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AMBBUYSETY

01213513 HOIANAFIEATUATIAUNAFINATVBITAR) 4 (4-0-8)
(Thermodynamics and Kinetics of Materials)
AUANAAITATAUANLAUTITR FOUTANARUAZUHUATNIN G WeFANTIHBT1TUAY

aan =}

8198818 UHATENAN WANIULIET IAUNAFNAATITILTLINE 9aUNAANERTIB9TEILNINEAN

af UfAseiifiulelmesia wellanisdinasinuasden nafinndn Usingnisaldae
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 N19ANENANYANIZIBI TR (WIS 3 (3-0-6)
(Materials Characterization in Research)

PANNNTTBINIATNNT AL UNIBSSIFENE ﬂﬁﬁﬁizqﬂﬁﬁ%lmﬂﬁﬂmmiﬂ’mﬁyﬂmumm%\‘lﬁ
wnd DenAde nnafiinistunisliunnaniadeaunesifiend ndnniseesndosgansaemd
BANAIEULLLFRINT A ﬂﬁiﬁi%ﬁqﬂﬁﬁ%ﬂﬁﬂ@ﬂﬂ%‘ﬁﬂﬁ@LzﬁﬂWiﬂuLLUUﬁﬂﬁﬂi’mTuﬂ’m"ﬁﬁﬂ ek
AmsneAidengnnnuazdelFinamiaailngdiannsalnUeiinnianszanesomaseu n1s
UfiRTunnstEndesganssmiBlanassuuuudensia nannnsndesqanssmiBiannssuuuuand
HIH NN9IATENARRENEINTUNABI9aNTIANBLAARNTEULLLFDIHNIN NANNITYBINIATNNS
ReUNasBEnaTaY ﬂ’]‘f‘lLﬂﬁﬁzﬂﬁﬂi\‘]ﬂ%’mﬁlﬂqiﬂﬁNﬁm‘iﬂ’]‘jLéﬂ%uuﬂﬂﬂﬁ’gﬂ@iﬂu

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 wallagnnsarialanniadugs 5 (3-0-6)
(Advanced Metallurgical Extraction Technology)
wmalulaginisain nsaanasaveslanzusdazsin n1satanegasmnssresslans uaz
A lanenauundng
Extraction technology, decompositions of each type of metals, industrial extraction of metals,

and metal recycling.

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

walulagnisiBen ANYMLEaNIZI8INI9MaaN TANNTIHNNIENTNTBIIDLEDN AIIN
Funanaslaseadefiianigiden ﬂ"l‘iﬂ'JU@NLLﬂzﬂqiﬁﬂﬂﬁuﬂ’]’mﬁNLMZ\]’JTWJ‘@%IL%m\l n19U9EaN
PBUNRNNET 19Usza s lans Eman LWﬂTuT@@ﬂWiL%@N%WQQ pnEede Funslaseasned
Haunnaiden woRnssnansgasidenlunns T

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 N193LATIEAANNNILGAFINNI9AANTEULANTTaNIH 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
nannisresnstansugluuuLaznalnaesnsiansau n1stdasiunisinnsaulagnis
Untfasdinedauanauaznisniieu nsdenl#danuaznisenuuy 35nsnaapUMsinnIew N3
AATAANNILFINNTNANTDN
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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01213526 TannssniBansdnigs 5 (3-0-6)
(Advanced Powder Metallurgy)

VANNNTUATNITUS T NAYa9 lann330BING MATANISANEIANE ZIRNIZYBING N3
ALANANTNARNI TAR TR INADINTT NIBINTTNANNS N1TBARIUALNIFEHTL NTARUAE
9B A NGB NMTUSLUAIENIES N1FDRNUULNARTDaNNTIBang ATANTTuTLI9w
FILATNITDBNULUNTTUIUNITNAANNEAFNINNTTH NTUANEN

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 wialuladlanznas 3 (3-0-6)
(Alloy Technology)
o = | @ 19 1 &
AT mHzaIm Al lad lansnas ﬂiZU’Juﬂﬁ‘m@qﬂTﬂ‘lﬁZﬂq&JL%@ﬂLLNZT@MZTNT%ﬂQNL‘Vi@ﬂ
Tavznannguindnuazlanznanlilgnguman nsimmiuarnistieueaslanznananaie Tany
Nﬂﬂﬂﬁmggm Tavznannanui TﬂifixwﬂﬂefuﬂﬁiﬁﬁzglﬂGﬁ%ﬂ’?ﬂﬂqmﬂ’mﬂiiﬂ AseenuULlansHaN
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 mwﬁﬁLm:ﬂfﬁﬂ%’uﬁqmmmuﬁqm 3 (3-0-6)
(Fatigue and Surface Optimization)
ArNdredlany nann19ATEINI9AINE NMSAALAZNITILNLFIYBITRLUAN NANTENIL
PEIANNARANFNS NITLTARRASF AT UNSTaTAINE
Fatigue of metals. Fatigue failure mechanism. Crack initiation and propagation. Effect of

residual stresses. Surface treatments for fatigue prevention.
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01213529 WeANTIMNNATBITARTUGS 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)
ANTFULATNITNAFDUNNAA N1TLATITRAITHIAKLAZAITHIATEA N1TLANSIILAY
naFnaRsueINIsuAn3Ie nsdsrandeeslanzuaranadan nadine
Mechanical properties and testing. Stress and strain analysis. Fracture and fracture

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

01213531 1991 8NAININ 3 (3-0-6)
(Bioceramics)
AnpnzenIzLaraNlRresTanEainganin anwdindulinidaniniusenig sy
msdszandirsingannimnesnisunnduasyiunnsss nadifnen
Characteristics and properties of bioceramics.  Biocompatibility with human bodies.

Applications of bioceramics in medicine and dentistry. Case study.

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

WANNNINNNIENNLAZIATIIBIRas TN Rn a1 An N LAz S8 aEefn

ANHNANRUF Tz I AT9aEg ATTuInNITul sy Tmim%wy@mmLLazmﬁ’s’?IWNTWﬁmeoﬁiﬁﬁﬂ

a &

maRasiuasiugUianaRnme i nnsuszyndresdandidningiasniin

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 WANFEASYBITAR 3 (3-0-6)
(Crystallography of Materials)
wwadmfganulaseadiondn n1sstuunlaseadendn annanstulasead1endn
AW sndalassadenAnuaraNTRintena T uae uazudmanaesdan
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 AaAaWILNITUszynANa g9 3 (3-0-6)

(Materials for High Temperature Applications)

nsdendanamiunisUszyndiigamgiee wafinssiniena lannssunieainaeslans
NAHENEIALEITHNVINE AN RGN
Selections of materials for high temperature applications, mechanical behavior, physical

metallurgy of superalloys, high temperature ceramics.

01213545 ARNANDANDS 3 (3-0-6)
(Polymer Physics)
Tuananedues aouzganafivomedimes ainaslduazinginszuarasssazans
WERNBSULATWERINDSNABNIMAT ANEANEUARIEEY N1SIUREUFDNLARIELAT WERINDSD
g HANLBINEALNES AU INANEIUATNITABUANDWINANNIBWEINAVBINEALNE S
4o
fawan
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 wedwasaiuviaduazlanzdurad 3 (3-0-6)
(Inorganic and Organometallic Polymers)
NAIN2BINITAANDANDS WATNITIILUNANYHURNITIBINeRmasafundduaslans
a = o
RN
Mechanisms of polymerization and characterizations of inorganic and organometallic

polymers.

01213547 axnABINarasNadNasanIuds 3 (3-0-6)
(Mechanical Properties of Solid Polymers)
nnaRngUaaseaudviiangu andRnrndanduafioens andfineunflaodaiuuas
i Badin wefinssndenanuuueulalanselin dag@esznaunadines aa1urn1sARNEH7
WORNTIH  N19ATINZBINEAWNES UI1NON1TainNIsumniin
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.
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01213548 nsiaNaBINDRINGS 3 (3-0-6)
(Degradation of Polymer)
A9 RDNIDINDRNDFIINAIINE DU LAY DENFLATU SIRNAINGS LEILATaDNBIATh
WIIBING TATN URTANINUIARDNIUNY
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.

01213549 WAALNBSTININ 3 (3-0-6)
(Biopolymers)
TA59a5192 89N RIHBSTINN 150528 NANANANITANEIANE WERNIL N1TTATIEN
Trs9a319fine59RfBng watafndanin waRwmesiBadanisunng wluma uladdanin
Structure of biopolymers. Application of characterization techniques. X-ray structural

analysis. Bio plastic. Biomedical polymer. Bionanotechnology.

01213551 Aandadaznauiugs 3 (3-0-6)
(Advanced Composite Materials)
nsffnnIzuaNNIsuaTNIIenuULdaR BTNy danBelsznauiduly nszuaunis
NILARLAZNILNIN
Processing and design of composite materials, fiber composites, chemical and physical

processes.

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

Arerfamaann UsedRuazaaudiantinluinetrmansuardmnssumianissiunlu
wmAANTSANYIANY zanITuaz AN T RYasTaR T AUNI N NsruaunIIHEn nnsUsTrgnduas
Fratnsnevsiesiinsziuu iy Tneishfensmdniugsmndnlnssadng auifuaznisiszandls
N[y

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.
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01213553 JaABININTUEN 3 (3-0-6)
(Advanced Biomaterials)

159U THALATN15UTLYNAIBITEATININ NTANEIANE WRNI1Z2BITHATININ
AN ANTuEnlassaduazantRvasianganin asdiniuliniedanmuazaansinie Jan
' a o & A ' & A 4
HRYFNAENWNEININ N19BBNULLLATNNGNES danUaniadaideseniazidadeouds

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 ﬂizmumiLLﬂigﬂmﬂam%’uqa 3 (3-0-6)
(Advanced Metal Processing)
DUANAATTATUASUHUATWIN S NNTUNTUATIAUNAATEAS2DIN1 TR NUL AN
W ANATHANUALNRI TN ANEE dmilueeuds nmmafeduadeauaznisidiuln n1sudesnaes
Tavizuan n1svasuaznisdes maasuulasnalwesudedidnisuns nsdulpessmznonuay
mauuds nawAsulaanai bilinisunsuazniswfsananfmnled nnsuanulaeusag
eI nnenedaeesRaeen lud
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:mumﬂmigﬂLsﬁiﬂﬁﬂﬁy’ugﬂ
(Advanced Ceramics Processing)
wmallan1sdanszinarsfinlagdtnisanauin UgAsenaauzessuis n1smand
ATANAZNDUIIN LATNITBULAILULNK NITANYIRNE AN BINNLETIRN WIARANITNAALEST

[ % a

fAn IugUdanannaesRinlnenisfnAiuuazn1s3nTugl MANNNTIDINSIAEUNATTUIINADS
LaTUAF8719EMdNBUNTIA NITRTENTUINLEIIRNIINTITULIUADY N1FTIATENUNNAATLS A9
wEandaanAnAn el luenddouaznisussgndiBegnamngan waluladade i luniswEes

FUITUW NISANHIANT SLRNIZUBITRINLTTIRN
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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‘a‘zmum‘ﬂ,mi;jﬂWﬂﬁLN@%ﬁy’mpLmzﬁwmﬂ‘mm 3 (3-0-6)
(Advanced Polymer Processing and Rheology)

MANNITUAZN1TUTLY NAIBIANEINTTUAUALNITIA NFEUAMNITEATHIULL LR LA
ﬂizuquﬂﬁiﬁﬂémﬁugﬁ‘iw Lmzﬂﬁwrmmﬁﬁuﬁ fiendes ﬂﬁzuquﬂﬂiﬁm"ﬁu;jﬁ N9TUINNITTN
SUuuugne Usngnisaintatnslenlunasuannandamedmes nadifnen ndnniadesdin
Tunstémaluladronfiame s maenidmnssninnisulsgUnedwes

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 wialulaguaznszuaun1anansruululnsuasiulasdidnnsein 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)
amsanrasaluladlnlnsdidnnseiin maluladdagdmsunisusygndidelulag
a & a 4 a & a = ' ¢ 1 ° o/
Aiannsein gunsollulasdifinnsein n1sdgnudn n1sunsuazdsingnisaidnalandiniy
a o/ a (2% nl/ v = a 4
nszuannsHanszaunlas n1sifindendinduBenanuiow n1sldeuarnisugnilsloanu n1sAnw
ANPUATNNSHANTA NFEZANBINIENIN NsazanElainsl nanyauaznalnassyuulnlasuas
sruuMinasasnasziululas dagdamiuscunlulasuazazuuinadasnasziululas

ﬂi:ﬁ.l’Juﬂq‘jN’?ﬂ@]izﬁu\tﬂiﬂiLL@SﬂiZUfJuﬂ’]‘jﬁﬂ LLGiﬂﬁQiZﬁUTNTﬂﬁ

19



Overview of microelectronic technology. Materials technology for microelectronic applications.
Microelectronic devices. Crystal growth. Diffusion and transport phenomena formicrofabrication.
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 AFNTaH NN UARAMTUIAANEAFMNTINLALNITTANITLBRY 3 (3-0-6)
(Electrochemical Engineering for Industrial Materials and Waste Management)
nann1sras A ARnaznsruaunisdielen wunmeaLassad danas [Euiges
nazuamnakendag Wiaznazuamniavin uagnavaslans nisdudqsiuRalagnazuannis
wRsuuuUTE M uas M iuaznnsianse nnsuenirwdaneadanduuntélne dnennns
wasflanieiinueg
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 N15BBALULLATNITIANITNTIAVBINRAT AT MTUTANTIAR) 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)
NANNITNTITRBAULLUALAITIANITWERR UINI1TIYINITINVBINARTUIT NT2UINNTT
DBNULLUATWNWITNARST 0491 ﬂfmwmﬁflﬁ%mmmw N9UIUNITRDNULY 98N NIAINTTH
AMFUN13DBNLUL N13ienTEdan Sunsitenedan nzuann1suls3ULazN1IeBNLUY N3
ULIRUNAAA A LUUAIRDY LAYEIEIBINITIANTTNTIAUDINRANUT N1TILATITNTIN N9
FANTTARLDINARTT W 9 LA e n 999 KRN INTIRFeRIInEDN
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.

20



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

nadapsdnantell N1ALANNITTANIT ATHIAENUAZNNTHENNTOINNEARINNTTH
nednEuliuANanAnIadaMAeanaIMnaan NNTATEUATIAILN NNFINUHUNITHAR Redmiag
ANNATAINIBINIEATN N1TATLANNITHAALATTER N19U5UU5998N19 NITUFNITUY AR
ANTARIA N9 L HEUTUALNITRIEBNATYNE m‘jmw]mﬁunu

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

UWHIAAVINTAINTTHA TN TN N1998NUULLAIDNIAUATBINART T N19DNILLLLAE
NTTIMUNUNTEUINUNIT NITDBNUUUNITNAND ﬂ’l‘m‘m@ﬂﬁmm:www@Uﬁ’N@ N19EBULEU
mm‘:gmm’%mﬁ@"ﬁ’m N19ALATIEARITHANINGY ﬂ’ﬁﬂ%‘uﬂ?ﬂ@mmwm‘ﬁLm’]:ﬁmmmzwﬂmw
&1ma TzUUNTANTT iU fiRnnsnsaeifiauaznaasy

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 41 deuABITENIGAFINTTNIAR 3 (3-0-6)
(Research Methods in Materials Engineering)
ninuazanflonainisidanndmngsndan n1sdmaziidlynuiedimuaiatasnidde
NM99usINTiyANaN19919ULNLATY n1afLAGaDNuATINATA N19AATIHT N1FLL ARALAE
M9A9190INaN9AdY nMadarinaes s aiaue s BsunITlaz LAz TR

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 NMTANENANEUzANIZIBTaRT U 3 (3-0-6)
(Advanced Materials Characterization)

ninnsuaznIalazgnfiasniaiantunrassidiand neanasfiBenanmniafiuag
nstmasintelassaislagnisdeaussiiond nanniswaznislsrendresndasganssms
BANATBULLUABINTIA NIABAANIMLATNITHAN N193LATITABIAININLAZLUTHIDN9LAT
Tneasmnnsalndununszanendsem nannsuaznisdssgnsuesndesganssmiBlannssuuuy
AB9HAY NAABENARDEIAINFUNADI9aNTTATBIANATEULLLFBINT NENN1SIB9NTTIABALLY
Aianmsou n19RmssinaslassasnslnenisideaunBdnasen NANNITUATNITUTEENALDI9R
VITIAUPNEATULINDLADHN

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 lanzAnanasialn 3 (3-0-6)
(Modern Metallurgy)

unuwasslavziulanasia s Tanganandmiunisdssndandseuuazanuifiningde
Ruanden N19RLNE mwMNN‘],IﬁiﬁLL@:NNﬁ’@W@GT@M: T@M:Nﬁﬂuﬁmm:ﬁf@%:ﬂﬁmcﬁ’m
Sumefusindn Tanswandsgauazlanziminiun Tanswannisnisvines mallaniananiugs
pa9lanuarlansnay

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.
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01213631 WaAnFARSigInDsTan 5 (3-0-6)
(Advanced Crystallography of Materials)
Ussnmuasans1ns2alasemdonan nadeaun Tadalaseadne wanfiodaunsy nas
naN . 1BINa NIiIUARANIIHEN nazeslassadnAndeaNTRYeTNe
Types and symmetry of crystal structures. Diffraction. Structure factor. Reciprocal lattice. Ewald

sphere. Crystal orientation. Effect of crystal structure on material properties.

[
o/

01213641 N1991a8BINITAMInINNSTUInNIsLLsgUNER MBS HHEN 3 (3-0-6)
(Computational Simulation in Advanced Polymer Processing)
Mﬁﬂm‘jLmeiﬂi:qﬂﬁmﬂTﬂaﬁmﬂﬂﬂqmﬂ%ﬁwmﬁ@‘mﬁﬂQﬂiiNTuﬂizuquﬂﬁiLLﬁigﬂ
WoAWeIINge N3 ARRLarN1sUS U YenngnisainisdialeulunszuaunisulsgUnan
a -4 P=% ad I dl p=% ag s a (-4 p=% ad L4 =\ a (-4
wodwes sueudtnadedudles sudeuds ludefwuus sedeudsuinindiofiund
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.

¥
a o o

01213691 seAdy LB IUgIN T FINTIHTAR 3 (2-3-6)
(Advanced Research Methods in Materials Engineering)

JATIUgIIARINTINTTY waznnsdnvinlasdnentsads nastimalulaganasume
LAZABNRUADIAIMTUVUSTHIANA UATN1SAUANTRYA N193LATIENG N19EELIEeIuaI TN
LNAIHNIAZINTG UAZNNTHAARD NM190AUTIENaAsY Nadavinssssaienitsinausunig
Usznuaznnshnai luansansinnis

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 L‘%'mqu:vrm‘f“mfsﬂﬁiui’m 1-3
(Selected Topic in Materials Engineering)
L““}mLawﬂzmﬁmﬂﬁuiﬂﬂmzﬁuﬂ%mmﬂL@ﬂ sadadnadasulas iU usiaznianisinen
Selected topic in materials engineering at the doctoral degree level. Topics are subject to change

each semester.
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01213697 ANHNWA 1
(Seminar)
maiauauazafisevintiafiinaulanidmnasdan ssAuusayaien
Presentation and discussion on interesting topics in materials engineering at the doctoral

degree level.

01213698 {layninLer 1-3
(Special Problems)
naRnEfuAdmIsANsaNdan sviulBgaien uarBuBeadsiuanees
Study and research in materials engineering at the doctoral degree level and compile into a

written report.

01213699 AnuNfnus 1-72
(Thesis)
FeatussAuUBynyien wazBeuBaadowduinging

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