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

01213514  ns@nwIdnvzlaNIzveianluwIdy 3 (3-0-6)

(Materials Characterization in Research)

01213591  szJeuisidevndianssuTan 3 (3-0-6)
(Research Methods in Materials Engineering)

- Avweniden lidesndt 12 wioefia

01213522 wilulaBmsarialangtugs 3 (3-0-6)
(Advanced Metallurgical Extraction Technology)

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

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

01213526 Iawﬂsim%am%uqa 3 (3-0-6)

(Advanced Powder Metallurgy)
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(Alloy Technology)
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(Fatigue and Surface Optimization)
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(Advanced Mechanical Behavior of Materials)
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(Advanced Ceramics Processing)
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(Advanced Polymer Processing and Rheology)
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(Product Life Cycle Design and Management for Materials Engineer)
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(Industrial Organization and Management for Materials Engineer)
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(Quality Engineering Analysis for Materials Engineer)
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(Selected Topics in Materials Engineering)

Ugymiivay

(Special Problems)

a a < R 3 ] a
2. neniinus lddesndn 12 niaehin

01213599

Ingrdnus
(Thesis)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1-3

1-3



AN95UNY518739

01213513 QauuWaAIAASLAzIAUNAFANSYRITHR 4 (4-0-8)

(Thermodynamics and Kinetics of Materials)

Qmwwamam%é"uﬁuLLazLSTmaﬁﬁ anuraufalazuNunImNg ngfinssuvesinguazaisazaty Uisenall nasuas
Jaunaranfiiasrdng saunamanivesssuunisgauad Uiiseniliidulelumedia wmalanisieszinnanrudou nmaiaundn
Usngmsalaneleuvesiang

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 MsAn¥IANBALIRANIZVRITAN WUITY 3 (3-0-6)

(Materials Characterization in Research)

wdnnsvesnmNRALLULTesfaiiand MaUssyndldinadeanmsmsideiuresidiond Tunmidde msujdRnslunis
Tannsmaidenvuresisdiond vinnsveandomanssmididnnsouuuudesnsin msszgndlindosganssmidiinaseunuudesnsin
lunudde Mswseidnanmiasdelsunamaeilaeisaunnsalndvianisnseangveamdanu nsufunlunsldndesganssai
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MENMIUAINIIALUULTDIBENTOU ﬂ’]ﬁLﬂ’i%‘ﬁIﬂiﬂﬁ%’]ﬁﬁ@IﬂEJiJW]'Sﬂ’]'ﬁLgEJ’JLUHSUB\iaLéﬂmau

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.

01213522 waluladmsafialansauge 3 (3-0-6)
Advanced Metal Extraction Technology
Uszianaesmsanialany langingiaudeu lavgineasazans nsaamanuazimaluladiiioitos msatanounay
welulaBfifendes waznsataneasmaluladfiiedes
Types of metal extractions, pyrometallurgy, hydrometallurgy, iron extraction and related technology, copper

extraction and related technology, and gold extraction and related technology

01213523 walulaBnsidantugs 3 (3-0-6)
(Advanced Welding Technology)
wia Ussanuazimalulafueaniaiden weluladnadentugs lavnssunisnmaessesidon nsidendsyaulanengu
man miL%auﬂsxmuiawuaﬂﬂa;mmﬁﬂ msiWenuszanulavzsnseia anudemevesnuideunaznistesiu nsavadeusenidon
woAnssuvessoedonlunisldan
Types, classifications and technology of welding processes, advanced technology in welding, physical metallurgy of
welds, joining of ferrous metals, joining of non ferrous metals, dissimilar metals joining, failure and prevention of welded

structures, inspections of welds, behaviors of welds in service.

01213524  msaAszdAuItAINMIsiansauwazn1slasiu 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
nannsveINIsiansausUkuuwaznalnuesnisianseu nstlesfiunisfinseulasmsuntesietaualnauasnisiafou
nsienldianuarniseaniuy IsMmegeunsianiou MIIATIERAIATRINNTARNT O
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.



01213526  TaunssnBansduge 3 (3-0-6)

(Advanced Powder Metallurgy)

Mﬁﬁﬂ’]iLLazﬂ’]iUi%qmﬁ%aﬂaﬁﬂﬁuL%QDN WAdANIIANYISNBULLANIZ VDI mim‘uﬂumsmﬁmmiﬁﬁauﬁ’ﬁmm
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LwﬂﬁﬂmiLLiJigiJ%u’uqaLLasmmaﬂLLUUﬂS%U’JumiNﬁmwwqmmwﬂim nsalAne

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** wialulaglanzuau 3 (3-0-6)

(Alloy Technology)

nszUILNISHANMANLasINANNa1 nszuIunsanlanzuenngunan langinevedlavenaunguman laveinevedlany
waNuenngumEn Matmukaznsldnuvedavenauaiad lavenay odugiu lavgnaundnunly lanenanlunisUszgnalinig
Quannssy MseenuuulanNEy

Iron- and steelmaking processes, Production of non-ferrous metals, Metallurgy of ferrous metals, Metallurgy of
non-ferrous metals, Development and application of modern alloys. Amorphous alloys. Nanocrystalline alloys. Alloys in

industrial applications. Alloy design.

01213528** mwz’hLLﬁzmiﬂ%’Uﬁfammzauﬁqﬂ 3 (3-0-6)

(Fatigue and Surface Optimization)

Auaaznalnnsiinanud1vedans N1SIAATEELAN N1SVENBFILALENTINISVENLFIVRISOILAN NAFEASNISLANTN
nseanuuULiiomstoatumud msUsuupaianianud msthdafiufindmsunstiestumiudn eudusnésuasuansenuse
audinieuAILd

Fatigue and fatigue mechanism of metals, crack initiation, crack propagation and crack propagation rate, fracture
mechanics, design for fatigue prevention, improvement of fatigue properties, surface treatments for fatigue prevention,

residual stresses and their effects on fatigue properties.

01213529** wqﬁmswwnawaﬁaq%’uga 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)

AULAL ANLATEALAENITIATIZY NMsUsEEuNsdeU nsUsedunisdene audinenavesian nsnadeuaudd
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AARAIIATR nTdlfne

Stress, strain and their analysis, yielding criteria, fracture criteria, mechanical properties of materials, mechanical
testing of materials, high temperature behavior of materials, fracture and fracture mechanics, applications for metals and

their failure analysis. case study.

01213531 WIANTINN 3 (3-0-6)
(Bioceramics)
dnvauzanizkavautivesiagsdndinim anmdidulans@inmiusianeuyud nsUsEENAETIINTIN N
Tumsmsunnduagiunnssu nsdifnw
Characteristics and properties of bioceramics. Biocompatibility with human bodies. Applications of bioceramics in

medicine and dentistry. Case study.

01213532** Jandianinsiysnindugs 3 (3-0-6)
(Advanced Electroceramic Materials)
PANNTNMENNLaLATNRTNBInWs RN wdnt Wi wsdnldilnd wavws@newizneasdelvg Fesuda
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wsfinnaliih anuduiiussenidasiadne nssuiunisulsy lasadganmeuazaudannsliveaesifin msuszendvesiandian
nsiwsndin

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.

01213533 WANAEASYRIIEN 3 (3-0-6)

(Crystallography of Materials)

wAnReafulassadandn nssuunlassadiendn aunaslulassadimdn anuduius senilasaisdnuazaudh
nana T uas wazuiminuesan

Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures. Relationships between
crystal structures and mechanical, electrical, optical, and magnetic properties of materials.
01213534** Sandmiunisuszgndléiigamgiige 3 (3-0-6)

(Materials for High Temperature Applications)

mnﬁani’aqﬁm%’uﬂﬁﬂixqﬂﬁ%ﬁqmwgﬁqﬂ ngRnTIUNNNaLazNIINIBAYBlansuazlanray Wwlinuag Tanda
Uszneuilawsfinldidutanmulil Sanedounugamgigdldtuenaeuuasamiiien

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.

01213545  Wandwadwes 3 (3-0-6)
(Polymer Physics)
lananediues anturgauafiveineiwes adfaelduarineinszuavesarsazany wodluosuasnadiuoinasy
Wi ANuBanguadiens maluAsuanugadoud wedwesedugureuds ndnvemmediue dugruAnuasnisneUaLDMNIAIY
SouBanavesnedmesiwdn
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 wadwaseiuniduazlancdunsd 3 (3-0-6)
(Inorganic and Organometallic Polymers)
natneansiinnedwes waznsiiunanyazianzvemeiiueseliursduarlangdunse

Mechanisms of polymerization and characterizations of inorganic and organometallic polymers.

01213547** guUfveInafiues 3 (3-0-6)

(Properties of Polymers )

autAvesmeleien authvesansazans autRanuzvesuds autiniena audAngumilor audAmeuas audinisai
Fou audRnslaih

Single chain property. Solution property. Solid-state property. Mechanical property. Viscoelastic property. Optical
property. Thermal property. Electrical property.

01213548  msideuvaswaniues 3 (3-0-6)
(Degradation of Polymer)
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Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation, mechanical force,

microorganism, and special environment.

01213549**WaAlasdn W 3 (3-0-6)
(Biopolymers)
AMTITRINeAINesTIn wedwesuanaatalinatinmuasnedwesdigiu wanaindanin wedwesdinsunmng Jan
Weusznouinm uwlumaluladdanin
Overview of biopolymers. Biodegradable and bio-based polymers. Bioplastics. Biomedical polymer.

Biocomposites. Bionanotechnology.

01213551** i'aql,%qﬂi:nau%v'uga 3 (3-0-6)
(Advanced Composite Materials)
dusieUsrausEnIauesnduazianszatedl nsnaniandeuseney audinanauasaiueuvesiandausenau n1s
panuuUTaNTIUsEnaY MIUseynaly nsdifinw
The interface between matrix and dispersed phase. Fabrication of composites. Mechanical and thermal properties

of composites. Design of composite materials. Applications. Case study.

01213552 AAanssuszauunly 3 (3-0-6)
(Nanoengineering)
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Uszgndldau

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 Fag@anwdugs 3 (3-0-6)
(Advanced Biomaterials)
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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 nszmummﬂsgﬂmﬂawx%”uga 3 (3-0-6)

(Advanced Metal Processing)

pomamMansiazuRuN Il NsunsazaauNamanueansiUAsuLauWa wihdudandnuasndanuihdulia dnd
Turewds mafadundvauazninivln nsulssmedansnay  nsndeavnsifen mswasuulasnaluvesudeiildnisuns nns
\WulnvengnauuaznIsguLls nswasuwdasailildnmsunsuagnsudsuniaunansiniled nsuanidsumaseninaa
nsnefvesiioanlys

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.



01213566 ﬂi:‘U’Juﬂ'ﬁLLﬂig‘UL‘lﬁ']ﬁﬂ“f?u@ﬂ 3 (3-0-6)
(Advanced Ceramics Processing)
wadanmsduaszinaefinlagisnisanvunn UjAseranuzvesuds nswalgd NIIANAZNOUTIN LATNITOULR
WUUIW M3fnsanuuzianizremaes1iin madanisudnsiin ?Tugﬂiﬁ@mﬂmLézjswﬁﬂimEJmsé”mmmﬁuuazmiam%ugﬂ WANNNT
YBINTATEUATUVIUARL AL U TeNTeinteuna nswSetunuEinanaIsuIvasy MseSeuruTiaiung nsinseudanuan
e el lumiAfowasmsussgnd dsgnaminssy weluladaselyalunssfeutuny mafnwdnuvasamzvestunuigsin
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 niw'mmsl,l,ﬂigﬂwaﬁLuai‘%uqmaﬁwﬂ’mima 3 (3-0-6)
(Advanced Polymer Processing and Rheology)
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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  wialuladuaznszurunisuanszuululasuazlulasdidnnsedn 3 (3-0-6)

(Microelectronic and Microsystem Technology and Fabrications)

awsmveunalulaglulasdidnvsedin weluwladandmsunsuszanaidslalas Sidnvsetin gunsallulasdidnnsedn ns
Ugnudn msunsuazyusingmisalaeloudwmiunssuiunisudnssaululag mMsindendinduiBinnuion nsileuaznisugnilslessu
nsfiusiansuaznisiansn nisazauiBsnienm msazamdaleind] ndnyauaznalnvesszuulalasuazszuulniiiaiesnaszdv lulas
Fandmivszuulilasuwaszuulaituaiesnassiululag nssuiumsianszdulilasuaznssuiunsdaudsiosedulalas

Overview of microelectronic technology. Materials technology for microelectronic applications. Microelectronic
devices. Crystal growth. Diffusion and transport phenomena for microfabrication. Thermal oxidation. Impurity doping and ion
implantation. Lithography and etching. Physical deposition and chemical vapor deposition. Fundamentals and mechanisms of

microsystem and microelectromechanical systems (MEMS). Materials for microsystem and MEMS. Micromanufacturing and

surface micromachining.

01213569**3enssulninaiidmiuiagnisanamnssuuaznmsianisvaade 3 (3-0-6)

(Electrochemical Engineering for Industrial materials and Waste Management)

amsmvesiagueadsluussma vdnmsvedliiieiiuazunngnisainisdieleusaznsussgndlflununmeinazivad
\doinds uanduwes nssviumsuendgliihuagnszuiunshliviavsvesanslunsusnisyanuesidendualdlal Jenns
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Overview of industrial wastes. Principles of electrochemistry and transport phenomena and their application in
batteries, fuel cells, sensors. Concepts of electrowinning and refining of metals for metal waste recycling. Electrochemical

instrumentations.

01213577 N1599NUUUKANITIANITNIINVBIAANUNTNTUTIANTTAR 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)
MANN1INITODNLUUKALNITIANTTIAIN U5 Tnsiinveandndue nssuiunisesnuuulasimuINdaing n15uas
wﬁwﬁ@aﬂmmw nsrvIun1seRnuuy Yadmaimnssudmiunisesnuuy nsidenlddan sunsisenvesian nseuiunisuusiuaznis
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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**N153NIANIHAZNTIANINNAAIMNTINANITUIAINTIEN 3 (3-0-6)
(Industrial Organization and Management for Materials Engineer)
msdanisiladduluesdng msmuaunisianis nsdndulavesesdnis AuidsauaznsneInsainisgaaImngsy sz
AMATNLAZATITIANIT NTINURUNITHER g usAauaraINEInIenm N3AIUANMITRARLAE AR N1TUTUUTIENS NsUIMTY
UAAR N1591A1N NSLU¥ILAYNITAUATINITUEY NMIATUANALYU
Functions in organization, organization risk and forecasting, decision making, quality system and management,
production planning, physical facilities, production and materials control, method improvement, personal management,

marketing, advertising and sales promotion, cost control.

01213579 AMTIATIRUNIIANTTUTIAUNNENTUIAINTIEN 3 (3-0-6)

(Quality Engineering Analysis for Materials Engineer)

LLU’JEWVI'N%?T’M??NF’]ENQ’]W NDDNUUULATTBATNUATBINERA LY N1TDDNUUULAZNITINUNLATEUIUNTT NITOBALUUATS
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HAAUAIMEY SEUUNSIaNsluesUjiRnisnsiafilauasnaaeu

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  szilBudnIVeneirnssudsn 3 (3-0-6)

(Research Methods in Materials Engineering)

winuarszleuTBMTidemadmnssuian mywagidymidiedmuaiitenyidy MITIUTINTRYANDNNTINUNY

e nsimuadisgauazmaia N153ATIR NMsulanakazn1FINTalNaN153I N13daviseuiien siaue BN TUTEYNLAY
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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.

01213596 3991ANIENNTIAINTINIER 1-3
(Selected Topics in Materials Engineering)
SesamzneinAmnssudantussaudiyaiin Mdedesddsundadluluudazaianisding

Selected topics in materials engineering at the master’s degree level. Topics are subject to change each semester.

01213597 duuwn 1
(Seminar)
nstdnavekarefuseidenuaulamdmnssuian seauUsayaiin

Presentation and discussion on current interesting topics in materials engineering at the master’s degree level.

01213598 Ugymniiiay 1-3
(Special Problems)
nsAnwAuATINIAmNTINIan seRulsygvn wavileussadouseau

Study and research in materials engineering at the master’s degree level and compile into a written report.



01213599 Angndwus
(Thesis)
a o o a a a a [ a a I3
eluszauUSgainuaziseuissadeudving dnus

Research in the master’s degree level and compile into a written report.



