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01213513 AUNNAFNERTUAZIRUNAFNTATUDITER) 4 (4-0-8)
(Thermodynamics and Kinetics of Materials)

gmmwamm%ﬁy’\uﬁuLL@:L%M%?@ AOTHEANAALATUNUNINNE NOANTTHIBIT1TUAY
81982818 UHAFe1AN WAKIWET 9aNNAAERSIBIUTEINE AAUNAFNEASYBITEULNNEAN
ARl ﬂg’jﬁ%mﬁfﬂﬁﬂ@?ﬁm@%ﬁ@ WARANISAAIILINNAIINGEN NafiARAN Usingnisaiane
Tounnadan

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.

01213514 N19ANENANHMZIANIZIBITER W35 3 (3-0-6)
(Materials Characterization in Research)

NANNNTIBIIRSNIAREILNESRENT nsUszyndlHinaflannsnIaiRtLLIa9seR
wnd Dwnidds neufiinisunia i senadeunesistiond nénniseesndesgansamd
BANATBULULADINI A m‘jﬂ‘j:ﬂﬂﬁﬁ%ﬂﬁmﬁmmﬁﬂﬁﬁLfﬁﬂm‘mmmmﬁmmmf%muﬁﬁﬂ N9
AmsnzAidenmnmuaziBealdunamnaniilnedsa ninsalndefinnsnszatesaanasann nns
VR s MnAesganssmiBiinasouuuuasIngnn AannNsnansqanssmiBlannsanuuuaes
{1 N9 ENAIBE NAIMTUNRBI9aNITANBIAARTEUULLADIHIN NANNTTYBINIATAIS
RenUnasBEnmATeu m‘ﬁLﬂ‘m:ﬂmm%ﬁﬂ@%ﬂmm‘jm‘jL?ﬁymLuu‘ﬂm@l,?iﬂmﬂu

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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01213522 wAlladnmsarinlanniadugs 3 (3-0-6)
(Advanced Metallurgical Extraction Technology)
walulaBinisain nsaaiesaveslanzusazefin nsatanisgaamnssseeslans uay
A lanenauun i
Extraction technology, decompositions of each type of metals, industrial extraction of metals,

and metal recycling.

01213523 wialulafinisidandgs 3 (3-0-6)
(Advanced Welding Technology)

LVIﬂT‘HT@@ﬂ’]’ﬁL%@N ANBULLANTIZIBINTTRNRDH TZ\]‘Viﬂ‘i‘iNﬂqﬂﬂ"IWﬂﬂﬁ‘iﬂﬂL%’ﬂN FITH
TR TR L R AR IO ETC, Aee ﬂ’]‘jﬂfm@NLL@Zﬂ’]‘jﬁﬂﬁﬁuﬂQ%\IﬁNL‘Viﬂflcfu‘jﬂ?_lL%T’JN N19U92a U
ypamdnndn 1uszamnslansilifingn walulainiadesiugs audedeFuaslassasaei
HunnaBan waAnssnvassasidantunia i

Welding technology, characteristics of fusion, physical metallurgy of welds, failure of welded
structures, failure control and prevention in welds, joining of steels, joining of non-ferrous metals,

advanced technology in welding, reliability of welded structures, behaviors of welds in service.

01213524 N19ALATIEAANNALRaINNI9ARNTaULaTN1TTa9nu 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
wannmsresnsfinnsangluuuuaznalnassnisiansen nstfesiunistanioulagnis
Unifasdasdaualnauaznianday nadenlifanuaznisennuuy ABnmaaauniatandam 1
ApaziaNdlRannnIanan
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.

13
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01213526 TannssniBamsdnig 3 (3-0-6)
(Advanced Powder Metallurgy)

Wﬁﬂm‘ﬁLLmﬂq‘iﬁJ‘s‘zﬂﬂﬁﬂmTNMﬂﬁ‘mL%WN WARANITANYIANHULLANILIBING 11T
AUANN1TNAAH AR ATARINADINTT NJIBINTINAHNS N1TEARIUAZNNTENTL N1TTRAUAS
N999A3N19ANEBU N1TUSLUNANET NMTEBNRLUNARAT T LANNTTHITIH mmﬁﬂm‘jlm‘j;jﬂﬂzu
Z;\JNLLﬂtﬂ"l‘i’ﬂ’ﬂﬂLLUUﬂ’ﬁiUQuﬂ’]‘ENﬁ@ﬂ’l\?ﬂq@lﬂ’]'ﬁﬂ‘i‘iﬂ NERANEA

Principle and application of powder metallurgy. Powder characterization techniques. Control
of powder production for desired properties. Rule of powder mixing. Powder consolidation and forming.
Sintering and heat treatment. Finishing operations. Powder metallurgy product design. Advanced

processing techniques and industrial process design. Case study.

01213527 wAluladlanzuas 3 (3-0-6)
(Alloy Technology)
o =y ' @ 19 ' @
manmuresmaluladlanznan nszuaunisngelangngunanuazlanslildngungn
Tanznannguinanuaylanznanlalnguman nsimuuaznisidomsslangnanaiaie Tans
NANDROUFU TanenaunAnuTly T'ma:NNNTuﬂ”ﬁU‘j;'glﬂ@ﬁ%mﬂgmmﬁﬂ‘j‘m A1seenuuulanznas
Development of alloy technology. Production of ferrous and non-ferrous metals. Ferrous and
non-ferrous alloys. Development and application of modern alloys. Amorphous alloys. Nanocrystalline

alloys. Alloys in industrial applications. Alloy design.

01213528 ANATUATNNSUSURAWIHNZANTIGR 3 (3-0-6)
(Fatigue and Surface Optimization)
ANE129lans NanNNMTATRNI9ANNET NMTIARKALNNTIENEAIYBITRLUAN HANTENL
PBIAHENANENS NIRRT NS TR NEN
Fatigue of metals. Fatigue failure mechanism. Crack initiation and propagation. Effect of

residual stresses. Surface treatments for fatigue prevention.

01213529 WeAnasHNNNaTasTaniugs 3 (3-0-6)

14
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(Advanced Mechanical Behavior of Materials)
ANTRLAZNITNAFAUNNAN N1TLATIZAAITHLAULAZAITHIATYA N1TUANE1TLAY
naFNaRsYaIN1TuAn31g NsUsvgnduaslanzuazaasdif nadiinun
Mechanical properties and testing. Stress and strain analysis. Fracture and fracture

mechanics. Applications of metals and their failure. Case study.

01213531 1 #31RNTININ 3 (3-0-6)
(Bioceramics)
AnenzmnIzuaraNtRrasiaqes finganin anwdiniulinasgoniniusienienyed
ﬂ’]‘jﬂ‘j?.:ﬂ]ﬂﬁL%‘i’Tﬁﬂ%ﬁﬂ’]WT‘u%Nﬂﬂ‘jLLWWﬂLL@tﬁu@m‘j‘m NIHANEN
Characteristics and properties of bioceramics. Biocompatibility with human bodies.

Applications of bioceramics in medicine and dentistry. Case study.

01213532 YamBidninaizafiniug 5 (3-0-6)
(Advanced Electroceramic Materials)

MANNITNINNIENTNLAZLATEBIT TR 15313 n i i uazfavinBeaamasnain
ANANANEIzd9lAseaE1e nazuannisulagy Tassadnsqaniauazanifinieinessinsnin
mafATEiuasugUTanEsRnne i niadazgndansiandidn naisafin

Physical and chemical principles of ceramic conductors. Dielectric ceramics and ceramic
superconductors. Relationship among structure, processing, microstructure and electrical properties of
ceramics. Synthesis and forming processes of electroceramic materials. Applications of electroceramic

materials.

01213533 WRANANEASUBITER) 3 (3-0-
(Crystallography of Materials) 6)
wuadafigatulassadrendn nnssruunlaseadnonin auninslulaseadrondn
AN Tznd s lasIEEanAnuAzaRTANIIne TN was uazulmannadan
Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures.
Relationships between crystal structures and mechanical, electrical, optical, and magnetic properties of

materials.

01213534 AaARMMTUNITUTzNANUN NG9 3 (3-0-
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(Materials for High Temperature Applications) 0)
= o/ ° o/ o‘dl a a
ﬂq‘iLﬂﬂﬂ’]’&ﬂﬂ’]‘lﬂ‘iﬂﬂ’?ﬁﬂ‘ixiﬂlﬂﬁmﬂqﬂmgﬁgﬂ NOANTIHNNNR T@‘lﬂﬂ‘ﬁ‘iNﬂ’mﬂqWﬂ@GT@ViZ
NANENEIALEITHNYIUY N RN
Selections of materials for high temperature applications, mechanical behavior, physical

metallurgy of superalloys, high temperature ceramics.

01213545 AANAWaRINDS 3 (3-0-6)
(Polymer Physics)
Tuananedues anurganafizonedwes adamslduazinginszuarnsansazans
NaANBSUATNDRINDIN BN ATNEAngUATEE9 n1TAsurauzAdIELf NoRIND S
g MLeIUES NANYBINERLNES AT INANEIUATNITADUANBININAIINSDTINATDINDRLNDS
Aawdn
Polymer molecules. Ideal polymer states. Chain statistics and rheology of polymer solutions

and melts. Rubber-like elasticity. Transition to glassy state. Hard amorphous polymers. Polymer

crystals. Morphology and thermomechanical responses of partially crystalline polymers.

01213546 waRAwasanunaduarlanzdunds 3 (3-0-6)
(Inorganic and Organometallic Polymers)
ARNYBINITAANBRNDS WATNITITUUNANEULIANIZIBINRNe S dunaduaslany
Bunad
Mechanisms of polymerization and characterizations of inorganic and organometallic

polymers.

01213547 autRBINaUBINeRNDsIaIu 3 (3-0-6)
(Mechanical Properties of Solid Polymers)

nnaRngUresasudsdangn antfinndaneuainonne antfngumisadaiuuas
i @adin ngRinssuidenanuuuenlelonsatin Jamesznaunafines aa1uen1sARILHI
WORNTIN  NN9ATINYBINEAINEST U91ngnisainisuanin

Deformation of elastic solid. Rubber-like elasticity. Linear and non-linear viscoelasticity.
Anisotropic mechanical behavior. Polymer composites. Relaxation transitions. Yield behavior of
polymers. Breaking phenomena.

01213548 ﬂq‘ﬁLﬁI@NﬂﬂﬂWﬂﬁLNﬂ% 3 (3-0-6)
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(Degradation of Polymer)
NNSADHIBINERHBSINNANNEDY LAY BENTIATY TIANANNGS WAIURZDBNT AT
WIIBINA JATN URTHATWUIARBNITUNE
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.

01213549 WORNBIBINN 3 (3-0-6)
(Biopolymers)
Tn3ea319manadINes3anIn N13UsrgnAmARANISANENANYIANTE N193LATNZ9
Trs9aEafagSaddng nanafinanin wediwesBadanisunng wnlumaluladzanan
Structure of biopolymers. Application of characterization techniques. X-ray structural

analysis. Bio plastic. Biomedical polymer. Bionanotechnology.

01213551 Yanidtaznauiugs 5 (3-0-6)
(Advanced Composite Materials)
M3AfNNTTUINNISLazNSaRNUULTARBUsznay SaqBalsynauiduly nszuaunis
NIILARLAZNILNIN
Processing and design of composite materials, fiber composites, chemical and physical

processes.

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

Arenfiaann UszdRuazaanufiantiniudneamansuasdmanssumanssssiunnlu
walAnMsAnuI ANy anizuazanTRrasTan sz AuN e nszuaNnnTHaAn n1slszzanduas
fnativannsasdiossiuuly Tnsdiufennuduiugsendnelaseadng andfuaznisUssyndly
91U

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.

01213553 Yap@anindg 3 (3-0-6)
(Advanced Biomaterials)
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A159uUNTHALAEN1TUTENAPEITAATININ NITANEIANYULIANITYBITHATININ
pNANTREInlassrsuazanRivasdangann arsdiniulinisdaninuaraanudufiy o
HALNANEVINBININ N1TADNULLUALNITNAR a/ﬂ@ﬂﬁgﬂﬁ\iLﬂ/ﬂ@ﬂﬁﬂmmuﬁjﬂ@imﬁﬂ

Classification and applications of biomaterials. Characterization of biomaterials. Relationships
of structure and property of biomaterials. Biocompatibility and toxicity. Biodegradable materials.

Design and production. Soft tissue and hard tissue implants.

01213565 ﬂizufluﬂﬁLL‘]Jig‘]JV]NT@%Z“ﬁgqu 3 (3-0-6)
(Advanced Metal Processing)

DUANAATRATUATUNUATNIN S N1TUNTUAZTAUNAFAIAASE89 9 IUA UL AL S
M FHIANANUAZN AN TN FUAE dfiluresuds nafefaedsauaznisdiule n1sudedazes
Tavizman navaauaznis@es nswasuulaanatuensuderidnisuns nsivlneesmznanuas
maﬁmvﬁq nsaeuulasnai M nsunsuaznswassud sanansmlsd nsuaniasunag
FePINE N15AeRa289ReeN (e

Advanced thermodynamics and phase diagrams. Advanced diffusion and kinetics of phase
transformation. Crystal interfaces and interfacial energy. Defects in solids. Nucleation and growth.
Alloy solidification. Castings and welding. Diffusional phase transformations in solids. Precipitate growth
and age hardening. Diffusionless transformations and martensitic transformation. Interphase  mass
transfer. Oxide surface formation.

3 (3-0-6)
01213566 ﬂi:mum‘mﬂigﬂL%'ﬁqﬁﬂﬂzmga
(Advanced Ceramics Processing)

wallanisdanszdnaesinlegdsnisanawn Ujiseranizaacuds nngwand
NNTANAZNAUIIN LALNITAULAILLLNY NITANHINNE AN UBINLETIRN WIATANITNARLETN
an FusiananrEinlnenisdnANduLaznNsintugl nannisraInIaEsNaITLIIuaes
wazUfiFenTendneanynia NNAPELTINTIEINANTINFTTUIIMADS N1TEENLNLRATUN 11s
waENTaRRANAEY e THlnAdauaznisUszgnd Bsgeamnasn e hdladaielnalunnasdes

FUITH NITANHIRNH DILLRNIZUBITHINLTTIRN
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Ceramic powder synthesis techniques by comminution, solid state reaction, combustion
synthesis, co-precipitation and spray drying. Characterization of ceramic powder. Ceramic fabrication
techniques by pressing and injection molding. Principle of slurry preparation and particle interaction.
Preparation of ceramic samples from slurry. Thin film preparation. Preparation of single crystal
materials for research and industrial applications. Modern technology in sample preparation.
Characterization of ceramic samples.

01213567 ﬂ‘j?.:‘i_l’mﬂ‘]‘jLL‘iJ‘jg‘]JWﬂ@LN@%%‘LAZSGLL@::%WEI’]ﬂ‘j?.:LLN 3 (3-0-6)
(Advanced Polymer Processing and Rheology)
mﬁ/ﬂm‘jLm::m‘jﬂ‘nqﬂ@?ﬂmﬁwmﬂ‘iul,mm:mif?@ ﬂﬁzuquﬂﬁiﬁﬂﬁu;jmmuﬁmw
NTELUIUNNTHASATNTLIIN LaTNTTUINNNTEUY Aifleados nazuIunisdntug nzuaunIsiu
JULLUFEY YN 1J‘3’1ﬂgﬂW‘siﬁm‘jﬁﬁﬂfﬂusfuﬂﬁzuqum‘mﬁmW@ﬁLNﬂ‘éf nadiAnyn nannia o
Tunstimalulad renfiamasdosdenidmnssniunsulsgUnednes

Principle and applications of rheology and measurement. Special injection molding processes.
Co-extrusion and related processes. Compression molding processes. Vacuum forming processes.
Transport phenomena in polymer processing. Case study. Basic principle  of computer—aided-

engineering technology in polymer processing.

01213568 WA lnlatuaznszuaniananssuu mlasuas Nlpsdidnnsaiin 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)

awsantaswalulad wlassidnnaain mﬂTﬂ@@i’ﬂ@ﬁﬂw%’umﬁﬂ'ﬁ:qﬂﬁﬁﬁﬂm
a & a 4 a & A = ' & 1 ° [
Aanynsaiin ﬂqﬂﬂﬁWTNTﬂ‘iﬂLﬂﬂWﬁﬂuﬂ ATUGNHAN m‘sLLW‘aLL@:U‘sfmgﬂfﬁmmﬂTﬂummu
nszuaumananszsiululas nsifindendniudennnuioun nsidsuaznislgnilelenan n1siad
ANYLAZNITAANTA NITHZANBTINIYNIN N1 ANTI(BLAT ﬁﬁﬂﬂjﬂLL@tﬂﬂTﬂﬂﬂG‘itUUTNTﬂ‘iLL@t
sruuliiiesasnasziululas andmsusruulnlasuarszuniiniasnasedululas

ATrUaNNITNARTzeU [Nl ATLas NI UaNnTsaLssRaT AU HlAS

Overview of microelectronic technology. Materials technology for microelectronic applications.

Microelectronic devices. Crystal growth. Diffusion and transport phenomena formicrofabrication.
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Thermal oxidation. Impurity doping and ion implantation. Lithography and etching. Physical deposition
and chemical vapor deposition. Fundamentals and mechanisms of microsystem and microelectro-
mechanical systems (MEMS). Materials for microsystem and MEMS. Micromanufacturing and surface

micromachining.

01213569 ArmNTaHNHIARAMSUTRANNEAAIMNTINLATNITTANIT2BUR 3 (3-0-6)
(Electrochemical Engineering for Industrial Materials and Waste Management)
wann15a89 AR uarnsruaunisdnelew wunAeRLATIEAd I TaINEY LHuiTes
nazuannausndasiWiuaznazuaunisvintiuagnivaslany nisusulssiuanlanszuaunig
wanuwu WA uaz M i uasnisiansm nsusniaedanuoadanduantdlind  Anginns
wassflanneiuag
Principles of electrochemistry and transport processes. Batteries and fuel-cells. Sensors.
Electrowinning and refining of metals. Surface modification by electro/electroless deposition and

etching. Metal waste recycling. Electrochemical instrumentations.

01213577 NN5BBALULLATNITIANITNBIAYBINAANUTNANTLAFNT TR 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)
NANATNITRBAULULAZNITIANITNEIR  UINFIINTBIRYBINARN T NTLUINNT
ADNULUUULATWENUINAAN I ﬂﬁﬁl,w\‘mﬁqﬁt,%@@mmw N92UIUNTDNULLUY  TR9an193ranTTs
AMFUN13PBNLUY N3ReNTETaR SunsiZenweeian nsvuaunisulsguazn1spanuuy n1s
USZRUNAAAUT LULTI8N WATANLIBNNITIANITNTINIDINARTTT N19LA91ERTaR N9
FANNI TR AU INART 0 141399 AT HEN 159970 NRRNTWAFRDRIWIAE BN
Principle of product life cycle design and management. Product design and development
process. Quality function deployment. Design process. Engineering factor for design. Materials
selection. Interaction of materials. Processing and design. Product evaluation. Model and thread of
product life cycle management. Life cycle analysis. Product life cycle management inside and outside

factory. Green Productivity.

01213578 N1F9ABNANTUAYNITIANIINNYARMNTTHRMTUIAINTING 3 (3-0-6)

(Industrial Organization and Management for Materials Engineer)
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nnadaeeAnanialy N19AMUANNITIANTT ANIRENLAZNITNEANTOMNIATINTTH
mMadnRulAuinanfnedamiagasingas N19ATELAZTIALN N1991UAWNNTHER A9y
ANHATAINIZINIEATN NITAILANNITNAALALINR N19U3UUTIFEN1T N1TUINITIUYAAR
ANTARIA N1 IR EUILALNITAUFTHANTY ﬂ’l‘iﬂfm@uﬁunu

Internal organization, managerial controls, industrial risk and forecasting, financing industrial
enterprise product, research and development, production planning, physical facilities, production
and materials control, method improvement, personal management, marketing, advertising and

sales promotion, cost control.

01213579 N1FAATIEINWAAINTINBIALNNAMILIAINTTER) 3 (3-0-6)
(Quality Engineering Analysis for Materials Engineer)

WHIAAYIINAAINTTHATIA N N1998NULLLAZIDNINUAZAINAAA T N19EDNULLLAY
NTTIWNUNRNTSUIUNTIT NTTRRNLUUNTITVNIAXNBN ﬂ’]‘i@]‘i’]@ﬁﬁ@LL@%WﬂﬂﬂUiﬂﬂ AR UYL
NP IAEE9RlEAR N1TALATIEEANEANINGD NMTUSULTIADNINANTIATIZINIIZUATHARTTY
&rwian sruuNMITAnTs winsUfiRnnsnsseRiauaznaaay

Quality engineering concept, product design and specification, process design and planning,

design of experiment, materials inspection and testing, measurement tools calibration, failure
analysis, quality improvement, failure mode and effect analysis, management system in inspection

and testing laboratory.

01213591 szifguAsI9enAAINTINIAR 3 (3-0-6)
(Research Methods in Materials Engineering)
ninuazafeuainisidanndmnsandan  nslnsisitiynidadimaiadosnuads
mgauadoyaionTwAds afuafieguazmAllA MR N1TLaNAUAE
MN9A9NTaINaN1aATE NsdminTesiantaiiaunssnIlasgLaznIT AR
Principles and research methods in materials engineering, problem analysis for research
topic identification, data collection for research planning, identification of samples and techniques.
Analysis, interpretation and discussion of research result; report writing for presentation and

publication.

01213611 NISANEIANYLIANTYBITERTUES 3 (3-0-6)

(Advanced Materials Characterization)
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ninnsuaznIalazgnfrasnIaiasuIsidiend mMelnsiidenonmnioAfiuag
nstiaszinlassadlenisdsnunssdiond ndnnisuaznislazynduasndnsqansaesd
BANATDNULLABINTIA N1FRBfiAnINLAzNIsARN  N19ARaAiBenmnInLazaNImaad
Tneasannsalnuuunszanendsem nannsuaznislszgnsuasniesganssmiBlanasauuuy
dagH N9sdandet1edmiundasganssmiBiinnsenuLUURDIHIN NANNITIINTTIAEILLY
Adnasewn NaAmIsinaslaseadnslnenisdeaundEnason NANATRAZNTUTEYNFAYB998
NIIAUATRASLTIDLADHN

Principle and applications of x-ray diffraction. Qualitative chemical analysis and structural
analysis by x-ray diffraction. Principle and applications of scanning electron microscope. Image
formation and interpretation. Qualitative and quantitative chemical analysis by energy dispersive
spectroscopy. Principle and applications of transmission electron microscope. Sample preparation for
transmission electron microscope. Principle of electron diffraction. Structural analysis by electron

diffraction. Principle and applications of atomic force microscopy.

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

unumzeslanclulanade s TangAngndmsunisusmndandsnuuazaanuiiuingse
AuIndan N19LAwNg WJ’“IQ\IT?JNNUﬂiiﬁLLﬂZNNﬁ/ﬁﬂﬂ\‘leﬂ:ﬁ TmﬂzwﬁﬂuﬂTuLLmTﬂwmﬁmgﬁu
Aumpsiiaan lavenandesanuazlanzsiminun Tansnaunian1svinanm mmﬁmmimﬁmﬂy’uqq
yadlanuazlanznas

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.

01213631 WAnFaRSiUgIIDITan 3 (3-0-6)
(Advanced Crystallography of Materials)
UNUATANNIR58S ATSaEHAN n19iaeaun TTaselnseadne uanfisdaunay e
naN 1@I&R NIIIMWATANINAN naraslasissanansiaanifrneian
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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01213641 n13anasaBenismuanlunszuaunisulsgUnefueddug 3 (3-0-6)
(Computational Simulation in Advanced Polymer Processing)
wanmsuarnisUszgndmaluladinenfiamasdosmsnimnssaiunszuaunisulsgy
WeRWMDIING N3AIARRuazNTUSUTIA Usingnisainisdialeulunszuannisudsgnan
a -4 = A ! = dl a ad (4 a g P=\ A L4 = a (4
WRRLHDST FELUYUITARAWNIULUD ‘EZLUEIU'J’ETWTIAGIL@@LNH@] FLLUHUITUNIUASTILB NN UG
Principle and applications of computer-aided-engineering technology in advanced polymer
processing. Dimensional analysis and scaling. Transport phenomena in polymer processing. Finite

difference method. Finite element method. Boundary element method.

01213691 uiflen ABATed UG AN TTHTan 3 (2-3-6)
(Advanced Research Methods in Materials Engineering)

JAdERUgIVNARInTINTaR warniadarinlasssneniaide niatimaluladansaume
LATABNNILABIRINIUVYILNIANA UAaTNITFUANTBYA N15TLATI1ZYING N1TITLEEIUATIEYN
LNAHVNATINTG WREMTHIENS N190AUINENaIHASE N3dainanesaiiantsinauetunisg
ﬁﬁv;mLmzm‘jﬁﬁNW‘quﬁmﬁ%mmﬁ

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.

01213696 (EpuRNIENIArINTaNTan 1-3
(Selected Topic in Materials Engineering)
ﬁfmquzmﬁmmmi’mfmzﬁuﬂ’%iyiyﬂL@ﬂ sadeEaalanuas i uudaznianisinen
Selected topic in materials engineering at the doctoral degree level. Topics are subject to change

each semester.

01213697 FNNWN 1

(Seminar)

]
v =

nsinansuayafilseiadafiiranlanidmmnssndan ussiulyaynen
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Presentation and discussion on interesting topics in materials engineering at the doctoral

degree level.

01213698 tlynInLew 1-3
(Special Problems)
1% 1% a o/ o a = = a G
ﬂ’]‘iﬁﬂi&l’]ﬂuﬂ')’]‘ﬂ’]\‘iflﬂﬁﬂ‘j‘jﬂflﬂﬂ ‘jtﬂuﬂ‘jf‘gﬁy’]mﬂ NG ICT NG IGA N ia TN f Y
Study and research in materials engineering at the doctoral degree level and compile into a

written report.

01213699 ANYINUE 1-72
(Thesis)
FeTusrsiuSyaien wavBauBeadeuduinginus

Research at the doctoral degree level and compile into a thesis.
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