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1. LAY N LUU A 1
1.1 152 08uinIde (Lidunuiein) Swau 2 iiein
622 591 eERIRNIRGRR 2(2-0-6)

(Research Methodology)

1.2 Fyrdunun (lddumienn) 31wy 1 e
622 592 FUUUANTUINYINITHALIAINTTUND RS 1 1(0-2-1)

(Seminar in Polymer Science and Engineering |)

1.3 INg1anus @andieuin) 36 wdenn
622 691 Ineanus AU 36 U8
(Thesis)
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2.1 BUINIBIVIAY U 18 UUIwAR Usenausiy

622 511 nsdansginodueitugs 3(3-0-6)
(Advanced Polymer Synthesis)

622 512 wodesHANd 3(3-0-6)
(Polymer Physics)

622 513 nsfigatiendnuaivesmeieitugs 3(3-0-6)

(Advanced Polymer Characterization)

622 521 Wnadandinenaniussenddmiuimnssunediues 3(3-0-6)
(Applied Mathematical Methods for Polymer Engineering)

622 522 ’J‘VlEJ’]ﬂivLLﬁLLauﬂiuU’JUﬂ’liGIJUiU‘WSaLllé]islluﬁﬂ 3(3-0-6)
(Advanced Rheology and Polymer Processing)

622 541 WedluesNNTINMATHeALBSERaau AT 3(3-0-6)
(Biobased and Biodegradable Polymers)

2.2 Ay15edeuisiae (ldduniiein) 1uiu 2 v
622 591 58108U3839Y 2(2-0-4)
(Research Methodology)

2.3 Fydunun (Litumiieds) 31uu 1 wieds
622 592 FUUUAMTUINYINITWALIAINTTUNERUDS 1 1(0-2-1)

(Seminar in Polymer Science and Engineering |)

2.4 vuandvaen uulitesnia 6 ilein 3ns1e3Re N

622 514 AT sAENduRInofiLe S 3(3-0-6)
(Physical Chemistry of Polymers)

622 515 WoRLUDSHA 3(3-0-6)
(Polymer Blends)

622 516 nsfiuUsiiufuasnoAe TisinnsUSum iy 3(3-0-6)
(Surface Modification and Functionalized Polymers)

622 517 wodmasuwuslalul 3(3-0-6)
(Polymer Recycling)

622 518 danalawmesuazimeslunarafndanalames 3(3-0-6)

(Elastomers and Thermoplastic Elastomers)

622 523 Usngmiainaadouthetugdlunodues 3(3-0-6)
(Advanced Transport Phenomena in Polymers)

622 524 nsinassnarmansveslnallisiiuin 3(3-0-6)
(Computational Fluid Dynamics Simulation)

622 525 nsmuAmddimnslunssuiumstusunedes 3(3-0-6)

(Engineering Controls in Polymer Processing)
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622 526 FULUUTING? 3(3-0-6)
(Rapid Prototyping)

622 531 NOANTINTINAVDINOALUDS 3(3-0-6)
(Mechanical Behavior of Polymers)

622 532 aulRPsrNSoulaz s i@ndvoanodimes 3(3-0-6)
(Thermal and Physical Properties of Polymers)

622 533 nsuanaaneemediueskay i linedwesiaiostugs 3(3-0-6)
(Advanced Polymer Degradation and Stabilization)

622 534 NN59NLUUNANAMYINOALLDS 3(3-0-6)
(Polymer Product Design)

622 542 jjﬁ@L%dUi%ﬂ@U%ﬂQﬂ 3(3-0-6)
(Advanced Composite Materials)

622 543 davewmadn 3(3-0-6)
(Technical Textiles)

622 544 Tanpsueuwazwalulagszaululasuasunly 3(3-0-6)

(Carbon Materials and Micro-/Nano-Technology)
622 545 TanFnsunmevuga 3(3-0-6)

(Advanced Biomedical Materials)

622 551 winnssuuarnsiduduszneunis 3(3-0-6)
(Innovation and Entrepreneurship)

622 552 M3UsEAUAMAMN 3(3-0-6)
(Quality Assurance)

622 553 syuunINanadelnl 3(3-0-6)
(Modern Manufacturing Systems)

622 581 SosdnanizmAngnsuasdmnssunedies 1 3(3-0-6)

(Selected Topics in Polymer Science and Engineering 1)
622 582 ISDIAMINIENIINGINTHALIAINTTUNDALBS 2 3(3-0-6)

(Selected Topics in Polymer Science and Engineering 1)

2.5 ngrinus @awdsuvin) 12 weia
622 692 ANYUANUS JANAgumn 12 diein
(Thesis)
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622 511 nsdaaszinaimasugs 3(3-0-6)

(Advanced Polymer Synthesis)

Iwatidnauaznisnuauiminluanavemediuesiduassidisujizenismion
‘WaaLM@%LLUUMULLﬁuLLazLLUUQﬂM UAT81n15wTeunofiuessiulagn1IAIVANNI ST U Ty
aeldnedinedsin szuuiliwivunediweslugnamnssy nsdunszinediuesmosruudiadu ns
muaué’mwL%ﬁLLawfmﬂ'ﬂIuLaqa%aﬂ‘waaLuaﬁfﬁm%aumﬂswuﬁﬁa%&u wazn1sUsEeNAlugna MNITU N3
AenedAwesuvuneulnsa/aniusida nisiienedwesuuumniiva msiianedmesuuuindeuiony
nsianedwaswuuldnalann nmsianedwesuuuldreusiall n1sdaAsIzineduesdalau nsaldnw
mAdeluthgtuifedunssuiunsdaaneineduesuisl

Rate expression and molecular weight control in step-growth and chain-addition
polymerizations. Copolymerization reactions and control of their monomer sequence in
copolymer chains. Polymerization reaction systems and systems used in industries. Emulsion
polymerization systems, rate and molecular weight control, and their application for industry.
Control/living radical polymerization. Metathesis polymerization. Group transfer polymerization.
Plasma polymerization. Sonochemical polymerization. Synthesis of silicone polymers. Case studies

of new polymer synthetic processes.

622 512 wadwasiand 3(3-0-6)
(Polymer Physics)
lassgUluanavemediwesuuvaauaivaswuuiduase namansvetluananediwes Jale
danafniuduvesnediues Wandvamadiuesuuuoduguuaziuundn gaumginsuddulasusuinsdasy
veswodluef andAdanafinvosianusziamens nsdifnuauddelutiagduilifeadesiunediuesiand
Conformations of ideal and real polymer chains. Dynamics of polymer molecules.
Linear viscoelasticity of polymers. Physics of amorphous and crystalline polymers. Transition
temperature and free volume of polymers. Elastic properties of rubber materials. Case studies of

current research in polymer physics.

622 513 nsigatiendnualveswaiiuasitugs 3(3-0-6)

(Advanced Polymer Characterization)

ANNALTUSTE NI g IWINEN ﬂszmums%ugﬂ warautAvoinediues walalunism
waluanaveanediues n1siigaliendnualvesmediweinlsnaianiannuioy NMIIATIERENYULNI
dugnuinervesnedwesaumatianislulasalal nsussandimalianisanlnsalaluazinaiinnig
deuvesfadidndlunisigaiiendnuaivesnodiues madafilflumsiigaiiendnuainawamanives
wedles msiinuftRudanumnevesdeyanisfigaiiendnuaivemodues nsdifnwauideludagud
Rendosiumsinsgilasainsemedweslaeldivaiansigailondnuaiveamediues
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Relationship between polymer morphology, processing and property. Techniques
for polymer molar mass determination. Characterization of polymers using thermal analysis.
Morphological investigations using microscopy techniques. Application of techniques in
spectroscopy and x-ray diffraction in polymer characterization.  Techniques for dynamics
characterization of polymers. Practical interpretation of polymer characterization data. Case

studies of current research in polymer structural analysis by polymer characterization.

622 514 wiiaNandvaswafues 3(3-0-6)

(Physical Chemistry of Polymers)

QUVNAMIARNTYRIENTATAIENBADTUAT T D SHAY wqwﬁuazmﬂﬁﬂmimaauﬁmﬁu
ansavatenediwed N smeiidndd mivlimlassguluanavesnediwes nsdlAnwiauideludagtu
Aerdestundidaiandvamedies

Thermodynamics of polymer solution and blends. Theories and experimental
techniques of polymer solutions. Physical methods for investigation of conformation of polymer

molecules. Case studies of current research in physical chemistry of polymers.

622 515 WoRlNDINEY 3(3-0-6)
(Polymer Blends)
wnRafuguiiRenfunediuesuan nquijonvmamansuazmsmasesildmmsdiuls
strafuifoirisrvemedieinan msvlidnuld Anennsruavemedweduay Jadeiidsmadeaudfives
woAoiHay NMsUszyndneAwosHaLUssAMe 9 ndAnwaAfeluagiuiifetestuneduesua
Basic concepts of polymer blends. Thermodynamic theories and experimental
determination of miscibility of polymer blends. Compatibilization. Rheology of polymer blends.
Factors affecting polymer blend properties. Applications of various polymer blends. Case studies

of current research in polymer blends.

622 516 nafauUsiuRauasweAmasiitinsuunyilerdu 3(3-0-6)

(Surface Modification and Functionalized Polymers)

WSIUUILRY NsduUsitufivemedweaedsmadiand maeiiuazmedanim msnsg
vuiuRanediues Msfigatiendnuaivesiiufiwediues audhveanedweififiuin mvszgndnuwedies
ﬁﬁmiﬂ%’wyjﬁqﬁ%’ﬂummﬁ NTINTWINNE wazynameluladdu o

Surface forces. Surface modification of polymers by physical, chemical and
biological methods. Grafting on polymer surfaces. Characterization of polymer surfaces. Surface
properties of polymers. Applications of functionalized polymers in chemical, biomedical and other

technological applications.
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622 517 waRllaswUs 14 lns 3(3-0-6)

(Polymer Recycling)

nssamstiymeezwedwesodredBudeuuimanisannisld msléen msuusldlmuas
AL ENE L N1SRENTIMINLaENSARENverNeAWe Sinewalulading 4 n1sanruIavesveY
wodesuusldlml nszutumnasuevmeslumanannihuusidlmivaznisnsesmsuudew msdans
YozwosldnuarrssnauaInwediues nsrvIuMsuAnaatsaelanodiuesaigauiouLas A8y
avay nasunveznedwesuusltlml nsdlfnwinsruirunisnanndndugannedwesuuslalng
nqvneuayseLdsuiiendostunsimedwesndumuusldll

Sustainable polymer waste management with the reduce, reuse, recycle and
incineration approach. Sorting and separation of polymer wastes using various kinds of technology.
Size reduction of recycled polymer waste. Melt processing of recycled thermoplastic wastes and
contaminant filtration. Waste management of thermosets and commingled polymer wastes.
Pyrolytic and solvolytic processes. Energy recovery from polymer wastes. Case studies of

manufacturing of recycled polymer products. Laws and regulations related to polymer recycling.

622 518 danalaasuaziaslunananndanalawes 3(3-0-6)
(Elastomers and Thermoplastic Elastomers)
danalawesvialnduazmeslunataindatalawesludagiu esdusenau dugiuinen

aut® uarmsUszgndvesdmalpweiuazimeslunaraindaraloiwed uinnssuvesnszuiunistuzlees

danalawesyinlvaiuazineslunarafindanalauesiudaqiu
New elastomers and current thermoplastic elastomers. Composition, morphology,
properties, and applications of elastomers and thermoplastic elastomers. Innovations in the

fabrication process for new elastomers and current thermoplastic elastomers.

622 521 B sadinransuszanAdmsuIAINTIUND AT 3(3-0-6)
(Applied Mathematical Methods for Polymer Engineering)
wdnnrsnsadaaansildlunisianudilasarudtgwnidmnssufiieadesiu

nMsAnwINoALDS '3%'3Lfmxﬁﬂ%‘tuﬂszmumsﬁugﬂwaﬁL;J@% NTAATIZIAIULAULAZAIIULATA LU

youuds nydlinwnamansvesaslradiieitestuinenseua aunisniseneloumiauasndsny audh

Jaladanafnfiigitestunsrurunistusunedwes uuudiaomisadnmans nsuszgnsaunisng

m’imﬂ’1amiﬁaiﬁ’ﬂumzmumsﬁﬁugﬂwaéLa,Jas“us:ﬁﬂaué’wmsé’ﬁ%mmmsﬁm
Mathematical principles for understanding and solving engineering problems in

polymer studies. Analytical methods in polymer processing including stress-strain analysis in solids.

Case studies of fluid mechanics concerning rheology, mass and energy transport equations,

viscoelastic properties related to polymer processing. Mathematic models.  Applications of

mathematical equations in polymer processing including extrusion and injection molding.
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622 522 "3%mnszu,au,aznszmumsﬁugﬂwaﬁL&l@%%'uqa 3(3-0-6)

(Advanced Rheology and Polymer Processing)

ANUENTUETE NI LAULAE ALAS IR lUALN SIUER Sd s UTRIds Danafnuazves
nafialaidou wuushaomeinginssnavososivadilaifuinladou fusudmguiveseiosnland
lofimesuaziaiesilefinesuuunyy msinufiAuvannuninsvesteyaineinseua nsuszynd
LuaeIIInenszuaLaznamaninusaidedlunsdain n1sdndusy M fidy wegnsinus
nsdiAnwlunslduuudaomdivenssuadiniunsoonuuuanguag gy

Relationships between stress and strain in tensor equations for elastic solids and
Newtonian fluids. Rheological models of non-Newtonian fluids. Theoretical basis of capillary and
rotational rheometer. Practical interpretation of rheological data. Application of rheological model
and continuum mechanics in extrusion, injection molding, blown film extrusion, and calendaring.

Case studies of rheological model for screw and die design.

622 523 Usingmisaimaindsudnedugdlunaimes 3(3-0-6)
(Advanced Transport Phenomena in Polymers)
UsngnsaimaindeuneuasUiiAnsaniguiie vumundnnisaieleulasudy Ay

Younazanaas Anwddyresvdnnisaisleulumudy aufeu uarinaasfidnensruIunITugy

wadwes Ugyminisanglauluiuudy anusou wavuiaasniouiu fegranisaruialugnainnssy

woAofuarnszurumItisosiunsdelouluuudy mnufeu wazinaas nedlfnwauidelutiagiu
fiferdostuunngnissimaedoudnedugslunedues

Transport phenomena and unit operations. Review of principles of momentum,
heat, and mass transfer. Importance of principles of momentum, heat, and mass transfer in
polymer processing. Simultaneous momentum, heat and mass transfer problems. Examples of
calculations in the polymer industry and processes involving momentum, heat, and mass transfer.

Case studies of current research related to advanced transport phenomena in polymers.

622 524 nsItaesnaransvaslualteniuin 3(3-0-6)

(Computational Fluid Dynamics Simulation)

ammiﬁugmmim?{auﬁmawaﬂwa FUNINTANYVIULUUAN AUSDULAZINIAAT dNIE
ANSUAULAZIOUA WIATANISMAINBULTIFIavULABLRIMES NNTIALUURIA8Y N1SWUIUSnARILIL
ANSAMUAAIEN 1TSS ULAT AN 1ITVBULAN NMTUAUERIMIENATAAIUIALTIFILEY NITUNEUDNANIT
$1a09 n3difnwinssiaesnsivavesvesinawuuiiutu nslwavesedlwaiisadals nissrassniswlng
nslavangignin Mslvalureduingdaled uaznislvavesmediwesivadluudiiud

Fundamental equations of fluid motion. Momentum, heat, and mass transfer
equations. Initial and boundary conditions. Numerical techniques using computers. Geometrical
drawing. Meshing. Initial and boundary condition setting. Numerical solutions. Post-processing
simulation results. Case studies of turbulence flow simulation, simulation of compressible flow,
combustion simulation, multiphase flow, flow in fluidized columns, and flow of polymer melts in

molds.
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622 525 msm*uqa.lL%ﬁmnisﬂunismumiﬁugﬂwaﬁLua§ 3(3-0-6)
(Engineering Controls in Polymer Processing)
wlﬂﬁﬂsumm'imuqu‘m%ﬁuLﬂ%@ﬂﬁaLLa5ﬂizU’Jumﬂuﬂszmum'ﬁ“ﬁugﬂwaaL:ua% NO¥YNIS

muAuuuUiadunarliiBadu wsesdlenlilumsinuazlunseunussiugnannnssuvesgnanyngsuns

Gﬁugﬂwaama% ﬂ’]iE]E)ﬂLLUUﬂ’]iVIG]a@dLLazﬂ’]ﬁLﬂi’]3Maluﬂ’§$U3umi%u§UWE]amE]’§ wialalun1smaga Uy

WARIANS NTATUANNTEUIUNTHEALUUSAIWTR nsasiswuudasaznisdiaesdniunisallun1ssnin

warn13datugl slinvesianuny Mulasdygin snusludduanine ssuuUfduiusuasnis

Useynd
Techniques of control applied to equipment and processes in polymer

processing.Linear and nonlinear control theories.Industrial instruments for measurement and

control in the polymer processing industry. Design of experiments and analysis of polymer
processing. Dynamic testing techniques. Automatic process control. Modeling and process
simulation in extrusion and injection molding. Types of controllers.Transducers.Final control

elements.Interacting systems and their applications.

622 526 AULUUTING2 3(3-0-6)

(Rapid Prototyping)

M3a5ULUUTIG @wesledlnns il nsfurisenisdeauwiuian nislianuseusis
LAUALTOTOE1NTUNIZ N15A51UUUTIA09MIBNI1TUABUANAZAL N1TUNIINRIDYAIALITUTDINDS
NIANYINTATIAULUUTINNG

Rapid prototyping. Stereolithography. Laminated object manufacturing. Selective

laser sintering. Fused deposition modeling. Solid ground curing. Case studies of rapid prototyping.

622 531 NOANTTULTINAVDINDALLDS 3(3-0-6)

(Mechanical Behavior of Polymers)

FalAganafnidadu N13AU NsHBUAINEAUAY UTINYNITALTNARUUNAAIENS YENNIT
YBINITOUNUTENINIA AL QNN anududanainuoens ngANIIUNMIWANNUAaENIHATUYeITER
wodles Auguinewaznisiigationdnual nsdlAnwauAdelutiagduiliieadesiungiinssuidsnaves
Wodlles

Linear viscoelasticity. Creep. Stress relaxation. Dynamic mechanical phenomena.
Principles of time-temperature superposition. Rubber elasticity. Failure behavior and deformation
of polymeric materials. Morphology and its characterization. Case studies of current research into

the mechanical behavior of polymers.

622 532 autAiaausaunaziieldndvasnadiues 3(3-0-6)
(Thermal and Physical Properties of Polymers)
anUAlsnusouvemedes wginssunsliiuazudivdnveswediues audfdades
WaZLTIUAIVDINDADT aNURNITUNIVRINOAWDS ANudNRUSTenindlaTsad unedluesazanRTaiand
wazidannadou nsdifnuantddelutiagduilifeadesiunginssndennuioulasBiidndvemodiues
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Thermal properties of polymers. Electrical and magnetic behavior of polymers.
Acoustic and optical properties of polymers. Diffusion properties of polymers. Relationships
between the structure of a polymer and its thermal and physical properties. Case studies of

current research into the thermal and physical behavior of polymers.

622 533 mnmnamﬂﬂaewaﬁLua%LLasmiﬁﬂﬁwaaLuaﬁaﬁai‘*ﬁ"uga 3(3-0-6)
(Advanced Polymer Degradation and Stabilization)
lAssasslaz L@t INIMUBINeALNT NTuANdaTsYeINeAllasMsALTaU nalnnsuan

aaneveamedwesnelianiiedne 4 nsiinaiesnmusanedweslaenisldarsiuwiwiomaindy

nsUszenduRnuailugnamnss swidelutlagdu
Polymer structure and stability. Thermal degradation of polymers. Degradation
mechanisms of polymers under various conditions. Stabilization methods of those polymers using

additives or other techniques. Application of these ideas in industry. Recent research.

622 534 NM599NULUUNARATINDALNDS 3(3-0-6)
(Polymer Product Design)
NANNISTLAZUUIAANITOONLUUNARAUIIINNaranTIAINTIN duifveinedines uag

fofiarsanmanssuiumstugy msvonuuukasmMILUsIUTarlassadsuemandasidiuiunisld

Joiasann1sesntuulassEs ey nsUsEnay
Principles and product design concepts from engineering mechanics, polymer

properties, and manufacturing considerations. Design and modification of product shape and

structure for applications. Structural and assembly design considerations.

622 541 wadwasamnTannuazwadinesdasaaiglanisdann 3(3-0-6)
(Biobased and Biodegradable Polymers)
wuaReiuguiiAsfunedweiindannuaswediessesaaislivisdainin ans

duasiest auldh waznisussyndnedwesaindinimuasnedwesgavaaralanisdinin nszuiunisden

aanenadinm  nsdAnwanuddslutagiuiifeadestunedwefandinmuazwediuesdosaaylinis

I
Basic concepts of biobased and biodegradable polymers. Synthesis, properties, and

applications of biobased and biodegradable polymers. Biodegradation processes. Case studies of

current research on biobased and biodegradable polymers.

622 542 YaaLdeUsEnauYuge 3(3-0-6)

(Advanced Composite Materials)

a

naf1ansvesianidiusenay aulidinavesiandsusenauniveynialans Tanis

Usgnaulane Jandeszneuiagewdn JandUsznauens Tanleusenounanatin audfidinavesTand
Usgnaumeidule audfaanavesTandausenauluuwiugtou
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Mechanics of composite materials. Mechanical properties of composites reinforced
with metal particles. Metal matrix composites. Cermet composites. Rubber composites. Plastic
composites.  Mechanical properties of fiber reinforced composites. Mechanical properties of

laminated composites.

622 543 Fanawmaia 3(3-0-6)

(Technical Textiles)

Tassaiadulonaznsrviunismamdulonuuiiugu duloweda nssuiumsudnidule
wedluuuduledy nsrviunsnandulomaiauwuulssnsedes autidnavendulomails dmewmaia
findmannarsuou Tuseu Faneunslud wazianans niswaudule nsdouuaznisusuusaduleatell
ulefifinmsusuaniniiasenisviesiy

Fiber structure and conventional processes. Technical fibers. Staple technical fiber
production. Continuous technical fiber production. Mechanical properties of technical fibers.
Technical textiles of carbon, boron, silicon carbide, and Kevlar. Fiber blending. Modern dyeing and
finishing. Encapsulated surfaces modified fibers.

622 544 Tagasuaunazimalulagszaululasuazunly 3(3-0-6)
(Carbon Materials and Micro-/Nano-Technology)
wiAaiugunifgatuiagasueutasinaluladssaululasuazuily lassasialuian

A1sveu audRPsidnduaziBuaivesTagasueu n1sdaasiey nisiigationdnual wagnisldvesian
mfueu nsdifnueddelutagtuiifeaiutanafusunasimaluladseiulalasuazuily

Basic concepts of carbon materials and micro-/nano-technology. Structure in
carbon materials. Physical and chemical properties of carbon materials. Synthesis, characterization,
and applications of carbon materials. Case studies of current research in carbon materials and

micro-/nano-technology.

622 545 FanTamsunmddugs 3(3-0-6)

(Advanced Biomedical Materials)

wedwes lane wilind wazandausenoudmiuiandinisunnd nsdnuunwazaudi
FanTamsunnduuulminaznmshlvlflunimnssudanisunmd lelasiaa aewulndiannsalszney
fodld Yaquanane Yarlasehs Amnssuidedo ssuuidswnilinodwes gunsaififlassasieulu ns
Usuugsiuindmsunsiluldvnedainen Yaguasiufinfideunuuaedi@in Yanudetiumilldusstuaala
91n@iFIn msfaiuvvandadniuldlunudansunng  aadasadelunsldian anandifuldma
Frnmvestaniuiiedo asserussumsgnisetoas

Polymers, metals, ceramics, and composites for biomedical materials. Classification
and properties. Novel biomedical materials and their uses in biomedical engineering. Hydrogels.
Self-assembling peptides. Implant materials. Scaffolds. Tissue engineering. Polymeric drug delivery
systems. Nanostructured devices. Surface modification for biological applications. Biomimetic
materials and surfaces. Bioinspired materials and surfaces. 3D printing for biomedical applications.
Safety concern for material usage. Biocompatibility of materials and tissues. Ethical issues of

Implants.
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622 551 winnssuwaznsidudusznaunis 3(3-0-6)

(Innovation and Entrepreneurship)

wnAMAgIRULIINTTY unvesuinnssuguiuuig 9 nszuaunsaieuinnsIuLes
Usgifiumsudusitsadesiuuianssumamalulad wndensiduduszneunstuBandsd ansais
gIRLAYNIFUIUNTUTM TR TR

Concepts of innovation. Various sources of innovation. Innovation process and
related management issues in technological innovations. Concept of entrepreneurship for

commercial applications. Business creation and related management processes.

622 552 N13UsEAUANIN 3(3-0-6)
(Quality Assurance)
nmsUsziuguanlugsia nssuiunsaiandnine  wufnsIvgenveIdniun N3
DINUUUKAZNIINAANEAIUT  AIUFNNUTTENININTEUIUNTNAALAL AN INVBINAAA DI WUINNTT
UimsiitelilfunTsndndusindannm yuuesmisiuguam mMsdsunssuiurimivesganin wide

q 3
L%

medanazszuuaunmiidify  unumuaznsUsEgndszuuUsEAunmawlunsos LU LA
NAAAUILAZ NI TUVDINENANI N1TAAIA NITITUUAZINAIUT NITHAR N1INTIVABU NITVIBUAZUINT
NHINITUIY iwummgmmsu‘%miﬂmmw

Quiality assurance in business. Product creation process. Product conceptualization.
Product design and manufacturing. Relationship between production and quality of products.
Management role for qualified products. Perspectives of quality. Paradigm shift in quality. Important
quality concepts, techniques, and systems. Roles and applications of quality assurance in product
design and development, and product competitiveness. Marketing. Research and development.

Manufacturing. Inspection. Sales and after-sale service. Quality management system.

622 553 szuunsHanade T 3(3-0-6)

(Modern Manufacturing Systems)

wiAnkarTEUUNSHARadElvl STUUNINEALUVEANEY STUUNIREALUUEY N1TNER
Fufduuannaumd ssuunsaniimuuioaouiames ssdnsiaiion ssuumsHaRTUTumliTaE
psfnswinaBond MaUsuifisuszuumandeuuudaiuiuszuumasdeatelml msdssandnalulad
asaumakaniasesdiefildnoufimestaslusyuunisudn

Modern manufacturing concepts and systems. Flexible manufacturing.  Lean
manufacturing.  Mass customization. Computer-integrated manufacturing.  Virtual organization.
Agile manufacturing. Learning organizations. Comparison of traditional manufacturing and modern
manufacturing systems. Application of information technology and computer-aided tools to

manufacturing systems.

622 581 FosAnanzneingansuasinanssunadwes 1 3(3-0-6)
(Selected Topics in Polymer Science and Engineering |)
Sosfneniziimdsduiivhaulamanennmsuagicmnssunedwes
Current topics of interest in Polymer Science and Engineering.
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622 582 1399AALRNIZNIINGINTUATIAINTSTUND ALY 2 3(3-0-6)
(Selected Topics in Polymer Science and Engineering II)

v
[y

Bosrnnnzifdaduivraulaniadineniswazieinssunedwss  laalann iy
787391 622 581 L509AMRNIZNIINGINITHALIAINTTUNBALUDS 1
Current topics of interest in Polymer Science and Engineering. Not the same as

described in 622 581 Selected Topics in Polymer Science and Engineering |.

622 591 s2lguInINeY 2(2-0-4)

(Research Methodology)

Fouly: Fnidianansdnwndu S uis U

9558105 AuRnadeEsIE wazThuemsuidam  wndaiisatunidouas
ot Jumeunaznsheuiseednadissuy mstuuntidenudde nseenuuuntImeaes
msdaiudeya Mslnseideyaalinauarannn mawseudeiauelasiniside Mawseusenuivy
wiatlansuELeUINe vinwrlun1sieszidiniunisneutesiu NselnsNauITy MIREuUNAnYD
nswvineglunisldiedesioonside

Researchers’ code of ethics. Creative thinking and problem-solving. Research
concepts and examples of research. Systematic approaches to conducting research and the
importance of each step in conducting successful research. Topic selection. Experimental design.
Data collection. Analysis of data using quantitative and qualitative approaches. Research proposal
preparation. Research report preparation. Presentation techniques. Analytical skills for defense.

Publication of research. Abstract writing. Skills development in the use of research instruments.

622 592 AUNUIAIMTUINGINITHAZIAINTTUNDALNDS 1 1(0-2-1)

(Seminar in Polymer Science and Engineering |)

Fouly: 5niliauansiwniu s wie U

MsIUUNAINDEIATEUAGY NMsUsznateyaanunAAdeunaulawasiuately
auiivernmswarimnssunedies msSeudsaiomanunanuddeiidadend msunsiiauenii
%uﬁ&méf’mmmﬁﬂﬂqw A3561UTTLAZ TS5 TsIve N Telunn e B aundsiunvesiemlumsiiaue
TadumsiinTindunuazdenenuatuauysal

Comprehensive article reading. Compilation of information from interesting and up-
to-date research articles in the field of Polymer Science and Engineering. Composition content from
selected research articles for presentation in English in the class. Researcher’s ethics and etiquette
in citing references for presentations. Compulsory seminar attendance and submission of a full
report.
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622 691 ednus fAndisuin 36 wilein
(Thesis)
TNUsAUnDU: 622 591 s24U8UT5 9
622 592 a9 UINGINTSUAL IFINTIUNDFIUDT 1
Ingninusuideianizuana msfl,éfmﬁmuﬂmmawmséﬁﬁﬂm‘tumﬁuﬁwsnmmaz
AMINIIUNDANOIEMSUUNANWILAY N LU n 1
Individual research thesis under the supervision of a faculty member of the

Polymer Science and Engineering for plan A-1.

622 692 NYITNWUS fAfiguvin 12 wuaenna
(Thesis)
ITsAUnDU: 622 591 s24U8UI5I9¢
622 592 SUNUIEINTUINEINITHAS IAINTIUNOAIDT 1
Inendnusaiddoamzyana Meldnsmuguesenstivinmlumuineinsua
AMINTIUNDANDSEMSULNANWILKY N WUU N 2
Individual research thesis under the supervision of a faculty member of Polymer

Science and Engineering for plan A-2.

nagin1sdNFaMAEn¥InUvangns
Dulumudetidunminerdeauing TenmsAnesesutadinfne w.a. 2550 waz/visefidl
nsasuudasnends uaziduluauusenianssnsas@nuidnns (Seq inaeiunnsgIundngnssedu
Toudindnu w.e. 2558 uwaz/mIofiinsidsunlasnends uagderruadfiufuvesnmuyimnssumans
wazimaluladanaivnssy lnegdisausyyrimnssumansuiitaudin @a19139713nen154ag3aNnssy
wodie$ Fesdinnautfsd
1. fisvpznannsAnwilunangnslidiiu 5 Uns@nw
2. 1aANETIEAIAN9 ¢ TIUAANLHUNISANY il
2.1 WU A WUU A 1
(1) laAnwrseivene q waglemheinsmasudu Wudwu 36 wiein
Usznausie
(n) einus @avieuiii) 36 Wiaein
dwfuiind@nwiilévilassmuifenudiuugivesernsdivineidumeyana
vaugAnwlussaulgaas a1vdntlnseiivayiagnediues uninerdudalins Tusiedvn 611 493

o o

Tnssnuidemuduugihdmsuindnudlasiadl 2 uay/viefifinswdsuutainends ludnuaugnisiide
e (Preliminary) thnwanunsaldwideisesmdmaniseasddussiu3agns sndudnuniose
Huhdeoineinudlusysulsaainlneldsuaudiureunnanznssunisusesrnaes s I8 venaini
véngaseyywliindnwannsadsuaenansdivinwauideainsedudiyyed lussfuuiyailn
¢ waitadlanAdedananadeadumddeiithdnuanduiunies wiedunuidefionnsdiivinuiive
Wasuuladldiduennsefivinusy
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(2) UnAne TULKEY N LUU N 1 ADUEUINEIGNUSLazdauNIunITaauUINUa1TU
anvine Tnetudieinende sninerdedating udsds wasdeaduszuudalifauladrsuilsld dmsy
nasuIngdnusuiodruniwednerinusfedldSumsitun wiesdetesldsuniseeusuliaRuwly
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nnAuABIamnzidouSey 18791 622 591 wileudnide uarseiu 622 592 dunurdmsuinensuag
AIMNTIUNAWNES 1 lngazdewinun1sUseiunNan1SANEINLUaUIAUNMING aeAaUINT 11A8N1SANY
sefuTdin@ine wa. 2550 et 4 uag/vFerifinsuiuusiudsuuUanends

2.2 WA N BUU N 2
1) ladnwnsedeng 9 waglanmheinsiuasui Wudwiulidesnin 36 wiiein

Usznausie
(n) FUAU I 18 wuenn
(@) Fwuden uwulddesnia 6  WUIWwAR
(m) Inenus @aniigumi) 12 wihein
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dmfuiind@nwiilévillassnuifenudiuugiveseinsdivineidumneyana
vaugAnwluseaudgans a1vintlnseiivayiagnediwes uninerdudaling tusieivn 611 493
Tssnudsumuuuzihdmsutndnutlasadl 2 waz/mdefifinisudsunvaniends ludhvaznsinide
et (Preliminary) Thnwanunsalihdoitesudwanismeasdussiudiagns sndudnuniiosde
Duhdeoineinulusysuliaainlneldsuanudiureunnanznssunisusesraae - I8 venaini
véngaseyywliindnwannsadsunaenansdiuinwauideainsedudiyyes lussfuuiyailn
1§ uoistetluAdedenddeadumiddeiivhAnuanduiunies vieidunuddeiionnsdiivinuiive
WasuuUasliluennnsefivsnwisiu was/mvie

indnufiamzdouiounednidends wieseuluszuu module Mluseivly
wanansU3yey v anndendneanisuagieanssunedwes Wneldsuanuiiureuainauenssunisusedn
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" @193 INYINTLaLIAINTIUNEANBSHA Tiisulauniieinvessiedvndna@nulepe@nyiunad
undusednluszaudsgyiin lnedeldssdulidiniy B ievesniiunisinuiseivlundngns wie

L Ag 7
=

WEUWNAUAUSIEITINLAB AN YIULEA?

(2) thdnwlusay n wuu n 2 feslamssiueasasanliingt 3.00 9nsEUU 4 s¥iU
pruuLvdeIfisurin wiouiuaueinendnusuazaeustunisaeutniatuanrinelas dudinine1de
uANEERaUINg ueRa wazsioaduszruulaligauladisuilald Tnenanuing dnusuiodruniees
nendnussesldsunsinuiviongetosldsumssensuldaiailunsassedumAnsess fuuuwsRag
ANNINAILUTENIAANENITUNITNITOAUANY) 309 NENLNATNISRITUIITEVNITINTAINTUNIS
WULNINAIUNIGIBINT mamLauamamﬂswnmﬁufmflﬂmaummmm'nauaawaumm (Full Paper) lmu
mim‘wmwiuﬁamuamuaqmﬂmsﬂiwmmmmi (Proceedings)  fanann egeties 1 1389 wenani
ummmlmmuunﬂﬂummaqmmauljau 5197391 622 591 s108UTFI98 Wars1879N 622 592 FUNUI
1S UINYINITUALIAINTINNDALLDS 1 1AUarAoInIunIsUTEUNANISAN®IMINTa U AULMINE Y
Aauans MdensAnuseiuTisinfng we. 2550 mned 4 uag/vieRinisUiuUsavAsuLasmends
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3. Igszauldsinngy B vide I S lumedmvsduuassedndeiudon warldseauldsni ¢ lu
187391800

4. 1§ s lunsaeuawisseme welaunseniiunisdeunwsisUssme ilidulang
Fotadunminedefauing Ivhensinuisedutudindnu we. 2550 4o 32 uaz/vdeiiinisusudse
\WasuuUaanends

5. fnuand@su q asuiusadetiduiminerdedaUing IdensAnuszdudadindnu
WA, 2550 mnnd 7 uaz/vdefiiinsusuludasuniasnnends
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