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n.Aruen  (dfleendn 24 Miasfin
— ANNWN 2 yiasfie
01213597  ANNW 1,1
(Seminar)
- Fruen1AL 10 vdneifie
01213513  QOMNAANAATUAZIAUNAFNERTIDIING 4 (4-0-8)
(Thermodynamics and Kinetics of Materials)
01213514  NMSANMNIANUMANIZEDITAR [11ATe 3 (3-0-6)
(Materials Characterization in Research)
01213591 sudgunieennedrmnsandan 3 (3-0-6)
(Research Methods in Materials Engineering)
- Ayusmidan Tislaundn 12 widaefin
01213522 wialilaginiaadmlannisdug 3 (3-0-6)
(Advanced Metallurgical Extraction Technology)
01213523 inAliladniaidoniugs 3 (3-0-6)
(Advanced Welding Technology)
01213524 N199ATIEAAIHATRAINNITIANTBRLALN19897 W 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
01213526 T@iﬂﬂiiNL%\iwﬂ%uq& 3 (3-0-6)
(Advanced Powder Metallurgy)
01213527 walulaglanznas 3 (3-0-6)
(Alloy Technology)
01213528 A wduaznUS LRIz aNTIgR 3 (3-0-6)
(Fatigue and surface optimization)
01213529 wqﬁﬂﬁ‘swwﬂmmi’mﬁy’uqa 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)
01213531 LHFIRNTININ 3 (3-0-6)

(Bioceramics)



01213532

01213533

01213534

01213545

01213546

01213547

01213548

01213549

01213551

01213552

01213553

01213565

01213566

01213567

01213568

o/

anAEn Inaafindugs

(Advanced Electroceramic Materials)
NANPFNAASYBITAD)

(Crystallography of Materials)
FandnsunisUszendigomgRgs
(Materials for High Temperature Applications)
ARnAnaAINDT

(Polymer Physics)
waRmeseiuviaduarlanzdurdd
(Inorganic and Organometallic Polymers)
anAiBanaaswedinasuasuis
(Mechanical Properties of Solid Polymers)
naiReNYBINeANES

(Degradation of polymer)
WARLNDTEININ

(Biopolymers)

FanBasznaudugs

(Advanced Composite Materials)
ARanTanseAuu L

(Nanoengineering)

FanFanindsge

(Advanced Biomaterials)
ﬂizmumiLLﬂﬁgﬂm\ﬂﬂmﬂy’uqa

(Advanced Metal Processing)
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(Advanced Ceramics Processing)
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(Advanced Polymer Processing and Rheology)
L‘WV"ITHT@@LL@Zﬂ‘jZUQuﬂ’]‘jwﬁWﬁ?&UUTNTﬂ‘j
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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)

(Microelectronic and Microsystem Technology and Fabrications)



01213569  Aranasn iaRdmsudanmegaamngss 3 (3-0-6)
WAYNITIANTTUDILAE
(Electrochemical Engineering for Industrial Materials
and Waste Management)

01213577 NN19ABNUULLALNITIANITNTIRUVDINAASTIN 3 (3-0-6)
AMSUAANTIAR
(Product Life Cycle Design and Management for Materials Engineer)

01213578  AM99ABIANIULATNITIANITNNEARINNTTH 3 (3-0-6)
Am5UAFNTTan
(Industrial Organization and Management for Materials Engineer)

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

01213596 L‘%mquzmﬁmﬂﬁwfm 1-3
(Selected Topics in Materials Engineering)

01213598 eynfiey 1-3
(Special Problems)

2. Angninug  (tlaand 12 Bqefie

01213599  AngHnug 1-12

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

QMMW@WT’]NW%%@LﬁNLL@ZL%QNﬁ@ ANTUTANARUATUNUA NN N ANTTNIRT1TUAY
#158va UFATEAT NAIULEE IRUNAANEATIZILUTLANYE IAUNAANEATVBITLUUN AN
AR UfAseniildulalnmesia walanisiinasinwacmdon nafinndn Usngnisalda
Toupnadan

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 NTANUNANY AN IBeTaR (W15 3 (3-0-6)
(Materials Characterization in Research)

NANNITEDINIRINIAREULIassIRiand naUszndFmalianinaniadeniunessed
wond TwnAds nafiiniatunislinseniaisaueesistiend nannieesndesgansad
AlanmIsuuuLdeInIn NsUszand EndesqanssmiBidnaseuuuuaeIna1nluawidy N1
ArseABenmnnuazdsunomiaailnedsannsalndafinnnsnsyansenandseu nns
UiRTunslEndesqanssmiBianasenuuugesnsnn vanNanAesqanssmiBlannsauuuuaes
NI NSRS NABE NAIMNTUNABITaNTTANBLAARTBNULUADIHIN NANNITVBINIATAIS
IR G k-t e ﬂ’]ifa}Lﬂi’]ZﬁTﬂ‘NN%’W\‘ﬁﬂﬂiﬂﬂmﬁm‘jﬂ’]iLﬁﬁ%ﬂ%ﬂﬂx‘l@ﬁﬂmiﬂu

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.



3 (3-0-6)
01213522 walnladnnsarinlanniadugs
(Advanced Metallurgical Extraction Technology)
waluladnsadin nssanesiavaslanzudazefin nsaianiegasAnssHeeslans uazni5in
Tanenauunltng
Extraction technology, decompositions of each type of metals, industrial extraction of metals, and

metal recycling.

01213523 mﬂTuT@@mﬁL%m%y’uga 3 (3-0-6)
(Advanced Welding Technology)

LWﬂTMT@@ﬂ’IﬁL%’ﬂN ANHULLANIZVBINTTNADH T@Mﬂﬁﬁﬂﬂ’]ﬂﬂ’?Wﬂ@@‘iﬂﬂL%@N ANTHANIARA
2091A5985 197 NIUN 19 B DN ﬂﬁ‘jﬂfm@?»lLL@Zﬂ"lﬁﬂ@ﬂﬁ/uﬂ’NtNﬁNL‘VTWJT‘M?@EL%@N N19U52/ 1LY B
wanndn  nisuszamseeslansiiiman mabidadnnsdendugs aansdede Fuaslassasnofisnmg
n19d@en Wqﬁﬂi‘jmm‘jﬂﬁL%I@NTuﬂ”l‘zT%mu

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 N193LAT1ERANNATR9INNISAANIBULAZNTLBNAY 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)

WANNITBINTTAANTBNIUULLUATNA (NFBINTTTANTDN Asifasfunisinnsenlaanig
Unifasdnedaunlnauaznisinasy m'ﬂﬁ@ﬂsﬁ%ﬁfﬂqLmzﬂfﬁ@@mm‘u ATN1TVIANEUNITIANTDN
AN99AT1EAANNATRIINNNSAANTBN

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 TannssaiBamsdog 5 (3-0-6)
(Advanced Powder Metallurgy)

wannisuaznisUszgndreslannIstiBang WARANISANEIANEMRNIZYBINE N1TATLAN
AR TARETRANHDING NYIBINTHANHI NIBARILALNITEHTY NNFTRUATNTTAEN AN
%011 N19USULAIFNE N9BDNUULNARSDITIaNNTTHBINg WATANITULSFUEUGILAZNTTRBNLLL
NTLUIUNTTNAAN NYANINNTIN NFRANEA

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)
asRmunesmalulaglanzmay ﬂﬁzuqum‘mqﬂﬂmﬂfejuLM%ﬂLL@?.:T@%:T@JTﬁﬂszmﬁﬂ Tan
nannguanuazlansnanlgnguman naimnazn1siauenslanznananaie Tanzuane
zﬁ’m;gm TanznaunAnu il TZQ‘VTZNNNTuﬂ’]iﬂ‘j::ﬁqﬂGﬁ%ﬂ"lﬁ@ﬁﬂﬁ‘lﬂﬂiﬁm nseanuuLlansHay
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 mwﬁfmzmﬁﬂ%’uﬁqmmmuﬁqm 3 (3-0-6)
(Fatigue and Surface Optimization)
ArnEne9lany Nalnn19AITRNI9AINET N1SIAALAZNITIEEFI2BITRYUAN NANTENL
PBIANHANANFN MItTRRKRa M UNaTBe T AHAN
Fatigue of metals. Fatigue failure mechanism. Crack initiation and propagation. Effect of residual

stresses. Surface treatments for fatigue prevention.

01213529 qu’?m'ﬁ‘swwﬂﬂ“ﬂmi’ﬂ@ﬁgugq 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)
ANTRALAZNITNAFAUNNNA N1TIATIZAATHAULAZAITHAZEA NITLANSIILAZNAAIEAS
¥89N13UAN31 NsUsEgnsvaslanzuazas@if nadiinen
Mechanical properties and testing. Stress and strain analysis. Fracture and fracture mechanics.

Applications of metals and their failure. Case study.



01213531 L5 HNEININ 3 (3-0-6)
(Bioceramics)
AnenzaniziazantRizesTaes18nganin anrwdiuliniedanandusieniauysd
nsUszgndiesndnganmlmenisunnduasiunnsss nsglfnen
Characteristics and properties of bioceramics. Biocompatibility with human bodies. Applications of

bioceramics in medicine and dentistry. Case study.

01213532 Jandidnnairafiniugs 3 (3-0-6)
(Advanced Electroceramic Materials)

WANNNTNINLATNEATATIB9Ra TR 1wanfin Wi i uazfasngegangs1an
AHANTNE S99 lATea39 nsruaunsulsgy Tassadneganiauaraniiinieiinasagsiin
mMsdRssilasiuguiansn s tiin msuszgnduasianadnlnarafin

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 WANANERT2BITER 3 (3-0-6)
(Crystallography of Materials)
AR UTATIFEINAN N1T9UUNTATIRENAN FNNIATIHIATIRENHEAN ANENRNE
' 1% = PN 1 @ 1%
sendnalasaEEanAnuaraNTEnIena Wi wa WAYUHIARNIDIING
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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01213534 dandmsunisuszendfigomgiy 3 (3-0-6)
(Materials for High Temperature Applications)
madandandnsunslszandfigomnfigs nafnssunna lannssunienmaeslansuan
éqmmsﬁ'ﬁflﬁﬂm@mmﬁqq
Selections of materials for high temperature applications, mechanical behavior, physical

metallurgy of superalloys, high temperature ceramics.



01213545 AANANaRINDS 3 (3-0-6)
(Polymer Physics)

Tuananadnes anuzganafivamedines adfaglduazinginsruansansazans
woRmaSuaznaANaMADHNINAT AMKEaELARIENY n1aAsERIuEARIuf WeAmesadngIY
199uTs NANIBINDRINDS FUgIHANEUATNNTADLANBINNANNEEIBINAYDINE RS AINED

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 wWaAmNasatuvaduaslansdunas 3 (3-0-6)
(Inorganic and Organometallic Polymers)
AR NIDINTITRANDRLNES LAZNITIIURNANHULRINIZYDIND RN ANVET LAz lansBunad

Mechanisms of polymerization and characterizations of inorganic and organometallic polymers.

01213547 a@xlABINaIaIWaRINasaaInds 3 (3-0-6)
(Mechanical Properties of Solid Polymers)
a © A 1 va A ] % va ] P= v 1 G
N13RAFUIDIUDILINEANE U FNUAAITNEANEWARTELY NNU@]%QHLMHH’J@GLNMLL@ZYNLﬂu
Bardin wofinsssidanauuuuenlalovselin dan@elsrnaunefiues aauen1sAaIEsa Wy Rngsy
ANTATINYBINDRNES UIINNNITINITURNIAN
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 NSRDNIBINBAINDS 3 (3-0-6)
(Degradation of polymer)
NNSADNTBINERNDSANNAIINE DY LAY BENBIATY FIRNANUGY Uauazaandindu
LIITNNA @q@%‘w URYRNTWLIARDNIINTY
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.
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01213549 WORNBIBININ 3 (3-0-6)
(Biopolymers)
Tnsesdenanedmestanin nsdszandmaianisfinundanymeianis n133msnzi
TAs9a3198neSafiing wanafindanm weRmesi3eganisunng wilumaluladdanam
Structure of biopolymers. Application of characterization techniques. X-ray structural analysis.

Bio plastic. Biomedical polymer. Bionanotechnology.

01213551 Yandlaznouiugs 5 (3-0-6)
(Advanced Composite Materials)
ﬂ'ﬁﬁ%ﬁuﬂizuqumiLmea‘frﬂﬂﬂLLUU&’N@L%@‘]Ji:ﬂ@U 5’@@@@ﬂizﬂﬂmﬁuﬁfﬁ NFLUIRNITNIN
LARLAZNIEAIN
Processing and design of composite materials, fiber composites, chemical and physical

processes.

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

Aranfiaan Usedfvazaannftnantinluingimansuardmnssumanssssuunlu maila
nsAnEIANYMTRWIzLAzaNTRYaTaR sz AUNT I nTzUaNNNIHAR N1sdsrrgnduazfaag1Yas
wansflasziuule Tnahdsnnudniugssdnslassadng aanifuaznnsuszegnd o

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 ARATININIUGS 3 (3-0-6)
(Advanced Biomaterials)
AN1991UUNTRALATN1TUTLYNAYBITEATININ NITANBIANYUSLANIEVDITHATIAIN
pNANEYaslAseaE Az AT RvasdanBanin annsdniulintedanmuazacaniiuiy danges
o A w g 4 Y 4«
FRIENNTININ N1TDDNULLURLNNTNER TanUgniaiaidadauuaziiadous
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.
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01213565 nazuauntaulagUnnslansiugs 3 (3-0-6)
(Advanced Metal Processing)

AUMNAFERSUALUNLUATHING N1TUNIUATIRUNS ANARFIBINI T AL HULIR N MHNFHAT
NANWATWAINIUNTNTNEE duiluresunds n1sfeiardgauaznisdiule nasudesazaslansnas
nnanasuaznsden n1sasnulasnaueesuini nnsuns m‘iLﬁUTWﬂmm::ﬂ@ul,l,mﬂ’ﬁﬁuLL%\‘I
nnswasnulannafi W lEn1sunsuarnisuassulasnansmslsd nnsuaniagusaasendana
naniasaasRaean (b

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 nTzUIMNMSUUsgLEIRndugs 3 (3-0-6)
(Advanced Ceramics Processing)
a [ 'S a ag aaa [ [y
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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.
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01213567 N9eUIUNITLUIFUNIRINAITUGILALINGINTLUE 3 (3-0-6)
(Advanced Polymer Processing and Rheology)

NANNITRATATUTEENFUBIANEINTENAUAENI9TR NFEUIUNITEAT NI LUUR LAY
ﬂ‘jzuqum‘jé’ﬂ%mﬁugﬂ‘iw Lmzﬂ‘jzuqum‘fﬂ"‘uq fifiaating ﬂ‘i:uqum‘jﬁm%ugﬁ ﬂ‘izuqum‘j’%}ugmmu
ayeIna Usngnisainisdnalaulunszuauniandanefimed nadidnun nannisidesiulunisly
walulagaaufiomeidaumaanisaanssniunsulsgUnedmes

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 wiAluladuaznszuaun1anansruululasuasiulasdidnnsein 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)

asanaasmaluladlulasdidnnsefin maluladdandmsunisuszgndidelulng
a & a o a & a 22 ' ¢ 1 ° o/
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nsruanNsHARssiUNlAT n1aindendinduideanindeu miwmm:miﬁqﬂﬁﬂfﬂﬂﬂu NITNHNAY
UaTM3iANTA MaFeaNBInenIn nsazandaloind nanyauaznalnassszuululasuazszuulin
wapanaszsiulnlag dandmsuszuululasuazsruuinedssnasziululas nsvuaunisnansesiuls
TrsuaznszuamnisAnuAsRaseiunlas

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.
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01213569 ArNTaH AR MFUTAANNEAFMNTINLATNITTANITLDURY 3 (3-0-6)
(Electrochemical Engineering for Industrial materials and Waste Management)
wanmsres R LAduaznszuauniatnelan LaweRLATTad TDNEAY [EuEeS NTLINnIS
uendagiuaznazuauniainBiuagnsaestans nsusulqeinaalngnszuaunisnReuuun
uaz T Ruaznsinnan nsusnumsdanaasRendusn i Anennseesdensiiueg
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 N15BBALULLATNITIANITNERAVBINRAT AT MIUIANTIAR) 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)

NANNTIINITBBNULLUATAITIANITNEAR UFN19T)9IN5BIRRINAATUT NTTUINNIT
AENULULAERAMHWARA T N3uaIninfliBonainin nazuaunisaanuuy Tadunidmnsandinsy
N198anLUY ﬂﬁiLﬁﬂﬂT%’ﬁ’ﬂq é’umﬁ%ﬁ’mmﬁ’ﬂq N9rUIUNITRUIgULaZNITEBNULLY NITUTZIEN
WNARAT LUUFIEDY WATENYUDINITIANITWEIAIDINAANUT N193LATILRWTIN N1TIANITINTIN
YBINRASTUT N T99TUUAZHEN 159970 KARNWTFRDRIUIAE DN

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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