwazNsUSEEnAldlanenaunquranuaslavenaunguilalloman  Wdeidanns
lavenaulaaanssy Wi lavenauegiidouwaglavenauiiniia

Principle of phase transformation in metallurgy. Microstructure, properties and
process of ferrous and non-ferrous and applications. Metal alloys in industries such as

aluminium and nickel based alloys.
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u. 625 Fauwsnfintugeuaznisuszgnd 3(3-0-9)
Ml 625  Applied Advanced Ceramics

nannsuazanuiilaifsaiuiageinuasautfveassiin anuduiussening
laseaine n1sndn waglaseasnganiavesesiin miﬂ’wuwaﬁaqmwﬁﬂ%ugﬂ LU @310 Ne
onlwdt lwsindilllveenled wiinaenlnds uazmsUszynd

Principle of ceramic materials and properties. The correlation of structure and
processing on ceramic. Improvement of advanced ceramic such as oxide ceramic, non-

oxide ceramic, ceramic based composite and its applications.

w1 626  \niindisleBidnviantuge 3(3-0-9)
MI 626  Advanced Piezoelectric Ceramics

nguiifefuladidnvinuazifieledidnydn Msnnaaouautiladidnninuasiily
Twdidnsn Jadeiidemaneandiladidnvdnuazifieledidnninvesian waznisuseandldamd
Redos

Principle of dielectric and piezoelectric and its characterization. Effect of

dielectric and piezoelectric properties on materials and its applications.

U2, 635  msdaieTzinediueidugs 3(3-0-9)
MI 635 Advanced Polymer Synthesis
nsdansIzinediueftugs waevdnmsiiugruvesfitonaifiieatos naonauns
USuussaudivesnaduaimenszuiunsmanil@aidndluguuuusing 9 naeniun1snsivdaey
autPmalassaaiifeadeninnmsduasegi wavuuliilumsussgndldnuiietes
Advanced polymer synthesis and the fundamentals of chemical reactions
involved. Improvements of the polymer properties by physical and chemical

modification. Structural characterization of polymers and related applications.

2. 636  NIFARDURILALAALUITNURINDRLNDS 3(3-0-9)
MI 636 Surface Coating and Modification of Polymers
WBnsdeurkazaawUsuiivenediwesiietasiuianaindidulansaain
QI 4 A d‘ QI wva L3 = = =
duanaey vsaaunuantfidining ssadsenauvesdnazansindeukasmalulaglunig
Ao UYL UUALANLazLUUaTE Il waTlan1sAnLUIHURILUUAI9Y LaLn n1RaLYTNIg

ANYAIN N5AALUININAT N1seakUINIallaLadl n1stawataun wazn1snsIng
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Surface coating and modification techniques to improve materials for protection

in demanding contact conditions or aggressive environments, or for enhanced functional

performance. Compositions of paints and coatings. Traditional and new coating

technologies.  Surface  modification  techniques including  physical, chemical,
photochemical, plasma and grafting techniques.

¢ &

U2, 637  WAlULAEWBANDIVUES 3(3-0-9)

1
MI 637  Advanced Polymer Technology
Bimslumsduanzimedwefifieldnuanziulagidunsldnulugnavnssy
nsuanneAesauaL AT woRluesanssauzg Tannedmednistinm wedwesiile
HAANSIULAERRIUISAs I vwaEn
Special polymer synthesis procedures for certain applications with an
emphasis on indurtrial applications. Development of specialty polymers, high

performance polymers, bio-based polymer, polymer for energy and electronic devices.

2. 638 @19UsznaUlARasATUNDALIDS 3(3-0-9)
MI 638 Coordination Polymers

MANYRINITIAINTsUNANa1sUTENOULARRS AT UNe A uasIATigUs luana N3
o ¢ sa Y a q' a v ac x>
ENLm’lwm’iﬂizﬂaﬂﬂaaimL‘wuuwaaL@Jaﬂuizuumiazqumwgmwamamﬂ%%maima
n1sieseiarigadiendnualsiomaiianisifgruusediond n1sinuniinisgadudie

a & fa LY a 4 1% Y 1 @ ] aaa = =3

WiAlA BET m'iﬂﬁz*qﬂmaﬁiﬂﬁzﬂauiﬂaaiﬂLusuuwaaLmaﬁ Taun VERLILAGA L3IUHNTNAN LAY
ﬁ’ﬂLLazLLaﬂIuLaqa%aﬂLLﬁa 5%9]1,%6\‘1%\‘1 LLazmiLLaﬂLﬂﬁEJ‘uUizfq

Coordination  polymers and supramolecular chemistry. Synthesis of
coordination polymers at room temperature in solvent systems and solvothermal
processes. Characterization on structure by X-ray diffraction. Specific surface area

analysis by BET and applications in magnetic materials, catalytic, gas adsorption and

desorption, luminescent materials and ion exchange.

ua. 645  walulaBAmatugs 3(3-0-9)

Ml 645 Advanced Textile Technology

'
a

Asdenltandmanazinaluladnisnanuinnssudane loun Aamewmala 4o

9

auUAfiay uazdmedaasuy wandusidmesuuuulnminddneamludeanndiyd nisdunly
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weluladidurldlunsianndasusidme saenaunsmnusisdiiadugaiiofuanauifdme
Tnsaunslaeu

Selection of textile materials and technologies for textile innovation, i.e.

technical textiles, functional textiles, and intelligcent textiles. State-of-the-art textiles

products with potential for commercialization. Principles of nanotechnology and its use

in the development of textile products. Advanced finishing of textiles for specific

applications.

U2, 646 Lwﬂﬁﬂﬁ'ug{lunﬁﬂwammsﬂsmﬁuqmmw?iwa 3(3-0-9)
MI 646  Advanced Textile Testing and Quality Control

nslfimaiadugdumsmueunmnmuasUssdiununmusmanfusidme udnns
wazIsmsldauedosilonemansatoln uaynsldndnadfiioniuguannmlunszuiums
KANAMNE E]ﬁﬂi’]BﬂmﬂﬁﬁLﬁﬂ%ﬂiﬂﬂizU?umiﬂ@@LLa%ﬁWLﬁuaagﬂﬁLLm“{J

Advanced techniques for textile quality control and assurance. Modern
scientific instruments: operation and principles. Process control in textile manufacturing
using statistical techniques. Discussion about the manufacturing problems and proposing

possible solving strategies

w. 657  FaqlsUsznauiislautivainviane 3(3-0-9)
MI 657  Multifunctional Composites

ﬁugm%aﬁﬁ@@wisﬂau 29AUIENBUVBITANTIUTENOU i’am%wizﬂauﬁﬁiam
Jutanndn YandsUszneviiiinedwefiiutanndn Yamdssznouiitiosinduiaguan ns
Anseilassaiuaranifves fandauszneu nguesnissay mstusuiandesznou Tand
Usgneudiflanifivanvans YamdsUsznevdanm andsusznevluseiuunlu msdseyndld
NUIBIATIUTTNOU

Basic principle of composite materials: metal-based composite, polymer-
based composite, ceramic-based composite. Structure and properties analysis of
composite. Rule of mixing. Processing of composite. Applications of multifunctional

composite, biocomposite, and nanocomposite.
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W7, 658  IAINTIUTININUAZNTUTTYNA 3(3-0-9)
MI 658 Bioengineering and Applications
aruduiusuasanuideslesvesnislénuvesiananimimnaduimnssuuas g
SUINE VuiTesTABULUUSTINR SruunalnfluguvesinnsuarAdTin autiniena
vos3uMeuazetiawing q Mieades ssuvimnssudede NIPUIUNTANVRITARNTININGE
FPUUWA S¥UUUIAI87 S3UUNNTNTITANAITTININATN 9 UTeeanvaeiandinin TanLas
Usgnaudinn dand msuaunianuiuanssy dandmsunsean wagssuuunlumalulald
dwfunmsussgndldanunisinudamnssudinm
Correlation of biomaterial in engineering and medical technology. Basic
principle in biomimetic theory. Physiology and mechanism of life. Mechanical properties
and transport phenomena in organ. Tissue engineering. Cellular interaction with
biomaterials. Pharmaceutical and pharmacokinetic materials. Biosensor and diagnosis.
Biomaterials. Biocomposites. Materials for dental. Materials for bone. Nanotechnology in

bioengineering and applications.

w2, 715 videniawnmamalulagiaglane 3(3-0-9)
MI 715  Special Topics in Metal Technology
vdeihhaulaifeaiumalladiinadeaiuanlay

Selected topics in advanced metallurgy.

2. 725 iadeniaunamalulagdaniesndin 3(3-0-9)
MI 725  Special Topics in Ceramic Technology
wideniaulaferfiumalulagiineitesiuiagesiiin

Selected topics in advanced ceramic.

w2, 735  sindediiaunamalulagiagwaaiues 3(3-0-9)
MI 735  Special Topics in Polymer Technology
Wdenuraulaneiumalulagiiieitesiuiagnediues

Selected topics in advanced polymers.

ua. 745 Fadefiawmanalulaimadugs 3(3-0-9)
MI 745  Special Topics in Advanced Textiles
shdethiaulafefunaluladfifsdoatuimetugs
Selected topics in advanced textiles.
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W, 755  vindenaunamalulagdanvugs 3(3-0-9)
MI 755  Special Topics in Advanced Materials Technology

Wdenuraulanefiumalulagiiieitesiumalulag Tantuas

Selected topic in advanced composite

U1, 756 wAnAERStug 3(3-0-9)
MI 756  Advanced Crystallography

MANNISELIVUSEDNDHUNANLALT NYVDILUSNA NMTFUATIZINENAET N15WEaN

=~ a o [

HanTvangdmsuIaTelasaie auunskagdUsgivewdn laswmanuag3alnsaea syuy
win suiifames wazidlaisildlumsieneilasaavedianauay fanmnag

X-ray diffraction, Bragg’s law, Single crystal analysis, Selection on crystal and
characterization. Symmetry and polymorphism. Plane and miller index. Characterization

on molecular and materials structure.

w2, 757 nsuszenaldsediendlugnamvingsy 3(3-0-9)
MI 757  Industrial Applications of X-Ray Diffraction

osuefansUszndldinaiianindeuuisdiondlugravnssudssansnag tiun
9RAMNTIUATUEN k5579 Lavie g Tangnunardlelas [Wudu

Applications of X-ray diffraction in industries such as pharmaceutic, mineral,

cement, porosity and zeolite.

Ineriwus
U2, 804  Angntwus 18 waefn
MI 804  Thesis

lasensideuaznisaiunsidedunelminesdnuilvilagldmalulagnieian
MaTeuinerinug Yiauednendnus Jeusenuidodiewsuns 13esssalunsvi3deuas
9385530 U TNIUNINAIIUITINTT

Formulate thesis proposal and conduct a dissertation research on the

topics/problems related to Materials Innovation and Technology. The research must
contribute new findings in the related field. The student must present the dissertation

and allows general public to attend the dissertation defense. The student must present

the ethics for conducting a research project, as well as for publications.
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'
a a &a [y a
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