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(Thermodynamics and Kinetics of Materials)
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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.

01213527 waluladlavzme 3 (3-0-6)

(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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Fatigsue and fatisue mechanism of metals, crack initiation, crack propagation and crack
propagation rate, fracture mechanics, design for fatigue prevention, improvement of fatigue
properties, surface treatments for fatigsue 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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(Bioceramics)
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Characteristics and properties of bioceramics. Biocompatibility with human bodies.

Applications of bioceramics in medicine and dentistry. Case study.

01213532 JandianInsiwsindugs 3 (3-0-6)

(Advanced Electroceramic Materials)
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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 Wandwaduos 3 (3-0-6)

(Polymer Physics)

lananedwes anuzgauARvenediues aifaielduasinenseuavedalsazaly wodlues
LAZNOAWDINADUWAT AINUTANEUARIEES mMswasuanuzAd s WoRlUBSOFUFIUTOTI NANVDY
wodles duguineuwarnsneuausmnLieudnaremediueinwan

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 wodallasaduniduazlansdunsd 3 (3-0-6)
(Inorganic and Organometallic Polymers)
NALNYBINTISINANDALLDS LATNITTUNENWALLANIEVBINDADITUNIdLarlansdunse
Mechanisms of polymerization and characterizations of inorganic and organometallic

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

(Properties of Polymers )

autRvesanslaifien aulfvesasazats audAaniuzvesnds audiniana audangunien
auURnInas autRnisausou audfniglni

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

01213548 ns\deuvasnadiues 3 (3-0-6)
(Degradation of Polymer)
mMsvdeuremedinesninaudeu uas sandiady %’ﬂﬁwé’\‘mmy LENLAYRRNBLATY LIAUTINa
AYN UagaNINLINSBUT NI
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.

01213549 WadluasyInN 3 (3-0-6)
(Biopolymers)
ANTINVBINOFLUBTFININ NoAwesuaNaaglan 1IN LA NOFIIDITIFIU WaraRNTININ
WodasTINTWImME JaguBesenaudinim wlumalulag¥iniwn
Overview of biopolymers. Biodegradable and bio-based polymers. Bioplastics.

Biomedical polymer. Biocomposites. Bionanotechnology.

01213551 YaqudeUsznautugs 3 (3-0-6)

(Advanced Composite Materials)

diudoUszauIEnINuNnsnduasinanseedd nsndnlandalsenou audinina  uaz
mm%’aumaﬁa@@ﬂﬂisﬂau NIeBNLUUIAATUTENBY miilizqﬂmﬂlsg NSUANY

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 3ANTsuszAvUIIY 3 (3-0-6)
(Nanoengineering)
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[y 13 U 1
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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.

01213553 J&EQIININYUES 3 (3-0-6)

(Advanced Biomaterials)

N33 UNIUALALNITUTEENAVRITANTININ NITANWIGNBULLANITVDITAATININ
anuduiusvatlassaiswazaudRiveaian@inim anudriuldnsdinimuazanuduiiv Jangosaanenis
IS a [y E ' & A 13
P N15PRNUUUKATNSHER JanUgnilalieiesauuasiileliouda

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 nszmun’nmﬂsgﬂmdamﬂﬁugq 3 (3-0-6)

(Advanced Metal Processing)

Qmwwamam%uammummﬂa MIuNsuazIaunamansvesnsisunlanng  widuia
nanuazndnuntnduda suillurewds nsieledeanaznsiivle nsudeives Tanguan n1suas
wazmsitey nswasuudasmaluvowdedildnisuns msdulavesnzneunay QUERATIILTE nswasuudas
wanilildnsunsuagnsdsuudasamnsimuled nsuandeunaseniiana nisnesvesiieanles

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 NszUIUNTUUTIULSIENTUES 3 (3-0-6)
(Advanced Ceramics Processing)
wadansdunsizinagsndnlagdnisanvuin UjAseraniuzveunds nswalugd s

= o

ANAZNBUITIN LAZNITOULAILUUNY NITANBIANYULIANIZVDINAITINN nATANITHEALYIITN ngfugﬂmﬂ
mﬂmL%i'}ﬁﬂi@amié’mmmé’uLLazmiamﬁugﬂ NANNITVBINTITATENAITHVIUABE LAY JAT8158N I
AUNA MELTUNLETIEnaInasLYIuARY NTlAEuLKuTaiung nswSoutaguaniaes Weltlu
suiTeuaznsuszgndiBsgrannnssy meluladadelvdluniswissdunu nsfnudnvasianizres
Fueuesidin

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 n3zuuMsulssUnedasvugIuainensus 3 (3-0-6)
(Advanced Polymer Processing and Rheology)
VANNTUAENISUSEENATRINEINTELALaENITIA NTPUIUNTAATUTULUUTLAY NTEUIUNTT
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BN3ATUTUIIN LaENITUIUNTIUY MALITeq ﬂ'ﬁzmumsé'ﬂ%ugﬂ ﬂizmum'ﬁugmwuqmapmﬂ
Usingnisaintscneloulunszuaunissdanedwes nsddnw wdnnindessulumslémaluladaonfnmes
Prewden1dmnssalunisulssunediues

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 wiAluladuaznszurumsnanszuululasuaslulasdidnnsain 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)
IS a a IS5 ° [ & a a a
amsmveunalulaglulasdidnnsedin malulagiandwiunsussenddislulas Sidnnsedn
aunsallulasBianyselin madgnudn maunsuazusingnisalaneloudmsunseuiuniswdnseaululag ns
AndonBintudeninuseu nsidewaznisugnililessu nsiiuialeuasn1sinngn Nsazau@anIenIm N3
avaudslenll ndnyawaznalnvesszuululasuagssuuliiliasesnasedululas Jandwsussuululasuay

szuulniasaanaszaululas nszuiunsuanseaululastasnszuiunisaanssanseaululas
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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 etchins.
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 Aranssulninadidmiuiaaniegaainnssuuazn1sInnsvaade 3 (3-0-6)
(Electrochemical Engineering for Industrial materials and Waste Management)
amsnvesiaguondslulssine ndnnisvasiiineiivazusingnisalinisarelounaznis

Usggndldlunummeiasieadidomnas wasiduiwes nzuaunsuendelifiuaznszuiunsiliuians

voslanglunsusnimwianvoadendumnlilvi Inensiesesiomalriiiiai
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 A1398NLULLANNTIANTITINVBIHEASUINEMTUIANT 2R 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)
MANNIINITODNLUVLAZNITIANITWAIN UINISTYINTTINVOINGAA NN NTZUIUNITOBNUUULAY

finuwan Auet nsuamifiBsquam nszuiunisesnuuy Jademisimnssudmiunisesnuuy ns

donlddan dunsitenvesian nszuiunswusiliaznisesnuuy MyUssiliundndue wuudnaes wazany

YDINTIANITNTINVDINAAAUI N1TIATIENNTIN N15IANITRTIRVRIART U Ul TI LAz UDN TR

HAMANTIFHe AN
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 N15INDIANTHAZNITIANITNIDAFMNITNAMIUIAINTTEN 3 (3-0-6)

(Industrial Organization and Management for Materials Engineer)

mMsdamsileddulussdng nsmugunisianis nsindulavesesdnns armideuaznis
Wmﬂiajm’mqmm‘vmﬁm FEUUANAINLAZNITIANIT ATINUNUNITHER FasueALAzAINTINIEATN
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Y18 NIAIUANAUNY

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 N1FIATIZANINIANTTUTIAUANEMIUIANTIEN 3 (3-0-6)

(Quality Engineering Analysis for Materials Engineer)

WUIAANIGIAINTTUAMAIN NN999NLUULAZTDANUAYDINARIUT N1T0ONKUULAZAITINILKLY
NTPUIUNNT NNTOBALUUNNTNAGRY N1SATINTIUaENAdRUIER maﬂa‘uLﬁaummgmm%ﬁﬁa% n13
WATIRAIUAUNAT N1TUTUUTIANNINNITIATIENA1ITRALHAAIIUAUMAT T2UUNISTANITIY
el uRn1InsIandakanagey

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  521U8UTIIRENIIAINTINIEN 3 (3-0-6)
(Research Methods in Materials Engineering)
ndnuazspiouiBnsidensimnssuian memsgidguiitedmuaidonuide ns

sunudeyaiiionisnauauids nsdvuadiegiauazimaia 1153AT1eA nsuananaznisiansal

NaN53% MsdavieuiionsiauessnUMTUTEINLAY AT
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 msAnwdnwuzianzTasTaTtuge 3 (3-0-6)
(Advanced Materials Characterization)
ndnnanaznisUszgnivesnisdsnuuresiviiond msleseidnunmniaaiiuazng

Anseindlasadlasnndsnuuisdiond ndnnsuasnisuszgndveindesganssmisidnasounuudos
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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 laungIneradelns 3 (3-0-6)

(Modern Metallurgy)

unumveslanglulanadelud Tangingrdmsunisuszudandununazanuduiingse
dannden nmsdsuma malliauysaiavautBveslans lavgndmnlunaglavzedagiu Sumesiusiadn
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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.

01213631 HAnAARSIUGIVELTHN 3 (3-0-6)
(Advanced Crystallography of Materials)
Usvianuavauuinsveddasiadiaman nsiaeay Jadelasiadne uaniivdiundu nsenay
193180 MIMVUATIANINEN NavedlasaasawdnseaudRvesan
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 n133aeudINsAUITUNTEUIUNSUUSFUNB AT TGN 3 (3-0-6)
(Computational Simulation in Advanced Polymer Processing)
nann1suagnsUszgndmalulagaeuiinmesdisivionalmnssulunszuiunisudsy wed

wostugs Mylesedifuaznisuivawin Usingnisainisaislenlunssuaunisudssusdanediues

sufouiinasneduillos sufeuitivludiodiuud sedeuitumingtiodiuus

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 s21T8UT At ugamIAAansuTan 3 (2-3-6)
(Advanced Research Methods in Materials Engineering)
sdtetugensimnssuiag wazn1sdnrilaseiunisids msldmaluladarsauna waz

ARLTLNETA NI UUTENANA LLasmiﬁuﬁwﬁauﬂa NTIATIZIANE N1TLFHULTHILAZITHUUNIAIUNIIYINT

Lazn1siiaus n1seAUnenanuite msdavhssnuiienisiiauslunisussyuuaznisifiasily

NFETIVING
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 (Fadlawznedrnssuian 1-3
(Selected Topic in Materials Engineering)
Gesamemaimnssuianlusziutiyayen Midedeuvdsuuvaduluusazniansing
Selected topic in materials engineering at the doctoral degree level. Topics are subject

to change each semester.

01213697 &uuun 1
(Seminar)
mahauswazeiuTeteihamlandimnssianlussfudiyaien
Presentation and discussion on interesting topics in materials engineering at the

doctoral degree level.
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01213698 Usyniiiey 1-3

(Special Problems)
msfnwAuaiAmnssuian seiuUiyaen uwasseuseadouiusenuy

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

into a written report.
01213699 Aneninwus 1-72

(Thesis)
WeluseauuSeygien wazBeussadowduinerdnus

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



