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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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Types of metal extractions, pyrometallurgy, hydrometallurgy, iron extraction and
related technology, copper extraction and related technology, and gold extraction and related

technology.
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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.
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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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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.
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(Alloy Technology)
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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.
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ANNAaznalnn1stinAud1vedlany N1SIARTOULAN N1SVLIYRILALONTINITVLIURIVDY
s08UAN NamaRsNITUANT NMseenLuUien1sTeiunLdn nsUfuUssantinisanud mstade
Hufndmfumstestunnud Anudunnuasaanssnuseausines uAaLEn

Faticue and faticue mechanism of metals, crack initiation, crack propagation and crack
propagation rate, fracture mechanics, design for faticue prevention, improvement of fatigue

properties, surface treatments for fatisue prevention, residual stresses and their effects on fatigue

properties.
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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.
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Characteristics and properties of bioceramics. Biocompatibility with human bodies.

Applications of bioceramics in medicine and dentistry. Case study.
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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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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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(Materials for High Temperature Applications)
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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.

01213545 Wandwediwes 3 (3-0-6)

(Polymer Physics)
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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 weaaasatunIduazlanzdunsd 3 (3-0-6)
(Inorganic and Organometallic Polymers)
nalnuesnisiianediles uarn1sdlunanyuzianzyssneditesotuvsdlaslansduvsd
Mechanisms of polymerization and characterizations of inorganic and organometallic

polymers.
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01213547 guUAvaInaaues 3 (3-0-6)

(Properties of Polymers )

autAvesaelaifien audAvesarsazay andRaniuzveuds audiniena audfngumien
audivias autRnisanusou autfnislui

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

01213548 n1sidosvasnaiiaes 3 (3-0-6)
(Degradation of Polymer)
mm%maawaémas‘mﬂmm%fau Lad 9anTLATuY %ﬂﬁWé’\N’mq\‘i LAILAZODNTATU LIIULTING
FATN LATANTNLINGDUT N
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.

01213549 WoRlN@ITINN 3 (3-0-6)
(Biopolymers)
AMTINVDINBANRSTINM Nodiasuanaaslan TN nuar nefiuo3TIgIu wanaRndInIm
WoRkeITINTUNNE TanuBelsenaudanin unluwalulagdinim
Overview of biopolymers. Biodegradable and bio-based polymers. Bioplastics.

Biomedical polymer. Biocomposites. Bionanotechnology.

01213551 FaquiaUsznaudugs 3 (3-0-6)

(Advanced Composite Materials)

diudoUszauseninuunInduazanseated nsnaniandelseneu audfiniena  was
ANUSoUYDIAnTIUIENOU NIBankULUIaNTIUsENaY N1sUssandly nstlAnw

The interface between matrix and dispersed phase. Fabrication of composites.
Mechanical and thermal properties of composites. Design of composite materials. Applications.

Case study.
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01213552 AAINITTUTLAUUIU 3 (3-0-6)
(Nanoengineering)
AN9AAANY USTIRLALAINUN TN IINGANEASLAZIAINTSUAEASTEAUUNLY ATl

Y

nsAnwanvzanIzkazaudRvesTanseAuLIly NTEUIUNITHER N1TUTTEYNALAL 0L BN
insesileseiuunluy Tnewdufsanuduiussenindasiaing authnazmsuszyndliau

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 ¥anTaninduge 3 (3-0-6)

(Advanced Biomaterials)

nsIkunsilaLazn1sUssenAvesiandinin n1sAnwidnwazianizvesiandinin
anuduiusvasassaiuaranifvesiaginn anudduldmaiinnuazanuduiie Jangeaaens
TN N1TDDNLUULAZNIITNER 5’aﬁgﬂqﬂﬂqLﬁaL?jaﬁiauLLazLﬁaLﬁaLlfﬁa

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 nixmummﬂigﬂmﬂawx%’uga 3 (3-0-6)

(Advanced Metal Processing)

Qmwwamam%uammummvﬂa ATuNSLazIaUNamansveINsiUdsuwlanila  wihduda
nanuaznasunthduda svdluvewds nsfeledsauaznisndule nsudsives lansway n1svas
wazmsiden mswdsuulasialuvesudsitlénisuns msiivlnvesmznouuas QUERATIEN swasuuta
wanlildnsunswarnsdsuwlasvasndinuled nswanidsunaseiama nsnedivesinesnled

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.
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01213566 n3zuUUNTTWUTIULLIEINTUES 3 (3-0-6)
(Advanced Ceramics Processing)
wadianisduasizinagsfinlaeisnisanvuin YfAseda uzueds naswalud als

[

ANAZNDUTIN LAZNITOULIILUUNY N15ANBIANBAZINIZTOINLEIEN WAllAn1INEnYIIAN %ugﬂaaﬂ
mﬂmmeﬁﬂimamié’mmmﬁuuasmsa@ﬁﬁugﬂ NANNITVRINTIATELAITWYIUAB LAz U JATE1TEN TN
2UNA AR ELTLUEIENAINETHYINARY N1sATEL kK LTaTung mum%u’iﬂ@wﬁmﬁ'm wieldlu
mATeuarmsUszgndidsonamnssy walulafadelnllunswientunu nmsfnudnuuzianzves
Fuamuesfin

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 nszmummﬂsgﬂwaﬁma%%’ugaua:%wmnssuﬂ 3 (3-0-6)
(Advanced Polymer Processing and Rheology)
NANNIIHATNISUTEYNATRINEINTTLARATNITIR ﬂi&’UUuﬂ’liamﬁugﬂLLUUﬁLﬂw NILUIUNIT

é’m%@sﬁugﬂ'ﬁm LLazﬂ'ﬁzﬁmumigu'ﬂ fiivades ﬂizmuﬂﬁé’mﬁﬁugﬂ ﬂismumiﬁugmwuqmmmﬂ

Usngnisainisaelevlunssuiunssdanedues nsdlinu winmsdesiulunslivaluladneuiumes

HgwmRemAeInssulunsulsgunediues

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 waluladuaznszuiunisuanszuululasuazlulasdiannseiin 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)
= a a IS5 ° (% & a a a
ansmvesnaluladlulasdidnnsetn welulagiagdmiunsussendidelulag Bidnvnsetin
aunsallulasBidnuselin nsvanadn nisunsuazysingnisalaneleudmsunszuiunsudnseaululag n1s
ndondntuitaninuiou nslsuaznisugnilslessuy nMsfiuiatguaznisiansn MIazaudnignm ns
avaudslewnd nanyauaznalnvesssuululasuazszuuliiliasesnassaululas Jandwiussuululasuay

seuulniesasnaszaululas nszulunsianseaululaskasnszuIUNISAnLRIRsEeullas



Page 23 of 27

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 JAnssuliiaidmiuiagniegeamnssuuazn1sinnisvaade 3 (3-0-6)
(Electrochemical Engineering for Industrial materials and Waste Management)
Ansnvesianvandslulseine nannisvesliiualivasusingnisalnisarelounaznig
Uszgndlflununineiuasivaditomds unnduwed nszurunsuendeliiuaznszuaunsinliuiand
voslanglumsusnimsianueadenduuldlu Inensedestionslutiiung
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 N1399NKUULAZNITINNITITINVBIRAAAUINENTUIANTTEN 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)
VANNIINITOBNBUULAZNITINNITNTIN UIMTINTNITINVIMNEATIN NTZUIUNITRONLUULEY

Wanwan A nswamthidsmunm nssuiunsesnuuy Jadenisimnssudmiunisesniuy N3

Wenlddan dunsisenvesian nsyuiunmsuusgluasniseaniuy mMedssdlundndue wuuinass uagany

YOINITINNITNTINVDINAASUIN NITATIZRNTIN N159N152TInv0IERA N TUTTIULAZUON LTI

AR MTRsoAwIndeN
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.
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01213578 N133ABIANIUALNITIANITNIAAINNTINAMTUIAINT 4N 3 (3-0-6)

(Industrial Organization and Management for Materials Engineer)

nsdansiledduluesdng nsaruaun1sdnnis nsdndulavesesdnis Anuidsuaznnsg
WyINFAINIGAFIVINTTU TEUUANAIMUAZANTIANNT MTINUNLNNTHER F98108ANNAEAINTINEATH
N13AIVANNISHARLAZ TR N15UTUUTIITNIT N1SUTMTNUYAAS N15Ran NTlavaILazN1TALESUNg
WY NTATUANAUYY

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 N15IATILANINIANITTUTIAUNMNEMTUIAINTTEN 3 (3-0-6)

(Quality Engineering Analysis for Materials Engineer)

LLu%ﬁﬂVI’]ﬁﬂ’miiNﬂmﬂ’]W ﬂ’]iﬁ]@ﬂLLUULL@%%@ﬁWMu@%BQNaWﬁm% NN UULLASANTIITILLNU
NILUIUNNT N1580ALUUNITNAGRY NTATIAINLILALNAFDUIEN MsaouLfisuLmIgIuATesiieda A3
AATIBYAMUALNAT N1TUTUUTIAUAIMNNITILATIBIAIERATHAAIINANLNAY S3UUNITTANITIUY
Mol URnsnsiaiitauas gy

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  521U8UTTINYNNIANTINIEN 3 (3-0-6)
(Research Methods in Materials Engineering)
wdnuazsuldouiBnridemaimnssutan nislnszityniiedmusiidosuide nns

i’mﬂm{fagaLﬁam'ﬁm\mmu%%’ﬂ AsiuaIog1Lazmaila N153ATIER N1suUananazn1sIaNTal

NaMTITe MsdavihssnuiiensiEueeLTUsE YL NSRRI
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.
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01213611 msfnendnunziawizyasiagtugs 3 (3-0-6)
(Advanced Materials Characterization)
ndnnsuagnsUszgnAvesmainuesiadiond nsliesgiidenmnmnaainagnng

Anseindasiadidasnisidsnuuiediond ninnisuazmsUssenduaindesganssaibidnaseuntudes

319 NINBANAAIMKAZNITAAIN NMTAATIRITIAUNMLAzUSINUMaRiilagTaninsalnluuunseaiy

WAIY NENNIIUATNITUTZYNATDINABIFANTIAUDLANATOULUUADINIU N13t03UFI0E19d T UNA DS

f\;amiﬂﬂ%Léﬂmammudmmu winMIveInsEeIULBEnnTeu Mmlnssimalasadisinenisaeaiuy

Blanmsou VANN1THALNISUTEYNATDIYaNTIAUAIANTLIIOLROU
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 langInenadelna 3 (3-0-6)

(Modern Metallurgy)

unumasdlanglulanadeln langinerdmSunisusendanasnunazanuduiingde
dawnden madsua mnslilauysaliazandivestans Tavendnuluuazlanzedugiu Sunesiadn
TongnauBannuaslangiminu Tavgnaumsnisvian medansudedugaedanzuaslanena

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 HAnAARSTUgIvasTan 3 (3-0-6)
(Advanced Crystallography of Materials)
‘Ui%Lm/lLLﬁSﬁiJiJ"IG]?UE]\‘IIﬂNﬁ%}NE\Igﬂ ﬂ’ﬁLgEJ’JLUu {]Qﬁﬁiﬂiﬂﬁ%”]\‘i LaANYEIUNAY NTINAN
192180 NISAMUATIAVIINGN HaveslaTsasendndoauTRAvesTan
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 mia‘hamlﬁ‘mmiﬂ"'lmmiunﬁsmunﬁuﬂigﬂwaaLuai‘%”uqa 3 (3-0-6)
(Computational Simulation in Advanced Polymer Processing)
nannsuazn1suszendmalulagaeuiimesdigimaeniaiminssdlunszuiunisudsgy wed

wostugs nesgRlifuagnisuiurunn Usingnisainisdigleulunszuiunisulssundanediues

suifeuTsnasineduiiles suedeuisinludiodunsd suifeuituningSioduud
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 sufauizasetugamedaansauian 3 (2-3-6)

(Advanced Research Methods in Materials Engineering)

midetugimnaimnssutan waznisinsilaseinniside msldmaluladansauna waz
Ao ImaTdmTUUTEIIANA Wagn1sAUAUTEYE N1TIATIZINA NTTEUSEUATTIUUNAIINNITIYING
Lagn1silaus n1seAunenadudde msdaiissauienisinauslunisussaunagnisifuily
NIATIVING

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 1309@NIENNSIAINTINTEN 1-3
(Selected Topic in Materials Engineering)
L%ENLQ‘W’]%‘WN%ﬂ?ﬂiiﬂ’?ﬁ@IﬂixﬁUﬂ%ﬁgiy'}Laﬂ idosostisuwladluluusaznianisdne
Selected topic in materials engineering at the doctoral degree level. Topics are subject

to change each semester.

01213697 §UNUN 1

(Seminar)

a

nsdnaueuazeuTeteaulanimnssuianlussAuusyyien

L A7)

Presentation and discussion on interesting topics in materials engineering at the

doctoral degree level.



Page 27 of 27

01213698 Usymniiay 1-3
(Special Problems)
nsfneAuAIIMAmnsIuTan seaulayaien wazissussaloudusenu
Study and research in materials engineering at the doctoral degree level and compile

into a written report.

01213699 INVITNWUS 1-72
(Thesis)
WelusgauUSygien waziSeussadeumduineinus

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



