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vivnlungugnaimnssy §idnvseidnd (WD)
\A5 aelseiuLardyud (Pandora) g1usud
Uatco) lansuaviazasdns (Kinzi) Yaquazndaau
(SCG) uaz ninfaualnasium (Procter & Gamble)
Process and Production Engineer’s persona:
FAInsnsyuaunIsHAR A AuTIfedna

@ s

QEEAVe R G [ P G L R TR VER I R PIR LY
UseiuRuATNISHER BaNKUULAZUIMSIASTING
Tunsufuugenszuaumsliandunu anvealde

LA INUNARNA

1.1.1 enumudaguagnizuiunsndnanunse
AuRunsruIunsHanlildaud@Yan i seants
delvinninRINAR AT g

1.1.2 ANU3AIUNMTOBNKUULAZRRUINTZUIUAS
wARLfisnEAna anduny anvende
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(Seminar)
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(Materials Technology and Trends)
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(Research Methods in Materials Engineering)
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(Seminar)
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(Research Methods in Materials Engineering)
- Jyneniden  lideeni 12 wein
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01213528

01213529

01213531

Q1215552

1213535

01213534

01213535"

01213542

01213543

01213545

01213547

01213548

01213549

01213551

01213552

mmé’maxm‘sﬂ%’uﬂqmmzauﬁqm

(Fatigue and Surface Optimization)
wqﬁﬂimmdﬂa‘uaﬁﬁﬂsﬁguqq

(Advanced Mechanical Behavior of Materials)
WIATININ

(Bioceramics)

Tandidnlnawsiindugs

(Advanced Electroceramic Materials)
HANMAR3URITER

(Crystallography of Materials)
fandmiumsuszegndiigumniige

(Materials for High Temperature Applications)

Qs

WALLATB U TN

anaussauggidmiunsUsegnaldausnuiiiedes

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)

(High-Performance Materials for Nuclear and Electric Engine

Applications)
MsduATIERIandunid
(Organic Materials Synthesis)
\PHineALIT

(Polymer Chemistry)
Wandwadiwes

(Polymer Physics)
dudfvowedes
(Properties of Polymers)
nsidenvanediles
(Degradation of Polymer)
WORAWDITIN I
(Biopolymers)
Fanifausznoudugs
(Advanced Composite Materials)
ImnssusEauuly

(Nanoengineering)
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01213555

01123556

01213557

01213558

01213562

01213564

01213566

01213567

01213569

01213571

01218572*%

01213575

fanuazgunsaifaiati

(Semiconductor Materials and Devices)
Tassaireseiuevmenvesituinuavresuds
(Atomic Structure of Solids and Surfaces)
soUlndianvsedind

(Optoelectronics)

TIndingd

(Photonics)
Uiﬂﬂgﬂ’]'ﬁﬁﬁﬁ’]ﬂi@ﬂ%ﬁgdLLﬁSLWﬂﬁﬂL%Gﬁ?La“ﬂ
(Advanced Transport Phenomena and
Numerical Techniques)
nsuUsuuasnsUseanaldauian

(Materials Processing and Application)
ﬂ‘izU’Juﬂ’l'iLL‘Ll'SE‘LlL‘tﬁ’]ﬁﬂ"f?ﬂ@&

(Advanced Ceramics Processing)
ﬂ'izmumit,l,ﬂigﬂwaaLu@%%guqmaﬁwmmmm
(Advanced Polymer Processing and Rheology)
Amnssulvatidmiviagmenainnssy

wazAIIANISURLEY

(Electrochemical Engineering for Industrial Materials

and Waste Management)
msUsvendldneufiamesanglunmsiassi
WNAINTINAUIUIINTIUIER

(Computer-Aided Engineering Analysis for
Materials Engineering)
APINTIUNTTUIUMSUALNTHARTER)

(Materials Processing and Production Engineering)
N130DNULUUNAANUAAMTUNUTIIAINTTY
wavMIAeLERNTan

(Product Design for Engineering Applications and

Materials Selection)
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01213512* walulaguasuwaliumieian 1 (1-0-2)
(Materials Technology and Trends)
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Advancements in material technology. Materials for renewable energy and energy
storage. Semiconductor materials. Materials contributing to carbon neutrality. Smart materials.
Materials for medical applications. Materials technology management. Data analysis. Relevant

laws and standards.

01213513* gauunafansuazIaunaranivesian 3(3-0-6)
(Thermodynamics and Kinetics of Materials)

Qmwwamam%ﬁ%Lﬁml,a::l,%qaac?\ AULELAALATUNUN WG NORNTINYRINTUATANTAZANY
Ufieuad wianed saunamandidesedng saunamanivesssuuvngaued Uiizendilidule
lymesila nallan1slinsigrniannuseu nsifiangn Usingmialingleuvesian wagnsdlfnwm

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. Case study.

01213514 M3fnwanwaRNIzvanlunuIdy 3(3-0-6)
(Materials Characterization in Research)

wénnsvesnnInsdsnuuvesdsdiand msdsvyndldinaiiainsmadsauuresisdiond
Tuanidds nisuftimslumsldunsnisidenuuvesiviiend winmiveandesganssaididnaseunuy
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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.

01213524 MTATIEIAIATRAINATTAANTBULALNNSUBINY 3(3-0-6)
(Corrosion Failure Analysis and Prevention)
wannsvasnsinnseusluuunaznalnrasnisiansou nstesfunisdanseulaenisunles
fedaualnauaznisiadou niadenliiaguazniseenuuu Fnsvaaeunsiansou n1siiasey
ANAURTINNSARNTDU
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.

01213525* naf1@nINIsUANIAN 3(3-0-6)
(Fracture Mechanics)
naraws MswNinuuug avgudaeiy Mmaiarianumieinanisuanin nadansnisuansin
wuunanainigadavgu wsanseiuuulawniin ﬂﬁiLLWﬂﬁﬂﬁ%ﬁﬂ@jﬁUL’)ﬁ’l TanUseneu Jananiliug uas
Taquily N13ATITAOUTDEUAN NIAFNYI
Linear elastic fracture mechanics. Fracture toughness measuring. Elastic plastic fracture
mechanics. Dynamic loading. Time-dependent Fracture. Composites, laminates, and nanomaterials.

Crack inspection. Case study.

01213528 Arwidwazn sUTuRIMNgauTan 3(3-0-6)
(Fatigue and Surface Optimization)
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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 wqﬁﬂﬁumqﬂa’uaﬁaﬂﬂfmqq 3(3-0-6)
(Advanced Mechanical Behavior of Materials)

ALAY ALLATEALAENNTILATIENR m'iU'izLﬁum'iLﬁagU nsUsviunsdeniy audinig
navesian Manaaeuant@nienavesian woAnssunanavesianigamgige nnsuaninuay
naransveinIsaniT nsdszgndnsldnudmsiulansuarnsiasizianuida nsdifnwm

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 wsiinTann 3(3-0-6)
(Bioceramics)
dnwazianizuazaufvesiagwsdntiam anmdidulaniednmiuianisuyednig
Uszgnasiintinmlumanisunnduasiuanssy nsalfinw
Characteristics and properties of bioceramics. Biocompatibility with human bodies.

Applications of bioceramics in medicine and dentistry. Case studly.

01213532 Tanddinnsiwsinuga 3(3-0-6)
(Advanced Electroceramic Materials)
MANNITNINIENNLAELATUDIRITNEIALEsIEN WwIsnd v wslinluddn i way wsn
a @ | = P EY) a o a = a a a o a v a I3
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1A598319 nTrvIumsulsiy lassainaniauazaudimalviivesesiiin myvszendvesiandidin
nswwsadin

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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01213533 WaAnAEnsveIdan 3(3-0-6)
(Crystallography of Materials)
wwaRnAeRulasad1mdn Mssuunlassadiwdn auuaslulasaiiwdn auduius
symnlassaindnuazandiviana T was wasuiivinuasan
Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures.

Relationships between crystal structures and mechanical, electrical, optical, and magnetic

properties of materials.

01213534 Yandmiumsuszgndlifigumniiae 3(3-0-6)
(Materials for High Temperature Applications)

nsideniandmsunisussyndldfigaumgias naAnssuninauaznianeninvelansuas
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Tanegnay wsiinuazianduszneulawsdinldiduiagmuli Yanedaunugumgigddiveinia
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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.

01213535* Fagaussauzadmiunsuszandldausuiunieiuasiasoseun i 3(3-0-6)

(High-Performance Materials for Nuclear and Electric Engine Applications)
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Study the principles of selecting and designing high-performance materials for
advanced nuclear energy systems and electric vehicles, with an emphasis on ceramic materials
and inorganic compounds that exhibit high thermal resistance, mechanical strength, corrosion
resistance, and durability under extreme environments. Topics include applications in nuclear
fuel and cladding materials, radiation shielding, structural components, and electrically
conductive materials used in electric drive systems. The course also covers safety and reliability

standards for materials in large-scale engineering systems, while fostering integrative analytical.
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01213542 M3duATRIANBUNTY 1(1-0-2)
(Organic Materials Synthesis)

sy

mMIdunseniandunid lassasrauarainuhiufisenvesansusenaveslsniin nsdauasiey
Indeiduiiugu Infuwelsistuvetlessuuazeyyadasy nidifin
Organic materials synthesis. Structure and reactivity of aromatic compounds. Basic

polymer synthesis. Anionic, cationic, and radical polymerization. Case studies.

01213543 \nilwediuesd 1(1-0-2)
(Polymer Chemistry)

UszTimanivorivermaniniaiiunediues wellwesdunsest U§Asemedwelsiwduyes
wedleidunswdt nsliswinaanditardnuaviansveineiwes Minuaulas@Iwedies
NN

History of polymer science. Synthetic polymers. Synthetic polymerization reaction.

Analytical methods for polymer characterization. Control of polymer structures. Case Studies.

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

luananefiwes aouraauniiveanadiues adfaraldwasinensvuavaaisavaionediues

uagneAleIMADLIMAl ANNDAVEUATIBE1Y nsIUABuanusadeuia wedmesedngiuveuda

HANvemedwes dagnuiveiarnsnevauemLioulinavewedwesiwEn

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.

01213547 auUfvaanofnes 3(3-0-6)
(Properties of Polymers )
autAvesansleifien audRvesansasaty audRaniuzveauds audivnana audAngumien
AuUAILEs audfnisanuiou audinialuvi
Single chain property. Solution property. Solid-state property. Mechanical property.
Viscoelastic property. Optical property. Thermal property. Electrical property.
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01213548 msidonvemedines 3(3-0-6)
(Degradation of Polymer)
MaidenvemeAmaiIne oy was sendindu SeEndnugs uasazoonBady usuding
FATIN UaYANINIARBNTUN Y
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.

01213549 WedNasTInm 3(3-0-6)
(Biopolymers)
AMsVINEALLRTEIn N wedlwesuandataldniaTaninnaswediueitagiu waradn
P wedweitinisunnd Jagdwszneutinim wluwalulagdinn
Overview of biopolymers. Biodegradable and bio- based polymers. Bioplastics.

Biomedical polymer. Biocomposites. Bionanotechnology.

01213551 '“J’ﬁ@;L%&Uizﬂawﬁ"uQN 3(3-0-6)
(Advanced Composite Materials)
drudeusvaussnituuninduazivanseated nskaniandiusenay audiniinalazaing
fowvaeTanalsznay Mmisenuuuiandlsznay msuszgndld nsdfinw
The interface between matrix and dispersed phase. Fabrication of composites.
Mechanical and thermal properties of composites. Design of composite materials. Applications.

Case study.

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

A1911AAN Useifnazanunnmuinluineimansuazimnisuaianssyauuilu naila
nsfnwdnuuzianzkarantAvesianseavuily nsvuiuniands nsUsvenduaziiag1a1es
isesilosziuunly Tngiiufisemduiusssninlasaing audfuasnsUsegndlda

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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01213555 Yasuazgunsainasiaii 1(1-0-2)
(Semiconductor Materials and Devices)
ananiRdaidnduardidnnseiindvesTan w1 auandivemihdudavessesserinsingg
udnnsianeesgunsaifeiand waluladmsaisszdugania nadifnu
Physical and electronic properties of semiconductors. Properties of various junction
interfaces. Principle of semiconductor device operation. Microfabrication technology. Case

Studies.

01213556 lassainsznussnauvasiufiuasusauds 1(1-0-2)
(Atomic Structure of Solids and Surfaces)
wanfiwdundunarusingnisalideauu UAsenseninalwney, 81annseu, Lavovnoy

AuanTRvesiui UiATeusvan maddsundadaswaisiufinssfugania mstanasingei
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Reciprocal lattice and diffraction phenomena. Interaction between photons, electrons,
and atoms. Surface properties. Magnetic interactions. Modification of surface microstructures.

Surface measurements and analysis.

01213557 paUlndidnnseind 1(1-0-2)
(Optoelectronics)
virumansaau anautfiniesiussulndidnnseiindvesian mwduiusssninemauudiay
Tan #andvasgunsaiuas nsdifinw
Wave optics. Optoelectronic properties of materials. Interaction between light waves

and materials. Optical device physics. Mechanisms and applications of optical devices.

01213558 Inllniind 1(1-0-2)
(Photonics)
andvasusngnisaifosas nsamafamsudfadnedon Wuwessuuasiaing gunsal
Wnind Auvauasiu aunsalfauSuaiusiunsed
Physics of luminescent phenomena. Indirect radiation detection. Semiconductor

photosensor. Photonic devices. Scintillators. Dosimeter.
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01213562 Usngnisaianeleuduganasinaiiaidaiiey 3(3-0-6)

(Advanced Transport Phenomena and Numerical Techniques)
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Viscosity and the mechanism of momentum transport. Shell momentum balance. The
equation of continuity and the equation of motion. Dimensional analysis. Thermal conductivity.
Shell energy balances. Heat conduction in a complex shapes. Temperature distribution with
more than one variables. Fick’s law and shell mass balances. Diffusion-reaction equation.

Finite difference method. Concepts of optimization. Multiphysics modeling.

01213564 MiuUsguuasnisuszenaldanudan 3(3-0-6)

(Materials Processing and Application)
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Recent advancements in materials processing. Phase transformation for materials
processing. Materials processing for production. Materials processing for advanced Materials.
Materials processing for nanomaterials. Materials processing for organic Materials. Materials

processing applications. Case studies.

01213566 ﬂixmumnmigﬂmwﬁﬂfi'?uqa 3(3-0-6)
(Advanced Ceramics Processing)
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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 n‘axmum‘mﬂ‘sgﬂwaﬁma‘%ﬁuqmazf‘mmﬂizu,a 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.

01213569 AmnssliiadidwiuTagmiigaamnssuuaznisinnsvede 3(3-0-6)
(Electrochemical Engineering for Industrial Materials and Waste Management)
Awsvevianvandelulseive vdnnsvasluiuaiuarusingnisalnisateleunaznis
Ussgnaldlusumaneduasivadidomas uasiduiged nszvaunmsuendglifiuasnszurunisinli
Uigmsvedlanglunsusnimiagueadenduurldly SsanisaTestiomaliiung
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.
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01213571 msuszendlimeufinmeidrglunisimseidsismnssudmiuinnasudan 3(3-0-6)
(Computer-Aided Engineering Analysis for Materials Engineering)

wénfiuguesniinseiidimnssudomaiadsiuam msvssgndldneuiuneiaeluy

MIlmseiidang msusvgnaldreufianastislunisinssiildsaiuiou nsvssgndldnouiinnes

HrglunsTiasgiddliiund msdssendldneuiaimeitislunsimseiddihuazuingn

Principles of computational engineering analysis Computer-aided engineering for
mechanical applications Computer-aided engineering for thermal applications Computer-aided
engineering for electrochemical applications Computer-aided engineering for electromagnet

applications.

s

01213572* FAINI5UNTLUIUMTLAYNISHARN AR 3(3-0-6)

(Materials Processing and Production Engineering)
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Materials engineering for process and product engineers. Process planning strategies.
Productivity enhancement. Process improvement methodologies. Quality control.  Cost
analysis. Risk management. Project management. Materials testing compliance with industry
standards. Engineering standards and regulations in production. Data analytics and digital tools

for decision making and process control.

a7



01213573* N1380NUUUKARAMTEMTUNTAMINTSULAENSARGRNIER 3(3-0-6)
(Product Design for Engineering Applications and Materials Selection)

NseaNLUUALITRILIHERS M NsAnFenTagdmSunisesnuuuldaimngsu sedeuisms
TludiolamuniazA1591809dMIUNITINLUUITNIAINGTY dUUANIINALAZNIIAIINGEU NSARLADN
Fanluniseeniuundndneiniana msdadanianlunisesniuundndunniaiuieu faquasaud
il nsdmidenianlunisesniuundniusimsliih Jaquimanuaznisldanu audfnaeiuay
yaliiuedl nsuszgndldnudaniiuaginiiiag Tusasuyuuuiiugiunssuiuntandn

Product Design and Development. Materials Selection for Engineering Design. Finite
Element Method and Simulation for Engineering Design. Mechanical and Thermal Properties.
Materials Selection in Mechanical Product Design. Materials Selection in Thermal Product Design.
Electronic Materials and Properties. Materials Selection in Electronic Product Design. Magnetic
Materials and Applications. Chemical and Electrochemical Properties. Chemical and

Electrochemical Applications. Process-Based Cost Model.

01213591 seid8uUdsIqeMAIAINTINIGER 3(3-0-6)
(Research Methods in Materials Engineering)
wanuazseliguitn1sidenisiminssudag A5iasER Y i e muaiadaui de
nMsnunudayaiiansnuunuide nafmuadiegasivaiia Msiiesed nsulananasns
Fsainamsisy msdavhssruiienisthiaussienumsUssyuuarMsaRu
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 (3palamzmeiemnssuian 13
(Selected Topics in Materials Engineering)
Fesamzmaiuimnssutaglusydusiygiln wdeFeaudsuuiasiiluusazmansfing
Selected topics in materials engineering at the master’s degree level. Topics are subject

to change each semester.

* sreAtalu
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01213597 U 1
(Seminar)
mathiauauazefusehidenthaulamedmnssuian swiuUingly
Presentation and discussion on current interesting topics in materials engineering at the

master’s degree level.

01213598 Ugymiiiee 1-3
(Special Problems)
nsAnwALATIMNSImINTINTER sEaulialn wasiSsultealisusieau
Study and research in materials engineering at the master’s degree level and compile

into a written report.

01213599 Anefinus 1-36
(Thesis)

a e as =l =l =l @ a = 1
MelusziuUiyainiaziFauFealauduvingdnus

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

* 51g3nlm v
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FEAUATUUL AU WANAZILLL
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B # (good) 3.0
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C wald (fair) 2.0
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7.3 NITUIUNIVIUGOUNARUAVSNAATSNsFBLSvasiian

7.3.1 NMINIUEBUTAUTIEAY uaznangas waizlidndalddnianisine

nalnnsmussuianisinfulazmsUssiiunsyuunIsSountsae (Aanas AUN-QA)

A1sMINaeUTI8TMaEn Course Learning Outcomes (CLOs) iuinausindn Tasiduainnns
A19un CLOs 199uAarI18391 INTAlULALdnARBINY Program Learning Outcomes (PLOs) U84
WANENS Lﬁ@'ﬁﬁﬁﬂ%’iﬂﬁﬁmusi@waé’w5ﬂ13L‘§au:§'ﬁﬁﬂwuﬂﬁaﬂ’laLLﬁm%a N3TUIUNTAINGIIYNDBAUUY
wavsuiunisnanaln PDCA (Plan-Do-Check-Act) sl

1. Plan (19um)

Amuna CLOs dalau vaausassednilvaenndasiu PLOs veanangnisanuuuidnisinuay
Uszifiuna (Assessment Methods) 7lmsngasuazidenleariu CLOs Tnadladasedureas Bloom’s
Taxonomy WasMIUszuKAIHEN1IEU 0 IARRE1UVIAT

2. Do (A ilunns)

- damisEuNTaoULaAINTTUNNIISEUS fidempdaaiu CLOs

- Lﬁuwé’ﬂgmm‘iﬁ&lui (Evidence of Learning Outcomes) 194 KA N1TUIY T1897U A5
aounannA-Uanenin vielasaanu Lileazvieunisussquadmdniu CLOs

3. Check (n973@0v)

- mugeu (Verification/Moderation) laggnssnandinigluvienisuen vsenugnssunsniu
aoudase Wefinnsanmuaenadesestosoy inuminislinzuun uagnanisi3euiiu CLOs

- Aiaswideyananisuseidliu il ensr9deusEAUNISUTIE CLOs veadidn uasadnemana

Untede anulunais uazanulusdlavesnisuseidiu
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4. Act (UTuuge)

- AFUNANITNIUABU LaTTIBIUABANLNTTUNTUTOLUINSNANGNT

- dhwansnuaeululdiulgs dewn F8msaeu uagismavsaiiuluseinliimnyauuay
fiuszAvsniminniuaunduidngaaas PDCA iilemunagiwieiiios

AsMIuFBUTIEITIazAiuN1IAIY CLOs Wunauainan dail

- Amua CLOs dalauvesusassedniviaanndasiu PLOs

- senuuUIsnsiauasUssiliunaiivinsauuasdeuleatu CLOs

- iukagdinssindngIumaGeu] 1wy naeu st 918U IEeU Maslasy

- mugeumelu/neuenlaugvsinandivionnenssunsdasy

- agUnauazUiuugaiodildRamden Fmsasu uagitmsusnduegiweies

nalndanarelinisseunisasuduliedaiinanm wudiFewdugudnans uasduuseiu
IiiEnansaussquadnsnisiouusasednn (CLOs) s dudhilununseunisussiuanninues
AUN-QA

7.3.2 MINIUFRUTTAURGNGAT wasanddaduianisine
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1. MunukasAmuansyuIun1sUssliudadiondsdisanisfinm

- ASTUMSUIMIVaNGMIMUMIL PLOs vemdngas Widnau viusemsidasuulas asaunqu
ﬁaﬁmmmé’ Winwy wasAuANvUz UMY aEiaue

- AFIUNISUSHISUANgAsAmuUAnsyUIunIsUsullutadiand sdnsanisdnuluunasd
n1sAnw i N1sUssivnuentugn Tuszezinatliifiu 6 ADUAENSIRINIUNNSANEN Lag N3
Usziliuangldtoudin (employers) Tussazianniglu 1 U wdsdusanisfine wsestnday 6 ifeu
AENAININNNTTUY

2. dflumsiiudeyanadnsniaiseuivesindia

- ifiudeyanadnsnisieuivesiadfinanuaredd Wlensnaaouitmiuannsnaenndesi
PLOs firviunls suldud nmsussidunuesvestaidin Tnsnsdrmstadfiosswuudsresulatuas
n159A¥i1 Focus group wag n1suseiiuanng ldUmudin Arguuugeunuuaznsduntval I Uudn

a o
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NaNgATIAINTIUMEAATINITMAR @1v13rInsTuTan UNTINENFULNUASAIEAS Tn15A1AU
] = s s ¥ [~ P=3
WnIguLaralunsUsEAuAMA VA ngnse1ulussuu TnedanunTaunuIniares ASEAN

University Network — Quality Assurance (AUN-QA) wiiel#n1sususdnnisudngasianudussuu

Y

[
L al L3

aenndaafuinnssuaina wazannsaiauinunmldeswseidadunnda My nadwsnaFeus
(Learning Outcomes) ﬂmmwmsﬁaumiaau (Teaching and Learning) N353 9 8LavUINNT 54
(Research and Innovation) 3ufl1n15uUiAMsIvINTUaznI1siidiusuiudeay (Academic and Social
Engagement)
Tunmsaniunisussiununmaing s vangastadnlvidszuunisuinisdianisganinlagly

&N PDCA (Plan-Do-Check-Act) teliAnnsianegwraiiles fail

- Plan (11327194#W)

wangaslanmuad g IFevaY Lasnadws n1sLTeus vamangas (Program Leaming

Outcomes:
PLOs) I donAd 93 URUSA1T89AMLRALIMIINENEY TIN4MDUAUDIA BAILA BINTTUDY
AAYAEMNTIU UINTFILENG 19U 1SO UasnguuneduaUUasnisvesianmans (Material Safety
Regulations) naanaunwildimaluladuazuinnssuiansesulan (Global Materials Science Trends)
NITUNITUTMINANGATITEUTILNUNANTIATIBENM TALTINILBIMEaNgATHas AMMUALK N TUTUUS
smsanfunululdaluuazausunneguniuiaveududssdmnl ludssdiumsdanisiSeunisasy
N13398 N13U3N1TIVINT warduq

- Do (M3sAilun1g)

ndngmslasnssunsumandngns faeu guimsniain Aldsuneumneasiieufifnay
waufitmualisiniu Wemuasyfulglasiaieneivuasnssuiumsideuilfiinnuiiuade T
\Wun15i38u3AIN (Active Learning) n13i38u3a1ntaymn (Problem-Based Learning: PBL) 133
91nlA511U (Project-Based Leaming) warjuluuiassunausu (Flipped Classroom) Lﬁanisﬁu
nsAndasedt MsuAdgm waznisussgndldauiluaaiunisalae lnenaunaiunisissuiiuy
Lab-based Wag Research-based ag1uduty wus1edwdedu 01213512 malulaguazuunldunia
Tag 01213513 guvmamansuazIaunaanstoian, 01213514 nsAnwdnuazianzyesianly
1398 01213591 seideuismedmnssudan swdedvidendeqlundngas gissuazlanniin
1AT99UTdouas W 1LdUBHAITUN U Project-based Assessment, Seminar Presentation, La
Oral/Poster Presentation lutafiiwnn1sseAurIALazuIu1und (i osimuiinyznisdeans nnsdn

FAT1E9 wasn1Tvinuduiiues1siisanain
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Tusuyaainserasdiasulundngnsidudifervaluanianmansuazulumalulad
HUANUANNNLIUINTANTIZAU Q1-Q2 LATWAIYIIUAITIRIUNUSL Guest Editor %50 Review Editor
TunsansuIuund 8nadailianusanilenidvnsseduuuned 1w Tasants Double Degree,
NUITYFNAVINILAF LaguITenaadsene (W JICA, JSPS, NSTDA, NRCT)

wangasdalianudfnyiumsinundnanmildn lnednianssu Career Guidance, Research
Methodology Workshop, 1SO & Safety Training, 5288 4U% n15 Mental Health & Wellness
Counseling WisduaiuaunamadnlanagiinusFinmugluiummufnmimdums
Tuﬁﬂuiﬂiaa§ﬂﬁﬁu§ﬁu ﬁﬁﬂqmﬁﬁawﬁﬂ'ﬁm%ﬁﬂmﬂ%’u LU Materials Processing Laboratory,
Characterization Laboratory, W8y Advanced Composites Laboratory WieuLAs il a7 Wuaey
(State-of-the-art Instruments) 19U SEM/EDS, AFM, FTIR, BET Surface Analyzer, Spin Coater, Wy

Electrochemical Workstation Lieseafunsieudidaujifnaynsidetugevesiian

- Check (MsasradautazUseiiiung)

MENgASLALNIIUMIUIMIMANZATHINTARILEaYUTTEUAMAINNITEUNTADUY HAGTWSENNS
3ou3 uarUsgdninimnisuinsndngaskiuszuudssiduniglulasaeuanauingst AUN-QA e

o [y a =] a1 1 = o 1 a T £
alaue laesuilsanuAaivangiduladudy (Stakeholders) laun Audinn fusenaunis
¢ v o v oo v v ar ) ' o

NARREIMNTIN B19158RaeY eltlutayaasvioundu (Feedback) lun1swmuieganeiilas ag
TeuUnsUsTginUszasrmuurunuinliluwsasusssiu wisuausiuruumalunsaumaune
vaslymmnnlilannsaussglanuinguszasd

HadWs N s LT uudesruuiazieununnud i wesiddanarduda laun

= L3 a a Vs s o .

nsAnuNUnANITEluINsaITUILITIR nslesuseiatauenaIu (Best Presentation/Poster
Awards) 4ar3197auTRNITUIINBIANTITETLAVVIR TINDINTLATIMUMIsSAnwIAesEAUUTYYIen

nealsena W gUu nmd waselsy Sduludefigalfausy@ninmeeinisdiiuaumainmue

AUN-QA UaymMsiniunaunImvangnsagnssiaiiio

- Act (MsUFuUgauasamn)

nwan1sUsziluuay Feedback i3y udngmslasnssunisuimsudngmsldfiarsaniaue
wnMaagiunsiivteuIniUsEun1Ain 1 Weduiunsusulganein msdansiseunisaou
wazfAanssuaduayusing 9 Iivuzauduaiuud suwlasweanaluladuazanudesnisves
paausL TdaaiylioransduasindidusnlunmsinuiuinnssunisSouiasaitoeda
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lngagunisanfivaiuvemdngasienssuemansumdnudo avdainssudan winendy
inumsans 1uluauudnnizues AUN-QA agsasudau deusnisiiuuamadnsnindoud s
PONLUULAUIMIVENENT MIdansiieunisaen msusediung Msatuayuids Waudinsiany
nanAmUfinLarNSUUUTIAMAMANNNS PDCA g1edady iesjsgidmnglunisrdndudinssdi

UniinAnwininnug mnuaansn uaennsssu wieunmguiimnssuianssauunuvifeg1aiung lng

€

o =l

SNuavLdRlULAaY criteria M3 AUN-QA fis4il

1. Naﬁwén'ﬁﬁauﬁﬁmwi’q (Expected Learning Outcomes (ELOs))

wangasimnssumansuitnudgn a1vimnssudan ivuanadnsnisileuiveatuga
(Program Learning Outcomes: PLOs) a1 dusruU 1ned1989m1UULINIIUDY ASEAN University
Network — Quality Assurance (AUN-QA) uas#dnnisuas Outcome-Based Education (OBE) vl al#
Undindlausnuzfaenndeaiuiusisvesnnsasaming ds naenIunoUALeweAINLADINITUDS
magaamnssulasdnsluganalulag Janadelvl

1.1 ATEUIUNTAIMUARAENSNTTBUTvaewdangns (ELOs Formulation Process)
nsimussadwsnsiSsuivemangmssiunislrsnuznssunsUssimangns Smfudidermama
Fnsnneuen wagsunugiianlddiude (Stakeholders) ldun armgmavnssy Avding uay
fanilagdu wielvinadwsmsiSuiasionidovimitaziushveumninedeinunsmaniiisjagnisdu
uIngndetuiidunisadiuinnssuuarn e s ey n1simun ELOs $1989mu Learning
Taxonomy 1% U Bloom’s Revised Taxonomy (Cognitive-Affective-Psychomotor dorains) Wilo
asouAuyNIfveInaFoud daudniug anudila mavssgnd nsiesie nsdaasiedt loud
nsUsslluaAmelnsagamsirnssuia

1.2 ANNEDAARDIUDY ELOs waz CLOs (Alignment with Course Outcomes)
wadwsnsieuivemdngas (PLOs) lisunsaieslesesradussuuiunadninisiiouseiuiein
(Course Learning Outcomes: CLOs) #11 CLO-PLO Mapping Matrix Lﬁﬂlﬁﬁulﬁ)’hﬂﬂﬁﬁ‘zﬂﬁﬁm
avuaLUN15UTTq PLOs ateasudu uastiielinisaeu nsussidiuna wasmsidvasyiourinue
AaanTshusiuiagndnwlaogneiusyansniw

1.3 YaUIUATRINATNSNNIISBUvRIaNgAT (Coverage of ELOs)
nadnsn1siseuivemangninsaunquiiainueialy (Generic Outcomes) uay WnugLan1znng
(Subject-Specific Outcomes)

vinwznalu (Generic Outcomes)

o MsAnATITALaruAlmIdsdudeu (Critical and Analytical Thinking)
. miﬁ"aaﬁﬁmﬁﬂmn’l3aa'wﬁﬂszﬁwﬁ‘ﬂwwﬁ?ammlwaLLaxmmé’Qﬂq‘w (Academic

Communication Skills)
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o mildmaluladansaumauaziniosdedmnisilumsiseuaznsiiauena (nformation and
Digital Literacy)
. ﬂ'l'i'ﬁ"lﬂ’lui"mﬁ’UﬁSu‘Lué’ﬂwmzmawﬁm (Teamwork and Interdisciplinary Collaboration)
o N15UTMISI81 nsilugin wazarusuldaveuluivrdw (Leadership and Professional
Responsibility)
NNBANIZNY (Subject-Specific Outcomes)
o muilddnlundnnis nowd wazmalulagasivlivndimnssuag
e muEmnalunisesnuuu Iinsent wazuidgwimneTagmansieuuifaddimngsy
o Jinwem eI mIleseRilessuu uasnsdanseiesdannuslniluaiuniageans
o audhledumnasndy gramnssuEide uazuumsnsRaunssBu (Carbon
Neutrality)
1.4 '5'1EJmiwaﬁwénﬂiL?ﬂuﬁmaﬂwﬁngmi (Program Learning Outcomes: PLOs)
PLO1: 28NULUUTALAZNTEUIUNIHER LAgYTNNIIANNIAINTaRMEnsiunITiasIeilasasna
auld wazanssauzvesian Wouitymnsideuieiauntaniineulandnislda
PLO2: uaransinsesiannnisliiniesiioniomadansiinsiuasduunaadnuasanldogng
gdes ielilsdeyaaudivislasiaietaniilussloniioninuian Uiuuginssuiunissin
vy aAdeaiminsutan
PLO3: HanHaWITenseuinnssuduiaIngsuian %qaxﬁauﬁnmsgimms%’fmmam%ﬁlﬁ%’mﬁ
gaufulussAurIAMIowIwITA lunszuIunsssedudusyuy Tnefidsiesseussaninide

s

PLO4: uansaonisnsiiniuinuiesed wesiiloslaenisdudu Jinsient wasdeulesdeyainnguteya

'
as = @ Vv

WA dumaluladfidvia eaduayunsuitymduiaguasnszuiunisudalaeg1amunzauiu
USunilluAsuutag
PLOS: feansmiiasnasuidasimnssutagldesnadaaunazmnzautunguidmaney dhuns
thiaue matavide visunanulusuuuunwninevienmdangy
1.5 nsfidusiuvasiidulddudes (Stakeholder Involvement)
M3 ELOs Ailuntslagnunisiuiimnadauiuaingaulsdudonatsngy ldun
o AVIAAMITITINGG MnaaTurauAnwilulssnatazaissying
HUszneumMuaznIMgREMINTIITANMENS WU geamnssulany wiiind wedwes uasTanuily
. AudiiuaeliAntagtiu easioudsraunsalsidunmainnuasauemanisievndiruemdngas
e MhYNUNIATIUAYDIANTITE LWL NSTDA, NRCT, waraa1duninsinguninnf Jeyauay

mAATILRINNguWE g lnseiar S Ui ELOs fieniuaouanluiisonsulusziuana
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1.6 MIUsTqHadnNsMsEEuiuaznsUTuUseEnaraiiias (Achievement and CQI via PDCA)
wangmilsvuunsianuuazUsuiliunanisussg PLOs Hunalnang 4 wu
o MaUssliuTeINaTN1EBUINEIINUS (Thesis Examination)
o mMsUszfiunandde nsdiausludmun uaznsiinilunsansivins
o mMsdsamuiisnelavesfiudiniuarungdng
o MIUTEYVUMMUNANZRTUTEIUNH995 PDCA (Plan-Do-Check-Act)
wannsUssiumaigniuiy Jiasesd wasiidgnssuaunisusulsinmnnegenaiiies
(Continuous Quality Improvement: CQI) Lﬁalﬁuu"lﬂdwﬁﬁmﬁﬁﬁ%m'iﬁnmiimm;'; ALENT
wazAsTIIAATIAIANT annsaudeduldlussfiuumnui
2. Tﬂi\ia%”mLazLﬁamwé’ﬂgm (Program Specification and Structure)
nangesIMNIsEAansuviiudin a1v1ianssuiag ldnisesnuuuiasuivuialasiasimangns
ogseillos ieliiuay aeandesiunnufnuimadennis ANuAeIn1suedgnamnssy wa
waliumaluladFagadislni lagiawizdtu Faquilu (Nanomaterials), Yanudswtind (Functional
Materials), wag¥anifionamgsdu (Sustainable Materials) ndngnsiidntuifioaiadndiafifiniug
ANENTD Wagiinuefianansaudetuldlussfuniunend
2.1 5’1ﬂazLﬁﬁJﬂwﬁngmLLaz‘iwam (Program and Courses Specification)
wingmswuseanidu 2 uwumsiinw:
o UHU N WUU N1 Inenlinudesnaied 31uau 36 whehn
o WU N WUY N2: 318397 + INendinug $1uu 12 + 24 e s 36 wiaefin
eI nIvgneaniuuln Woulsaegraduszuu (Constructively Aligned) funadnsnis
Foudvomdngns (PLOs/ELOs) Insfinmaysanmsfisarudiimauiuasdufon wioufuianssunis
SEUIUAINTANY LU NSITEUNNTABUILUY Lab-based, Project-based, Seminar-based wag Problem-
based Learning lnurvunifiomsaeluusiavdunniddangusoaniunisalnsueniiudsulusge
simelunseuiomuasmmundenmaiinumualy Weliilaiasousquasuiu uasduusslonifian
fahegnaselui

gdvlminudaiauauuzaingidiulddude

nmsUszininendngns SednsSeudainanaundiimeusnuazaelusnlifuusi
Rendusgivilundngns Sammdngnsimnssumansumdadaldifiudunsiniinedeadels
nsIRNIANNRRINsYRIRaIALsUlueuAn laun s1edn

01213512 Materials Technology and Trends Lﬁ.alﬁlﬁuﬁ?ug’lu'ﬁlL?ﬂquﬁ'a?ﬁUfaqLLaz
winluladymaTagiviuas

01213525 Fracture Mechanics ey 01213572 Materials Processing and Production
Engineering titonaulandmsysannisenuidmivenudsnaludnuasausiu Process Engineer

and Production engineer
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01213573 Product Design for Engineering Applications and Materials Selection i onau
Taml'ﬂwmsm']mimmé’eﬁ’m%’um'mL%'a’ru'muu'lué'ﬂwmzmuﬁm Materials Engineer/ Product depth
engineer foyandngninarisandsaseivimunannsadifisldi qiiondngns Lvledues
AR WaTTEUU LMS 11 Google Classroom Microsoft Team dadailvirildaulddrudennngs
ridldetnsazmn vangasimnssumansumdadin a1vnimnssuianyadunisairedodindil
mmdiBeEn inweidouarmsiinsest nenausaussgninuiiiteuAtymaiduniuniagmans
afelnaldegredivszdnian laseasramdngnslasunisesniuuegeasudiuuasiuade
woniinisdeansungiidulfdiudennnay uasaenadoaiuaces PDCA

2.2 AUERAATBIYDILATIHTIVANGATAUNAANTNIIT8U] (Constructive Alignment
with PLOs/ELOs)
nseenuuunEiuarlasaimdngnsininiodiduegalusruy duet

1. ﬁugm (Foundation): U Materials Thermodynamics, Basic Characterization

2. s¥iunaN (Intermediate): 141 Research Methods, Lab-based Techniques

3, SEAURNIZNN (Advanced/Specialized): W Nanomaterials, Advanced Ceramics
Processing, Functional Polymers

4. ﬁﬁmﬁugsmﬂmmxﬂizqﬂﬁ (Integration): L% Seminar, Thesis
atfuayunsussauadnsnsiouiueandngns (PLOs) Tneru CLO-PLO Mapping telsiiiulainnis
Seuntsaeu nsUssliy wasnsiTpasvieuinwsuasaussousidosnslussdudadindnwiede
ATUNIU

2.3 mahuanauiuvesiiduladudennldlunisuiulsmengns

wangnslimssuilaaiausuusangiiawladundevatangy loun:

o NIARAENNTIY: LU gRavnsulane, windlind, wefiwes, Taquilu

. Audiiuariantegiu; eagvpulszaumsniaidumaihnuiasmiumanisietudio

o ENTAANAMAYINIG

o MhenuNAsFLazedngdde 1wy NSTDA, NRCT
oyauavanuAniumaigninninssiuasiuuglanaundngns i uasionssumsiiou
msaeustnariallos ielindngastinuiualiy nssiunaieInIveIgRaImMnIsy Laraenndeafiy
UMIFIUEING

2.4 MsdansiSeunsaeuieatiuayuradwsnnsFous

s

ynseivilundnansil msssnuuuianssumsBeunsasuiidaiou tieatuayu PLOS/ELOs Lu:
¢ Lab-based Leaming: AnUfjtifinisltiaiesiiouavimafindinseitan
« Project-based Learning: vlAsauideniowinnssusuian
« Seminar-based Learning: MyulaUanau n13aiuse HATATIATITIITIUNTTY
« Problem-based Learning: Hnuflaynasannuiungnanvnssy
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2.5 A1AULATWAILIN1TYB9318797 (Course Sequencing and Progression)

(4
[

ndngmseanuuuly sredvniianussidesuaimuinsmeanud dausilugiu — sdunan —
sefuamEe — Aanssuysanms/ seivniuguaenguaudiasinuemsinesy
o EATERUNAITRILTINBEITBRAYASUTYENA
o WANTEAURIIILTULIANTTHLAE SN TaR 1l
963% Thesis lvanansaysannisanuduagyinuegmsuidymasa
2.6 ‘WNLaamﬁaﬂﬂmﬁﬂ’wﬂ@ﬁmw (Elective Tracks / Specialization)
véngnsinliiisedvideniivarnariieliddnannsadenamyfouFounumiuainias
mauls Mudslfnsinnudesnisvesgnaimnssy Tnsdmualifianaudevgiiasly 4 du fe

as

anvn9na (Mechanical Materials) Yaaniunil (Materials Chemistry) faquagnszuiunisiieniny

838U (Processing and Sustainable Materials) ’J'HG]LLaquﬂ‘iEﬁu’lIu (Nano Materials and Devices)
27 mmumwé’ﬂqm (Curriculum Review and Update)
wingnilinszuiunsnumunn 5 U laeanznisunisuinswangasiinsyuaumsdaviissauive
aanduiiod1999AuABINTYRINAINLINIY LavauRanelavewldiuldarudennneluay
' L 4 a @ s dlv a = L3 1 v
muuen lagsjatiuiofnnsanmavivaduvesienilusein Anszsinuaenndasiu ELOs/PLOs
Umanauiunngilduladiudeinuivislasadnssinuazionssunisiseumsaeu Weussdiuin

vangnInaulandaiusesaniserinuazgnaivnssy

3. u.mmamiaammxmﬂ%‘aui (Teaching and Learning Approach)
angasimnisumansunidudia @a1913mnTsuian 8auuania Active Learning way Research-
based Learning 1undnlunisdamsissunisaeuiil ewmuninue nsaniiasies nsuntgynidi
AMINs sy wazinuyidevesiidn lngsjdlidnudinasnsadszyndanuiiuianmanslisgralussuy
WazaINaTIn

3.1 YFwunsfnenvasnangns

)
] o v a a )

wingnsae8eusagINISAnwIvBININedunuRsAtEnsTisagd nisasadudinfiianudidduinns

1y ~
v
)

LazAnsIIN niauinwelunmsainuinnssunariiindrinnederunardwunnden nsdeaisusugid

Y

a1

Udn faou wazgidwladudennngueuniaadladuaznisuuzdmdngasluniinisussyu

2
@/

Aigateaanelulazaisuenynasy vlivnAanssunsieunsaousadunisadrsaussausuay

df

1o
= as

nsisgugNdady
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= 1 ]

3.2 Ranssuiidalenalvianiidauiuuaziuiaveu
mil,'%'aum'ﬁaauaanLtuulﬁiﬁmﬁahuima&iNLﬁuﬁuaz%'uﬁm%wiamaé’wém'ﬁﬁamﬁ"uaammaa
TngnuAINTIUAS 9 Lafu;
« Problem-Based Learning (PBL): fidniinsnzvillymiasdlugnamnssuian wu nsdansien
Tanunludmiuwuieeitinm vieniseanuuuiandmiugunsainianisunng
« Project-Based Learning: fidnvi1lA5991u37893 slunasdjUAn15v9301A7% 10U A1sHRILN
hydrogel d3Uuka %138 composite coatings dmiuiantasiunisiansau
« Flipped Classroom: fanfnundsseulatdouddusoy mmfuﬁﬁmﬂwﬁguaﬁﬂim%aﬁmﬁa
Ansilgmuasesniuunwaniauile
«  Collaborative Learning: n1svirsmundy msunausnanuluduiou waganaidrsam Mate-ku
Symposium Lﬁaﬁmmﬁﬂwm‘sﬁﬁmuimﬁ"UQ’Suuaznﬁﬁaam%ﬁmmﬁ
2.8 NIWAILINTEUIUNNT Active Learning Tun1sdanisiiaunisaau
Aanssunsifeunisaeunnivigneanuuulviidniidrusiudegn irunissiueivaely
n3dlfne1 MsdnaesunuImanud nsiSeiung n1sdtassaaunsalluntsuitynminnuaie
wieunsliiedeiiolunmsutidam nsvuiunsinaeliidaninniines Critical Thinking, Analytical
Skills, uag Problem-Solving aghasialiies WWINNMTLSEUNTABUVDMENGAT LU Active Learning,
Research-based Learning, Project-based Way Collaborative Learning a814A5U7995
duasuidnlimina Critical Thinking, Creativity, Lifelong Leaming way Entrepreneurial Skills wieurfu
Twuvinwglndnuagddelaunsoudsdulussdvainauasnaulandarnudean1svegaainn su
Tamailel
2.9 msduaulfnliieuinasadin (Lifelong Learning)

1 b2 =i

vangasyelnddninnisifeuiiedialuszuy §3n38isuimunsiunues uazmul
ViNWelTHUTMEAULEY HINNIAIAINNeE1NE519EIIA NTInTsikavlssinanatoyallvimngsy

Tan nstauswnAnlmilasmsedusedivinis msufiRnimeasiuaznisstassnsuitemi nns

duAulagineinuiizainguteyauiuieid n1sldinaluladddvialunmsdeuiiasnisilasa
nsinafumndaluduagnimeasadainnssy mavauinyenisdeasuaynisdiauenadnily

viunvannvate duvanigainiiiafiaunsauiuiiuasiseuinaentin
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3.5 MIVUNIEANUAAATINETIA WinnTsu wazdusznaunis
RansINITRBUMIaRuTmangnsatuayuliidn:
o WRIUIAMINANIMILAZAUAART19E55A (Innovation and Creative Thinking) W1ulATIIWANY
wa¥fAanssu Project-based Learning ﬁLﬁuﬂmLﬁﬂmvmﬂ%ﬂuﬁmﬂiiui’aa
o arnlanaluntyinnunuiulasinsiteseaurAuazunued 1w ICE-Matter (JICA Grant)
FarelanldEnnIduiladn nseonuuunsEUIunIHan uwaznsiausranuluiunana
o Hnvinwenisdadudusznaunis (Entrepreneurial Mindset) sufanssudiassunum
(Role Play) Iidwid1vealssaundnianlusieian Advanced Ceramics Processing Faidanazld
sndulamunissdn nMsuImsdants wasnsimurdndasiaglineulandaudenisnan
o AansaulusiwIvn Research Methods in Materials Engineering Usyneusig Design Thinking
Workshop Uagn153tas1svia1unean13y Ly (User-Centered Approach) i oliddnanunsnosnuuy
uinnssufanuaznszurunskdnddeduldegaumnzauiuuiunata drefanssumani wdngasl
Wesiarinuemadnnsuasiterit widwumsianliianufnadassd anuduiansuay
anuansatunsiduiuszneunislusuian
3.6 N3UTEIU NUNIY waTUTUUTINTEUUMSIREUNITHDU
néngnsiiszuuussifiutazuiuugeeganeides Tasnssunisuimsudngasihdeyanuniu
iuesieUsyyunairyniiou wWeliiuleinfanssumaiseunisasy atuayunisussqradndnis
Fuuivemangns (PLOS/ELOs) LiloRaUaUBIfaAI G BINITYBIQNAMNTIULALNTUTENBUBNTH
sufdliaenndeafuuInggIuaINan1uI995 PDCA (Plan-Do-Check-Act) wazuszidiuniunisaey
negnfinus Madnauenanu nsiiuiunay waznsdrsaanuiionelavetidn Audiin uavyly

Utudie

4. MsUszllunaiiiia (Student Assessment)
nangnsIMmINTsuAERIUMITNNR d1v1Trnssudan andunisusvdunalddnniunan
Outcome-Based Education (OBE) lagsjsitiuninuaonadaeseningisn1susviiunaiy iaansnis
3rudvassngdn (CLOs) was wadwsnsiFoudveandngns (PLOs) wlelviiulednidniidusanisfne
firnug mnuaninsa wasiinusiinssnsnasg AT dniasmudeansveInIAgREIMNT
4.1 F3msiauazUszifiunafivainuans
wéngasldismsussiliunanegunuuiieinanssauresiidnegisasudutazusiug Téud
« Formative Assessment: WUURMIRT8dUAM s1eunaaesluissdjuanns myefusiengu
uaznsthiauslutuou
« Summative Assessment: N13EUNANIAKALUAIBAIA NFYINTIBINUTINATIEN Uagn13

Uszifiulassnuidenuy Project-Based Assessment
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e Thesis Evaluation: m3Uszfiuinendnwusingldinaminisliasuuy (Scoring Rubrics)itwmun
Taanndasiu PLOs fMunsids nsAnidalinszed msdeans uazassenussadunis
o External Examiner Review: {ifinsinandiniguennsinaeunenuuazasuliniaingriinug
Weainnulusdlawazamnnindede
« International Conference Participation: wingnssudnuwavaivayuiidaliiinsuiieaue
naaUluNTUTEYEATINTUIUINR LU MatE-KU Symposium wagaruduiidislanaliddninaue
98U INULD s'i’{dsziaﬂa%"mJ3zaum‘azﬁm‘zgaaﬁmﬁmmiLl,aangfﬂﬁﬁﬁu inaeululNgans
FEAVYIALALUIUNYGR
4.2 ulgurgn1snuazusaiiung
wangasimuauleuiguarszilsumsianasgrdaiau lneddannauarlaiuteyanisinuas
Uszilunalusgaundngnsnanisussnalundledvesniainuasaiionsfng dauluszduseian
ﬁﬁmiﬁ%‘ﬁagaﬁmﬁ’ULﬂmSﬁmiﬂimﬁu ATLUULAL LnsinstiALuuY (Scoring Rubrics) wagnsau

2

nansdsULasaaueg ARy H1ulsEinaseiv (Course Syllabus) waggiunisiieus (Online
Platform) saulatiiseiuld dmunssurunsgnesainamsussdiufionnudusssduiinans
gnssainan sUTsLiiulai1uN19919138U531391 NTIUMIUINIIVANGRS w3 saninn1Aivl A
ANV AL
4.3 IATFILLATATIUIUNTIANA
ﬁﬁmnﬂﬂuqﬂﬂiaLﬁuﬁ?q'iam"mﬁﬂmuast.ﬁ'aﬁn%ﬂﬁﬁﬂwﬂmwﬁnqmﬁmummmgm
aufnuiilulsznanisaouitetuadlsiian funsuaimdn wu
o nainsiiaziuL (Scoring Rubrics)
o NaTANENNsaluM AT IEiLazaenLUUTER
o nasinanuITeLaslaTudasrend
o nasinuasnsalumsiomsifivinsuazyihaududiu
inausivanigndeasliunddndaudiFdinuilugiionsinu iunmeseiniifedes warldidu
wuamslunmsiauinezegselie
4.4 \AesflauaznszurunUsHiiy
dieliAnmnuiissnsnndedeuasianudusssumdngasliinasinislinzuuy Rubrics Tu
nsiAzluLTgal NMsaeukarn1sUsziiufiangsy lassu uwasinendnud sadfiadvuanisdmsu
nsdanunazasuiindalivsuarmimulssinanmsaou WessidsumsinuasUszidiunaiidoans
agetaulviiuilan
4.5 ANUFBAARBIYRINTTIALAUTEIIUNARUNAAWS N TTEUS
msUszdiunaidannussiangnesnuuuliamnsainaniudiiaes CLOs wag PLOs 881495390

LU
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¢ MFUATWNTEALAYENLUUNTZUIUNMINER —> donndsany PLO1
o nswlanalmiediielinsniian — d@onndenu PLO2
_- - Qs = s v s
o NSHANNMUITENIAUINNTTY —> @snanInu PLO3
«  M3EvAuLaYIinTTieyAINg UTeLAEINe — donndasiu PLOG
e NISARAISHANNTIVLATUINNGTY — dmRADINU PLOS
4.6 N5 YataUaLUz (Feedback)
1anayl@su Feedback MNEFBUBEIMINTALLAYTUNEaY ’iumsdaansluneaioy wazvionisnau
ndvludemsesulayd nalunisudlauuudndn 1891w warlaseau Weliddnanunsausuuyauas
s s b2 1 1 ﬂl
NAWWINwelnpgwaLlag
4.7 AMsUszdiu nunu wazuiudgansEuaunisinnazyszidiuna
‘wé’ﬂgmiﬁﬂalﬂﬂ'1smuﬂa*uLﬁam'iﬁ’lﬁ'w,a:mat‘di:Lﬁumzmumiﬁauﬂ’ﬁaau (M13LnEUT AUN-QA) Tag
N15NIUABUTIBIUNLER Course Learning Outcomes (CLOs) Wunaeindn Teeduannnisiivua
CLOs vasunayseivlvidaaunaraanndoanu Program Leaming Outcomes (PLOs) Y84Mangns

woliiuleinddnussquadwininseuidmualiagrausiase nssuaunisdnangnesnuuulaz

U

!
=l

gfdun1saiunaln PDCA (Plan-Do-Check-Act) aaf lana i luiiite 7.3 nszuiun1sniuasy
HadUgVsNaaNIN1EUs e ldnn1sUseliunaidn

4.8 HaUARNWLAZATUTTYUIYINS

a s oo [ 1 2/

ddnynaudeodl nasuideinuiagneias 1 unaulua1saIsivINssEAUYIRSaUILIYIA fou

[
= =

duSansAnwl usnant nsTNdsEsAvIMsuAdielitdald Bnnisdaaue nasu wagldsu

Paisuauurangmainand Juluwumndidglunsaidenanisiifiainanu wasimuinvediu

N15I9LALNNSADETIVINIG
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5. A12158 (Academic Staff)

s .

wangnTIMmnssumMansuuin avimnssudan ianuddgiunmuninuazanssauzues
A58 WielwanunsasesiunissanisiBeunisaeu Msive MsUSATITING Warm AT TN
Tusgiutadindnuilaegrafivsednsam
5.1 WHUBRTINEILELNITUTIITIIUYAAA
wangnsil wnudnsiiiasenansdegiauszuu aseumqu:
o MIMUHUMALUENSETINSueny ieenansEngefums
o msdeusuvinivinng wa¥N136adeyey1919 (Re-deployment)
o nsfiRIENI IO Py
o MTIATIFRANUABINTDINSTLUAILNTIANTANY NTITY N1TUSNITIVINAG wasnissnu
fauimusssy
Yagtuilonasdusedmangas 4 viu (ne191s8viavun 18 au Aaludosay 22) unis
JuseannanumIneaelvicssiuvis Aans1nsed uaredsenineselusanategradumenis
52 msaﬂmumsxmuuazmsﬂ%’Uﬂ'gqqmmw
VNGRS IALTIUUIIBUNTZAIUDISEVDINMINGTSE (KU-Work) Welmsnssiuasfinnunissay
184912138 wazthdeyaluuiuuamsdansfing nms3de msuin1sinims uasnisimnnauaInes
néngnsetneaiiies

5.3 #U550UTAMIANTILAZNISEDET

=

aonansdilaussausidaaunasdeansiufiisadesnsounquduarudsrvgluain
ennssuiaginuemsitedwinnssy fawamsolunisduiivinuineidnusssdutudiofnu
sufansfiunumluansansieinissesu Q1-Q2 1y Guest Editor lngndngasladeanstoya
aussaurretensdmanuleivesnain uwarlunmsuusimdngnsluniinisUssgumnade

5.4 MIUDUNNIBATEAUY

=

wéngnsusumneNsEUnyauiuanad Ussaunisnl wazanundenriguese1nnss iy
ﬂﬂiaauiwaﬁﬁwﬁugwuLLaSL%aﬁﬂ msiduivinuifenasimulassnuids madisaulasanside
ITAUYIAUALUIUIYTIA (ICE-Matter, NSTDA Innovation Projects) 1ati us¥1501AT 9108 Y
nssunsuiMIMdngns thdeyatauesefiuszyuniaividuuszdmnd enumiunasfiansan

Yiuugsrmgnssunsussdmangnsiiivangausioaaunisaliayaiudenyigy
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5.5 AsatuayuwarsIeda (Merit System)
vidngmsiisruudaaumimmiuasseiaennsd defarsananuansufifeuimeine -
o NFIANISANET LYW NIIHRILNAINTSH Active Learning Way Research-based Learning
o MY WU MsffamilunsasssRufnarunned mslasuinsdng
o MIVIMTAINIMT WU MITndumuuarnsuseysivmsssrinsvna laeiidennamnisiinu
szyagasduauenuiunsiTeunnsasy ineulandsonagnslunsiauiuasuimandngns
Tutaqiu uariinisusudiunanisvhiusghadusyuy Wehldgnmsaduayunarlsneia Taeguuuy
nsaduayuaimieny Tiun msdeusumimmadsnnis msufuiuidiou wasmssndeadayifesh
TEAUAMEUAYIYAUNVINGNGY
5.6 GVEUAZUNUINVBIAAINRTY
uinedeuazneaneldiinisineusuyrannsiv iedoasTiaanansdidlofisdnsuasdndfiimy
aulasadnnisviney nMssuiiiuaganuiuiateu asserussadndn uasaubudasznig
NI

5.7 NSENAUITULASANAIUIAMIRNSE

w
& o =l

AMEIFINTIUANENT linnsatuayunasdasuanansdaadl

1. Aty dmiueansdlin figsatumdalaiAu 5 9 $9uu 200,000 UM Tunsausnfive
Lazdv¥UNR3EBUY 50,000 U/

2. yuitmuieransdiiieluiiauenaimidelunsussgdvinisssduuunid deihu
100,000 uw/2 U

2. yuimuienasdiieluthiauenauide Tunsussyudvinisanelutssna alsiiiu
8,000 /Y

luszdundngns Tunuinnnenatsdassungquituddyded msousunisaeudsuinnssy
MsRUIUNTITIUNNTADLLU OBE nsiifiiAseudide nMsainuddsiuungugnitewasinuguidy

5.8 MIuTMIwan1sufuRnu
nngmslaldszuunsnunssauenansdreamiinetds (KU-Work) iledinsnzsiuasAnmna

o (]

A17¥4U984813758 Taudan15lYssuUUssidunan U UR viudmsundnauuniivende

o,

a

(Performance Management system) LW 8U3zid unad ugnd (Performance) wasaussnuey

(Competency) ¥23n15Uf iR

6. UsnsaEtiuayuiian (Student Support Services)

o v a a s

vangnaidunsivildanilguaings lesilinasidadeninseunguluvanedads wu nan1sseussiu

USueu1ms N1saeudalsunarnsdunIeall@ieinis metivoussliudnaninaiun1sise ANAALTY

<

AT UBEAMUNTBUNNAIWIBINGY FTAueam IR sanauaulaluaianmandadelng i

o

Tanuilu Yandamiii wasiagiveniudstuy
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6.1 msfaasuazulauenisuiian
wangnsiinsusenduiusinidndegtu Audinn waviidlddundsiunsuedidauuaniy
Haqtiu iimrfundninasilunisiuiidn dunsunisiuasias uasinasimadadondifinu iumai
lasvasnindens wasdudining dy
6.2 uHusBTduLazsTEzs lunsatuayuuaslfUInstan
wé’nqmsﬁixuuaﬁuawﬁﬁmﬁv’aﬁmﬁmmmaﬂ:ﬁmms 9E19ATOUAGH LTU

s

. WAEnwnddvnmsuazdninet: duenansdivinuvinaranznssumsuszdmangns
sudanisuimsld Ui nvimiesd adnead uminendeld Tad u 1 urudgun1izdin
UNTINEIFBNENIFEAST (KU Happy Place Center)
o AanTsuWauinuiEa: Wy Workshop msidauunaing n1sidiadesiofased uazany
Uaeansluesufunnis

o Tamauauanauide: N"]‘LmWiﬂiﬁﬁuaﬂﬂﬂﬁiﬁgﬂizﬁuﬂixLWﬂLLazizﬁUuWU’]‘U’la 19U MRS-
Thailand, ICAPMA, uay SMARTMAT WUalemdlifidniiauenainu uazdesenlugnisifiun
lunsansignnis

o yuatusyumAde: Nnvaeuasinany dadisinends uasmisnumeuen 1wy

- yulndinfnwdmivatuayunsifouarmsfinuuesidnssdutufindnuifionts
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Materials for renewable energy and energy

storage. Semiconductor materials. Materials contributing to carbon neutrality. Smart materials.

Materials for medical applications. Materials technology management. Data analysis. Relevant

laws and standards.
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Linear elastic fracture mechanics. Fracture toughness measuring. Elastic plastic fracture
mechanics. Dynamic loading. Time-dependent Fracture. Composites, laminates, and nanomaterials.

Crack inspection. Case studies.
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Study the principles of selecting and designing high-performance materials for
advanced nuclear energy systems and electric vehicles, with an emphasis on ceramic materials
and inorganic compounds that exhibit high thermal resistance, mechanical strength, corrosion
resistance, and durability under extreme environments. Topics include applications in nuclear
fuel and cladding materials, radiation shielding, structural components, and electrically
conductive materials used in electric drive systems. The course also covers safety and reliability

standards for materials in large-scale engineering systems, while fostering integrative analytical.
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Materials engineering for process and product engineers. Process planning strategies.
Productivity enhancement. Process improvement methodologies. Quality control. Cost analysis.
Risk management. Project management. Materials testing compliance with industry standards.
Engineering standards and regulations in production. Data analytics and digital tools for decision

making and process control.
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Product Design and Development. Materials Selection for Engineering Design. Finite
Element Method and Simulation for Engineering Design. Mechanical and Thermal Properties.
Materials Selection in Mechanical Product Design. Materials Selection in Thermal Product Design.
Electronic Materials and Properties. Materials Selection in Electronic Product Design. Magnetic
Materials and Applications. Chemical and Electrochemical Propertieé. Chemical and

Electrochemical Applications. Process-Based Cost Model.
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1. sWaE 01213512 1(1-0-2)
Fadmanunling waluladuazuuiliumiadan
Fodwnwsengu Materials Technology and Trends
1A11A5931831 (Course Outline) Fruautalusussens
1. Advancements in material technology and trend 1
2. Materials for renewable energy and energy storge 2
3. Semiconductor materials 2
4. Materials contributing to carbon neutrality 2
5. Smart materials 2
6. Materials for biomedical and medical applications 2
7. Materials technology management 2
8. Data analysis 1
9. Relevant laws and standards 1
374 15
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2. REIN 01213513 3 (3-0-6)

ol

Foinnreing PUMNARANSarIAUNAANSRITAR

Y9IV Thermodynamics and Kinetics of Materials

WA1lAS95189%1 (Course Outline) UYL LUIUS5E Y

1. First law of thermodynamics/Heat capcity change with temperature 3
2. Second and third law of thermodynamics/Entropy/Free energy

3. Gibbs-Helmholtz equation

W W W

4. Phase equilibria/Clausius-clapeyron equation/Fugcity, activity,
and equilibrim constant

5. Van't Hoff equation/Ellingham-Richardson Diagram 3

6. Liquid and solid solution/Partial molar quantities/Rauolt's 3
and Henrt's law

7. Regular solution/ Gibbs-Duhem equation

8. Chemical stoichiometry

9. Reaction equilibrium

10. Heat of reaction

11. Chemical kinetics

12 Electrochemistry

13 Measuring chemical kinetics

14 Diffusion

15 Nucleation/Growth/ Solidfication/ Case Study

”a (6N W w w W w (SN W w
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Jb

1A11AS95187391 (Course Outline)

—

O 0O Ny AWM

. Basic principles of fracture mechanics

. Linear elastic fracture mechanics

. Measuring fracture toughness

. Elastic plastic fracture mechanics

. Dynamic loading

. Time-dependent fracture

. Composites, laminates, nanomaterials

. Crack inspection

. Case studies

334
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Fracture Mechanics
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o a

Fonnrwing TanaussauzgedmiumsUszendldnuiuiuedesuazinioseudlaiin

%a%’m’m’lﬁanqw High-Performance Materials for Nuclear and Electric Engine Applications

1AlAT9518391 (Course Outline) Srunudaluaussens
1. unihianaussouzge avwdfyuesianluszuundanunasiaiossus 3
amsunisldnilugamnssuiindosuasiaioseudinin
2. UssanvaatanaussaurguuarauTR oy NSIANGTaR 3
(oxide / non-oxide / composites) auUfiiana Ausou wazlwin

3 as a a o a

. IWAUIINGAAMNITULALIATTDALS nsgvIuNseseLLazUTuLdsingAudmsy 3
2/ =Y a ¢ d'

msldnugnamnssuilindeiuazinsosaunivih

4. lassaieganiavesingfvundadost nisdinsnzilasasiamemaia XRD, SEM, 3
TEM anuduiusseninalassasanazauss

5. nalnAnudemauarnsuennuaInanSaeinuiordesuavieseseud g 3
ANTATUIEIAIIULAULALAITLNUNIUADTDYS)

6. @nlRlsnavasiangumyilgs Wy MIFuusmng (useds usedn) 3

WAYANUAYRITANANTIOUEEY

7. ANUNUNIURDNITAANTOULAZETSIAL ANNFUNIUsDNTSIARDaNTIATY 3

8. audinisauiou way Wi vowmdniusisudiadesuaziedoseusin 3

9. mslindnsinsilusruumuaugumgiuaylesiumiusouvosgnamnssy 3

10. mMsUszgndldndndausiluniasudlnih ssduszneuiilélunisnan 3
W LUsn wuse auaulnidih

11. mydszgnaliianaussausgslugnamnssutamies 3
“ars;ﬁm"ﬁ”ac,wﬁa (fuel cladding), auau3sd, structural ceramics

12. ﬂ'sxmun13N5&1@613%14@wﬁmﬁmﬁamsmuzqa WATANITON NISNED NITLKA 3

WRENTHLLUUNLAY
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13, walulagnanasuiauasusuanmilandnsiag Coating techniques:

PVD, CVD, thermal spray

14. msvonuuvdIuUsEnauNanfuelaussausgedmiussuLImngy
nsidentandaimnssuuagn1sUseiiupInza

15. AstAnwuazMsiaueNaungy
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5. SHa3U 01213572 3 (3-0-6)

all

oivninwing INTTUNTFUIUM LAY NIHENTa0

Y2IVINIWNDING Materials Processing and Production Engineering

1lA3937183%71 (Course Outline) druautalusussens
1. Role and logic of process and production engineers
. Effective process planning strategies
. Enhance manufacturing productivity

. Process improvement methodologies

2

3

4

5. Quality control
6. Cost analysis and risk management for process optimization

7. Project management

8. Materials testing and inspection compliance with industry standards
9

. Engineering standards and regulations in production

o W w (@} w (@)} w (o)) (@) W

10. Data analytics and digital tools for decision-making and process control
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6. SUEIYUN 01213573 3 (3-0-6)

o a

a3 ing NseRnLUUNARANT A MTUNUTAMNIINLaYNSARLEaNTaR

%aa"tj’m'}wﬂﬁ'ﬂﬂﬂ]w Product Design for Engineering Applications and Materials Selection

WAIAT951873%1 (Course Outline) UV UIUTTEY

1. Product Design and Development

W

Materials Selection for Engineering Design
Finite Element Method and Simulation for Engineering Design

Mechanical and Thermal Properties

2,
8
4.
5. Mechanical Product Design and Materials Selection
6. Thermal Product Design and Materials Selection

7. Electronic Materials and Properties

8. Materials Selection in Electronic Product Design

9. Magnetic Materials and Applications

10. Chemical and Electrochemical Properties

11. Chemical and Electrochemical Applications

12 Process-Based Cost Model

‘I-D o W O W W W W W O 3N W
o
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Memorandum of Agreement of
Double Degree Programs
between
Kasetsart University, Thailand
and
Nara Institute of Science and Technology, Japan

Kasetsart University, Thailand (KU) and Nara Institute of Science and Technology, Japan
{NAIST) agree to further develop and support cooperation between the two institutions in
double degree programs involving master’s theses subject to this Memorandum of Agreement.

1. Preamble

The purpose of this Agreement is to assess the international dimension of the master's
programs, promote master’s students’ mobility and develop scientific cooperation between
Thai and Japanese research laboratories.

2. Double Degree Programs for Master's Degree
To promote double degree programs, the institutions agree to the following:
a. Field of study:

At Faculty of Engineering, KU ¢;(:3hr:g|£t: ﬁiﬂgﬁ' o seence ane

. Materials Engineering . Materials Science and Engineering

b. Preconditions for acceptance:

i. The students must have completed a bachelor's degree in an area of
engineering or science.

ii. The students must meet the admission criteria set by NAIST-KU for the double
degree program. The admission process shall be carried out by home institution.
The final admission decision shall be based on joint approval of both institutions.
Details of admission criteria are listed in "Double Degree Master Program
Information and Application Guide”.

c. Convention for the joint supervision
Students, their proposed thesis supervisors, and Deans of Graduate Schools from
both institutions must agree to and sign “Convention for the Joint Supervision of
Master's Thesis in the Master's Double Degree Program between Kasetsart
University, Thailand and Nara Institute of Science and Technology. Japan®.
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d. Duration of the master’s course studies

i. Students shall be accepted as master’s students at both institutions during the
duration of their master's studies.

ii. The nominal duration of the master's studies must normally consist of a total of
three academic years in both institutions.

ili. The students’ period of study must include a minimal stay at each institution of at
least one academic year in total.

e. Degree

Each successful candidate shall be awarded two separale degrees subject to the
requirements of each respective degree and governed by the convention reached
by both institutions. The awarded degrees shall be as follows:

i. KU: "Master of Engineering” (Materials Engineering)
ii. NAIST: “"Master of Science” or *“Master of Engineering’

The students must complete all requirements for both degrees. In principle,
awarding of a single degree shall not be permitted, except for extenuating
circumstances. In such cases the approval of Dean of The Graduate School (KU)
and Dean of the Graduate School of Science and Technology (NAIST) must be
received.

Students shall be charged entrance examination, registration, and tuition fees
only from their home institution while being a candidate in this program.

3. Period and Validity of the Agreement

a.
b.

This Agreement shall take effect when it is signed by the Presidents of both institutions.

This Agreement shall be valid for a period of five (5) years from the date of signing and
may be extended or renewed upon written agreement of both institutions.

This Agreement may be terminated by either institution giving wrilten notice of
termination to the other institution at least six months prior to the desired termination
date.

If either institution decides to terminate this Agreement, the responsibilities of both
institutions shall be fulfilled until all enrolled students have complete their studies.

All disputes arising out of or in connection with this Agreement shall be primarily settied
through negotiation, either by the Deans or Presidents of both institutions.

This Agreement is made and executed in English, and each institution shall retain a
copy thereof.

4. Copyright and Intellectual Properties

Copyright will be ruled by the regulations of each institution and country. The protection

of the thesis subject, the conditions of deposit, presentation, notification, and reproduction will
be defined within the current established regulations of each institution and country.

The students, supervisors and institutions will comply with the relevant institutional

Intellectual Property Policies and Regulations to protect the master’s degree research and the
publication of research results. In the event of potential commercialization of the research
program'’s intellectual property, the institutions have full authority to negotiate on the students’
behalf and will negotiate in good faith the commercialization of any intellectual property arising

186



from the research program in accordance with their respective Intellectual Property Policies
and Regulations.

5. Compliance with Laws and Regulations

In promoting double degree programs, each institution shall comply with the rules,
regulations, and codes of conduct of its institution and all relevant local and nationa! laws.

Approved and agreed to by:

Date JUL.1420?1 Date JUL-14.2021

s

-~ / / .
Dr. Chongrak Wachrinrat Dr. SHIOZAKI Kazuhiro
President President
Kasetsart University Nara Institute of Science and Technology
Thailand Japan

187



AT1ARNUIN

188



681

BEINLY
LERNLIMZENTILALARINLLY
NULGRLRUIA BiLAMEELLEE
-birienite-biriLLnt
-WEMELUNLNALU DLLIAAL
QIMIEEIELLYRETILBELIIL
MLWEMELLUBURRENLLURLNALY
PLLUALSAMIRIRLLYREN
EWBLBBBELALBERLLY
El n & T
WURALMLLUN]BELILEIELLY
:
BEMEBTASMELIEALANEE
Lad L

wex3 suiAnend)

SIEMIELBUE 66521210

BRLLERLBELBEMLEEAEN

LBBLEMIATEE €1SETZT0

ﬁmmﬁgaﬁ:&ﬁ
LwsfiLee eeu euingg
GLUMA]B]LIENEULIL
LLUBYLRTINGT NRNRNLLY
eMI BRLnan aLnaLLY

NATMUEBRELURAUW ¢SS

RLLALLLL WY
PERLRUIUDLUALMBIBIELALY
ugepifsLrLRRIzEntELLy /1)

btoen
EwiennagveLu i
enbELEmIEinNm 2
bieren
EMIBEIIRENIELUALTIY
LaelnrentuLEmee 9y
it
renlrtemizenuILRLUln

[=2=g =

NLULELBELIBEMUTIE G

MLBR)

3

ELUBUEINEUABEL LI
eemRtLeLULspU

GM1 BI2LEERANBLENR
ROMBOITENLLENE Y]
WALLWILELUNULBELY
bpenLuErLLuLLULEER
RW] WEMLLUMLNALY

aenbeLAnNuee 1074

(I'V Ue)d 10j s35IN0D) (Z'V ue)\d 10} s351n0D) (uonoayy
T°T 1w Z'T nMm /opniny) QIHEPERED)) (s ou1dads) (e5paymouy)
ELULALAMINEALELALALE ELULRELAMIINEULEBLALRLE BBBEI MLURUL ALMBIZAUL greLey (SOTd) mﬁmmwrcmgmmz

MeBBINER (D8 UMUUIRLY PBRLAUIALALALE AN ‘UYULY/ZAUA/LILLY ‘SOTd bRRMRERITLLUNLIENRY] GRLAVYIN]Y]
BBILY 2N RARUA EIELLY (1] WETLIIBMUBELIELIAJMT PQILBULALALE NANUGRULLIELILUBUBMIENNLNELUELUATBUNLIA SOTd ASUTMILLUDGYLA YUWET RET RAUL ErELLlY

$18taen (gDg) UlsaQ WMNdLIND Yorg UMUAIRILLURLIYIBRARYN SOTTd NEKLE YUULT 28M RAU ENLLY LUAALEUILUELIELE G G BALKALEWINE SOTd ULL

WEWC\WSQHFPWDPW.PEEGQWFCW?A—,&.F WEWC\%SWQFG\@ S e SOTId Pmr»r%ﬁ@rmwﬁ BUBET FET FRUK mRrPE KILEWIRBELUMY, (@Dg) usiseg WNNIND) Yoeg Urunl T UeLELY



BLUGIEEBEWILIELUTERIEN [BIA]ULARCLELEELUULLLIELELTES Lonfiag]nLentenyilsnenLtRLneEAn

061

mwnmmrcqu.nﬁm.mswmxmsmnm?zgdmﬁaﬁnrwgﬂmr;mmm

ghimem remesneenustafucitennnes Lenfienueitena]sLUNULRRLRUIARSLELUNM (YDieasay Alepuodas)tlryingaseARLLULELU,

FaA e 2

FE A

MEIFLELERALMALY
zunfaLaLn pireLLyny
PERLRUIABELATBAULILY
UNTLLAET MALEUIL
LLUBIIUTBURRENELY
M BELITLEILLYRBMURT
ABMELRALANERLLY

wexy sulkinend

HMILRIL 665ETZT0
BELIERLUELBMNEE
RLNLUBLYEMANIE
e15¢1¢10

(tw
raaam?:mg\wrpmnam%
RuUEksEnneLpnLEnM

MNENLAL) LULBLNEMLE

LuBLBBEL 112£1210

RYIEMILRRALN
npsbitenmeies
juemitlngiingze

BMARLEUILLLURAUL /SS

L atERULIY
UNTILEROTIARLEILELU

MERERILIELUM|TERALITAY
AT 20 0]
QUBLIELURAUL 9SS

wakusAzen Rl
ueunLsrerulLRe
PRBBALLUBHIALEWIL
ABNEANELURAUL GSS
RELLLUBMIERALIEAT
Wbk ATBAUSIBLUNRTILE
RENUALLUILLLULILAT
GLUEINELUIR]BURAELN

RETUCEIELURAUIA §SS

IERALITAT
WEMAZLEVILRBTIENLLU

bt rentynpaInILIeG]
WITRKALLUILELUUSIA 0T
[ERALIEATL
BMAALLWILAETIBNNLLY bt
PEAMLURLUBLLAENMELRLLY
BLABAREUALEBILLLULLA 6))
ERALITUIACHAALLL
RBNBSMNLLY BRLMERIEWIBNIEE
RLTBLELPELVIARLEWILELUMY]
sBnLbeMULERE RN UGKITN
LIMIREY 08 MELISUIIE

R]BURBRLNLLULEK B

RLLALMLATBRUT
GLW BEMELUNENALY
pERnen BRLLRmM
LLUB WILRRTALNM A
LI NAEINAEN [cI TP g
eftepuinwiemt repul
rLRE U] bELAMA UL
UNNLEAETUALEUILELY
WILUUIBEW BIENC LT
R{ELULL MALLUTE

SLUBNENN Z071d

(T'V uRld 104 s=25INn0D)
T'T PNT ELULRE

NTINSULELALRLE

(Z'V ue\d 104 S95IN0D)
Z'T MMTI ELULRE

PLMIINEMULIELAELRLE

(uonoayy/epPNninlY)
TS

QINERTENED))
MEUEAUL

Mpis 212ds)

~LMBISRUKR

(@5pa)mouy))

[
EMELLY
3

(sO1d)

EMRLIELUCMEEN
'3 = ] o




161

SMMILBUL 665€1CT0
(MpPNY) LILEEE /65¢1210

(IPNY) BRLRLLULIBLILUL

RBELOLNRMIRE T6SCIZT0

n oS 1S

SIMILBUE 665ETZT0

LItereE /6521210

BILIELULBELNLIA

BLLOLNRMIAL 16GCTZT0

S

n

FEVULBLRBLELUNELNREY

ALY BEILEWINERLHNS
ANLERSUINTILIELUN]
LremjLennenEILLaen
bELLU LILERQILLENE by
RLL
sLusnlneeunynLbtes
MEMIALTIRIIUNGR,
RUBEBMIMLLBENILY Y
suLRUBATELSLRWUG
NNALALTRLACABLALELA
SLUM]MIZENLRLLLIE 2V
sue
renAbiuusurLusewul
W]BMUALEYIL 2ETIENBNT

wrcﬁwawwprwww?m v

MLUQIRRENIELRE
18] FBLALIALLETES
MeMINUREs eLuLneh
BRAMLELARALUL /SD
JUSUISIRUBWI-)SS
37 $52UBIBMB-[1DS
ANTBEINMLIEM ALY
ELUYLLLURAUIA €59
RELALNDLY
nepvynsizen
UIVHNMQIELUBAUL 259
nef
NUMEEHLMLIREN
RBNAN

FLELUELURAUL TSD

LrLwsuLLEnEEN
RINELIYYALL AELMLY
MIMLBELUBLLUAEN
LimaLMBiLispuneem
WALEWILELUARUL TTSS
RBLLLUNLNALY

UL BBLHLUIELUBLN
LMMEEUENLLBYNE
WALEUIBEELUARUL 0TSS
[P B, TP
sLRenweLUnEnsen
MIMLELAELUBRUL 655
RELALNRNIRLIELY
reyul nnaenpLAe
RELMLEREB{RNILBRLT

PMIBLEELURAUL §SS

bistreeeutidt
PLBRLELELUNSLE RELELUBN
WALEWILRSTISNBNNLLY b1
L rELULIEMLBRLLELY
NEULE bRUBUELUNNTELEL AL
BEEBUALLUNMNUEESLY ST
bperezeute
MLYRLLELUNEULE NLEWBIIE
RSNRLLHLEGRLAYIALY
emILUfbmALEUILELY 2T
ANASRILRCEBIELITELUEIE
MLYMELUBLIEEUELLY
BLERELUBMI bIstiteeutist

FLAREESENRNIRE TTH

0=

a@mcmawm:rmmmm
PIMLLYRL] NARLR N
PLRGRLLLLUNLNALY
LM WLRLALR
LU BLRN WaREMN]
NEMEALLUNLYIALWILY
MLRELULMETELUL Y
newaRNE BRErsLuLIL
MLBIEEEUBENE LI

RLEMLEBNBEN €Od

(1'V Ue)\d 404 SB5INOD)
T°T FMI BLULRL

PEMIINSULELALRLS

(Z'V ueld 104 $951N0D)
Z'T FMIT BLULRE

FLNTINEULELALRLE

(UOIIDR44Y/2PNINIY)

BUBL

(MBIs d1BUSD)
N{EUTAUL

(Mpfs 21y10ads)
nrzemn_n.ﬁc\_%

(a5pamousy])

n
ErELLyY
3

(sO1d)
£nmgizLUSMEEN




[4)

SIMILBIL 66GETCTO0
(HPNY) LArEER /6521210
(1IPNY) BRELMRLLULELILIA

RELSENRNIRE T65CTCT0

n e Es

SNMALBUAL 6651210
LIIEItE J65€T1Z10
bereeutitLA

BLLSLNRNIRE T65EIZI0

WEEI Y
wiwis poum
BLULRTE B X
U] MELUBLHEEM
biLBUIAEMI ML
RLBNBELEWRLY
gLuLTEE NELUY
RETEWLANLE [TV

S|ty
PEMALLEE WRLL
MLBLAREN LUNEN

NBRBBILLLIE GY

e ALIEn
sLpereeunLiBBLUIQ UN
LU BLi MBLBANRLEUMEN
Wroeen eLLngmem Livy
WEIRENBELIER bRLLUBLY
sLULTBENELUARAU U BISS

Bitreesuet

=

L¥R

s

LOLNRNIRLILILE U
RUNMBALIWI AR LILOEN
MLERLENRBRIELURAUL £TSS
ERALIUIAYERUSHAL L BLUIA
ELUEMUALEWILRETDEUUY

ELUNNIUGBELURRAUU ZTSS

BBLILLULBLILBBLLLLY

ap
TRBIALANMIKTLUNE N ELH
erveguizeneiiepnis o1y
RELILMENALNGMMALAIAL

Srvarwﬁm@wrcﬂr;j?m STH

(T'V ue)d 10 $35IN0D)
T°T M1

ELULREMMIINEULELBLRLE

(Z'V ueld 10} $351N0D)
¢'T M

SLULBEMNTINEMLELALRLE

(uondey
/2pNiny)

EETELS)

(MPfs dususn)
MesaRuy

Mp1s d13199ds)
ALMBIZAUL

(95paymousyy)

ErLe
5

n
(sO1d) EMREISLUSMEEN




261

SMMILRILL 666€12T0
(ApNYy) L L6GCTZ10

(1PNY) btreesutidtiiis

RELESLNBRIRE T6GET1ZT0

" e

QMMILBUL 665€1210

LIItItE £65€1210

BRERELULILILIA

RLLELNRDIAL T65E1ZT0

BLrLARIERN

AENALINYAT Z1SETZT0

il {1
KALEBINEELUULE Y] U
¥ ] la] I3 .1.u
LrewyErieuesnsgenn

_ tnuy

GMEILALLU It gV
RLL
LLUMELOREBULUITLY
PRWUBILRGRELALIEN
BERL BELUTE LV
IEl AL
PLRERELELUNGBUALN
em1 nL8ewLitylaen
$1BLRRIAMUINELLE

efte ppjue g1 9y

v@_ﬁvamﬁ‘ﬁ

EnRLiLLUBAUL §SO

RLLELUBHARLENURRL
waLeuiteLunen e
el uinpeLpefien
uLs ERLLUMRLEUILE
LLURAU U 9ISS

CEET
tLURMNELLABTINATUGE
LLUBMI WIAITLBELISTERD,
ULG ERLEBRALLUIE
ELURAU U SISS

biLIELLuLBLILY
RELELUNEULENARIALN
NRIRENSERLR U
wcs,ﬁmwrmncj@mm@

LLWMBELURAUL PTSS

BRereLULILILY
RLLLLUCWNARIALNANN
WIELUNIEN|BLUEEDE EUT

aenehe pnLd ony

NCItH
MLBEMIAANEMMLURBALIEWY
FF =
PLBEY] BENELU MENALU
renlopenLuiufapun
ELURFBNIEE MIBULY
BE{MIYUINLY BLALALA
eitennLBuLteitentryten
AL UALLWIL MUNEELURL]
2 = el =4
PEIICMELBRECIFLBLILIEM

ELurgueereEn pold

(T'V Ue)d 10} $95IN0D)
T'T FINTI SLULRL

MNIINSMLELRLRLE

(Z'V ueld 40J S3SIN0D)
Z'T TLMT ELULAE

MMTNEMLELRLRLE

(UonDBUY/BPNUNY)

vLBe

(MBis d12USD)
N{EURAUL

(pis 2y1o=ds)
ALMBIZAUL

(e5paMouy)

n
ErELLY
3

(sOd) EnmgisLugmeen




v6l

SNMALRUL 66551210

(UPNY) LRIIER £6GE1Z10

(HPNY) BerLutBLiLL

BLLALNRNIAL T6SCTZT0

" eEe

QHMALBUL 66551210

LIEIER J65ETZT0

BELRELULHERLWRLL

gLnRnizt 165¢1210

ALRALTERU
NUIEBALIELIA]GMIELIBRE
LLUBLIALATING[L ELEGE
ELUNIARKLBRLLUL 0TV
LBRIENNRLUG

rLRey efepenLILLem
LLEBBLLUN|NEUNES
WBEIRLIELLUIE 6Y
RELELUMEELIRELULIILY
rerulLRERELMLMN

PERLEELUR /W

AbureLALY
RLVEMEILM LLECE
NRLILLURAUL 95D

BMIKERLN
ALTMLUSUEREN
[BAGREILL LLRCE

MRLIELURAUL G5O

b
Bl
RELULIBLILY BLLALMEN
EMTIBMIRSHUNLAINE

CEOLLRLLURAUL /1SS

ALUBELALUBLURILILALY
NANAERIRLEUUNE &1
CELUABELLUBBILALLUNLNY
RLIEWLAEBULIULQRBUNY
MBALIEAIZLNALILALRR Y]
Bl L LULILILURLENLIEN

RN ERLELUELEE £ SOTd

(1'V ueld 104 S951N0D)
T°T PN SLULRL

FEMTINSULELRLRLE

(Z'V ue)d 10} SISINOD)
Z'T HMT ELULRL

MMIINEULELRLRLE

(UoRIRHY/EPNINIY)

BYBL

(1Pis DLBUSD)

NLARAUL

(Mpis 21102ds)

nr,k@._nh_.c\_%

(@5pamousy)

n
EreLe
"

(SOd) EnAgiELUMBEN




