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(Research Methodology)
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(Seminar I)
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622 511 nsdanTginedueitugs 3(3-0-6)
(Advanced Polymer Synthesis)

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

622 513 msfigatiiondnuaivesmediuoidugs 3(3-0-6)
(Advanced Polymer Characterization)

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

622 522 JeenoiungnsruIumstusUnediueidugs 3(3-0-6)
(Advanced Rheology and Polymer Processing)

wynITNdan uuliteenii 9 wiledn ans1evsalul

622 514 I sENdUDInofILe 3(3-0-6)
(Physical Chemistry of Polymers)

622 515 nodluesuaneInnIALazNaRILDSHAY 3(3-0-6)
(Multiphase Polymers and Polymer Blends)

622 516 nsdiuUsiufuagnoAe ST USUM iy 3(3-0-6)
(Surface Modification and Functionalized Polymers)

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

622 523 Unngmisainaadouihetugilunedues 3(3-0-6)

(Advanced Transport Phenomena in Polymers)

622 524 waransvaslualteiiuim 3(3-0-6)
(Computational Fluid Dynamics)

622 525 mimuQm%ﬁmﬂiiﬂuﬂizmumiﬁugﬂwaﬁma% 3(3-0-6)
(Engineering Controls in Polymer Processing)

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

622 532 AUUALTIANUSDULATITINBNNYDINDRLUDS 3(3-0-6)
(Thermal and Physical Properties of Polymers)
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622 533 NsuAnNaaeveInadakarM v linediuesiadesuuas 3(3-0-6)

(Advanced Polymer Degradation and Stabilization)

622 534 NN990NUUUNARANIINDAINOS 3(3-0-6)
(Polymers Product Design)

622 541 YaniaBuoaisznautugs 3(3-0-6)
(Advanced Composite Materials)

622 542 TanesuosAusznausEAUUIluYaALDS 3(3-0-6)
(Polymer Nanocomposites)

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

622 544 WOAUDITININ 3(3-0-6)
(Biopolymers)

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

622 546 YanTanaunmgtugs 3(3-0-6)
(Advanced Biomedical Materials)

622 551 MsiaLwEsSeinediesAddnenmiionsugadiy 3(3-0-6)
(Development of Competitive Polymeric Products)

622 552 NNTUFINIIATINITNITODNLUULAZATTHAIL 3(3-0-6)
(Management of Design and Development of Projects)

622 553 winnssuuarnsiduguszneunis 3(3-0-6)
(Innovation and Entrepreneurship)

622 554 MsUsEAUAMAMN 3(3-0-6)
(Quality Assurance)

622 555 syuunNanadelnl 3(3-0-6)
(Modern Manufacturing Systems)

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

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

(Selected Topics in Polymer Science and Engineering II)

Angntinus @asuwin) 12 iieia
622 692 INe1TNUS fJAfgumn 12 vdena
(Thesis)
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622 511 nsdanTginedeitugs 3(3-0-6)

(Advanced Polymer Synthesis)

MIAUINLAZNITAIUAN TRINF7 5mﬁﬂimaqa yosneAmes NduATiseUfiTen
NsesENNaRasIUUAIULIY Uaziuugnld UATenn1sinseameiiuessid uazn1smiuau nMsinises
ueuswoslumelanedweisi suuildsdounedweslugnamnssy miduaneinediuediessuy
Sifatu Shsuesufizen LLasﬁmfiﬂIMLaqamaawaama%‘ﬁL@ﬁ&mé’aaiwuaﬁa#’fu wazn1sUsEenaldly
gnaIMnssu n1siianedweswuuldnataun msiianedfinesuuureusiail n1siianediuesuuuly
wulesd MaAanedwesuuuldiaiilii nsdAnwinuideludagiuilifsadunsruiunisdaase
wodesvllnlu

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.
Plasma  polymerization.  Sonochemical  polymerization.  Enzymatic ~ polymerization.
Electrochemical polymerization. Case studies of new polymer synthetic processes.

622 512 wodesHaAnd 3(3-0-6)

(Polymer Physics)

lassgUluanavemedweswuvanuafvazuuuiluasa namansvesluananediues
Jaladanainiduduvesnediues Nandveanediuasiuvadagiulasuuundn guniinsuddulas
Ysunsdaszvoanediwes audRdarainvesianuseinnens nainssulenavesmediues ndldnw
mAdeluthgtuiifedosiunedwesiiand

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.

Mechanical behavior of polymers. Case studies of current research in polymer physics.

622 513 nsfigaiiondnuaivesweieitugs 3(3-0-6)

(Advanced Polymer Characterization)

ANFURUS ST U IUINEN mzmuma%ugﬂ waraudRvesnediues wadad
drdglunismunalaanavesnediwes nMsfigationdnvalvemedwesiagadvaudiieninuseusie
wadansaudou  Jadeiidwmadenndsunlasmesauifinisnnufouvemediued nmine
anwugnedugInevemediweimewmaiiandlulasalal nsussendldinatamsanlnsalauas
wedanaidenuuresiidiendlunisiigaiiendnuaivesnedwes nsddnwenidelutagtuilifedes
fumMslieseilassasiwemediuesingldmalinnsigatiendnualvesnediues

Relationship between polymers and the morphology-processing-property.
Important techniques for polymer molar mass determination. Characterization of polymers using

thermal analysis. Factors affecting those thermal properties. Morphological investigations using
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microscopy techniques. Application of techniques in spectroscopy and x-ray diffraction in
polymer characterization. Case studies of current research in polymer structural analysis by

polymer characterization.

622 514 wilBsiandvoinediues 3(3-0-6)
(Physical Chemistry of Polymers)
QUUNAAIANTTDIATATANENORLNRT WAL NRRIBSNAY  NquuariiAllANITNARDY

Rerfuansazaenediues Bmsmsmenmdmiulimlasisuluanavesediues nadldnwanuidslu

Hagtuierdestuiniidaiandvesodiues
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 nodluesuaneInnALazNaRILeSHAY 3(3-0-6)
(Multiphase Polymers and Polymer Blends)
LLmﬁmﬁugmﬁLﬁﬁaﬁuwaﬁLmaﬁwmai’gmﬂLLaz‘waﬁL:ua%wau VUi anvnaransuas

msnaaesilimmadnsuldesadudodenvemediuesuan amnuduiusssninmginssy Tgniauas

aulfvesmedmednay audAnfadusa msilidrfuld wodnssunsuaniinvesediuedvarsinana

Lazwedlueinan Jooaoivomodimeinay wedweusulgsaniRnnumisinaznisldau neduwes

FwuuNguLaznIsdne  weslunanadndanalawesuasmslidanu  suvnedwesuuvaonlyivay

nsldon nsdAnwaAdeludagiuiifetestunedweivarsignauaswodiue fuas
Basic concepts of multiphase polymers and polymer blends. Thermodynamic

theories and experimental determination of miscibility of polymer blends. Relationship
between phase behavior and properties of polymer blends. Interface  properties.

Compatibilization. Fracture behavior of multiphase polymers and polymer blends. Rheology of

polymer blends. Toughened polymers and their applications.  Block copolymers and

applications. Thermoplastic elastomers and applications. Interpenetrating polymer networks
and their applications. Case studies of current research in multiphase polymers and polymer
blends.

622 516 msfuUsiufLasweAe MU Tungilsitu 3(3-0-6)

(Surface Modification and Functionalized Polymers)

wifufialunsnszaned  msswdezmsaesdl ssuusEiasanksfiauas
WoRLDT YHAYDIANTAALTIFRT Uiﬁﬂgmizﬁmﬂmﬁ‘ﬁuﬁa M3UNia NTUHNTEEUAENITUEN N3
Aol nsunnvastiuluszuuansazaneth nmsvinlviazans nszuaunislea-iaa nisBaRnuagnisuns
vesdden NsUTunyilandureinediweidunsddunsiey wedwesdinm uavwediweseliuvsd n13
Uszgnsimedmesiisinisuiumyilaidulumandl matinm uazymamalulagdue

Surface chemistry in dispersion, flocculation, and flotation. Surfactant-polymer
system. Types of surfactants. Phenomena in surface chemistry. Wetting. Spreading. Penetration.

Foam formation. Foam-breaking in aqueous systems. Solubilization. Sol-gel processing. Affinity

MANgRTIMNTINMEansIMTMNN @1913vINeINsiarIfInssunediues (anansuiuuse wa. 2556) w6



of dyes and dye diffusion. Functionalization of synthetic organic polymers, biopolymers, and
inorganic polymers. Applications of functionalized polymers in chemical, biological, and other

technological applications.

622 517 wodiwashuslalual 3(3-0-6)
(Polymer Recycling)
nsdansdamaesnedwesediedidugiouuimamsantsunanisld msldn ns

wUslmsinagnsiwfiendsanu msuensiminuasnisfnuenteznedinesdomaluladiie n1san

uInvesveznedwasiusldln nszuiuniasuvesesiunalafnuiuiwyslylninasn1snseanis

Uuideu madamsvezmeudnuasvesneduoduan nsruaunsuanaasaslenedeierudon

wazAd8iIaraty NEWILIINesNeaNesLUsIElud nIAANYINITUIUNITHANNEN 991N

wodiweulsldlmi ngmneuarsefouiifendesiunnimedimednduuuusldl

Sustainable polymer waste management with the reduction, reuse, recycling and
incineration approach. Sorting and separation of polymer wastes using various technological
approaches.  Size reduction of recycled polymer waste. Melt processing of recycled
thermoplastic wastes and melt filtration of contamination. 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.

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

NsANYINDALIDS 3’%‘3Lﬁmxﬁﬁlﬂumzmums%ugﬂwaéL@J@% NTILATIZNANLAULAZAIINLATEA Y

Youds smﬁau’i’%v‘ﬁaﬁ’aLaﬁuﬁiﬁumzmumiﬁugﬂwaama% nsdifnunarmanivasvesinaiiisadesfiu

3oaef aunsmsnslewnauasndiny  auilaladanafnfiierdestunszuiumstugunediues

wadiansusudunsiviuaz msmaniisnzauiian

Mathematical principles required to understand and solve engineering problems
encountered in polymer studies. Analytical methods in polymer processing including stress-
strain analysis in solids. Numerical methods in polymer processing. Case studies of fluid
mechanics concerning rheology, mass and energy transport equations, viscoelastic properties

related to polymer processing. Curve fitting and optimization techniques.

622 522 Joeanfuarnszurumstusunediueitugs 3(3-0-6)
(Advanced Rheology and Polymer Processing)
ANUFUTUSTENILIUAULATANNATEA LTI TINULEeT (@ uillR) dmsy

vouddanannuazvadivailadeu audiiadladarafndadunazliidudaduresiagmedwes 353

nadevaniRTosasivamediuesiemaianig n1siIesasiuaznarmansausediedduldlunisdn

30 nsRananafnilnliu nsUaN wazn1sTaudy nstlAnwilasnsleisni1snisseeantlunis

'3meﬁﬂizmumﬁugﬂwaéL;J@%ﬁ'm%’umiaaﬂLLwaﬂgLLazma
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Relationships between stress and strain in tensor equations (3 dimensions) for
elastic solids and Newtonian fluids. Linear and non-linear viscoelasticity of polymers.
Rheological tests for polymers using various techniques. Use of rheology and continuum
mechanics in extrusion, injection molding, blown film extrusion, and calendaring. Case studies of

rheology use in polymer processing analysis for screw and die design.

622 523 Usngmsainaadouthetugdlunoiues 3(3-0-6)
(Advanced Transport Phenomena in Polymers)
Usingmsaimsindeudrenazufiinsanizving nunundnnisaneleulusmsy

mnufeutazinaas mnuddyvemdnmsieloulumudy Audeu wazinaasTiinenssuIunsIu

sUnedies Jayminisaneleuluwudy auseu wazaiaaisniauiu dregranisamualugaamngsy
weduesuaznszuannsiiesdestunisarslenluwudy mnudou wazinaans ndfnwanuidely

Sagiuiidetostuunngmsainaedouthedugdunedues
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 nwarnansvaslralsiiuin 3(3-0-6)

(Computational Fluid Dynamics)

aum3ﬁu§1um3m§auﬁ€uawaﬁwa AUNITNITANBULLUGN ANNTOULAZLIAATT
ﬁﬂ??gﬁWL§M§ULLﬁ3%@ULGUG] WASANISWIAINBULTIANATUUADNAIADS  NITINALUUIIADT N1TUUS
U3nafun MIfnuamanzEudulazanizreuln Makidymdemadamuwandsiey uay
nsthiauenanissiaes nsdiinunissiaesnisivavesedivanuuiutu mslnavesvedlnaiisndly
nsasuuudtaesnseniugl mslvavateigaia nslvaluveyadaled uaznisivavesnediwesivas
Tunaiian

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

in mold.
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622 525 mim‘uQmL%ﬁmﬂiimiuﬂisuauﬂﬂi%ugﬂwaama% 3(3-0-6)
(Engineering Controls in Polymer Processing)
wiadiavesmsmuauiiliiuiaiesdiouaznszuiunislunssuiunstugunediues nnud

nmsmuaunuuiBadunarlilndadu  edesdleildlunisinuazlunismiuauszfugnamnisuved

qmamnﬁumiﬁugﬂwaama% miaamwumi‘vmamLLa5mﬁLﬂmw‘iuﬂizmum?ﬁugﬂwaaL:,JEJ%

WATALUNTNAGOURUUNAAIARS N1TAIVANNTEUIUNINARLUUSRILLR MsasiaLuudnasiaynis

T1aedan1un1sallunszuIuNTENIALaNIEUIUN1TER Yllaveeiiniunl fMwlasdyain dnlunuly

aAuaaTe seuuUfduiusuagnisuseend
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.

622 531 NOANTINTINAVDINOALUDS 3(3-0-6)

(Mechanical Behavior of Polymers)

auUfidanavesmedmesveds Jaladanadndudu n1AU NSHOUAAIBANULAY
U5INYN13aliBINARUUNAAIEAT  MENNTTVBINTITTRUNUTENIIIaUAzRMT  Banafnuesens
WANTIUNTUANTINUAENITHAFUVR A WeAeS dugiuineuaznisiiaadiendnual nsdlfnwinuide
Tuthagduilifeadesiunginsnundenavemediues

Mechanical properties of solid polymers. 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 of the mechanical behavior of polymers.

622 532 AUUALTIAINSULAZITINEA NTDINDAINDS 3(3-0-6)

(Thermal and Physical Properties of Polymers)

audAlnnusouveswedimes wRnssumsiniuazisimanvonediues autRids
\FealazlTlaIr0Inediues auURNISUNTURINDANT ANANNUSTENINlATIEsINedLLDS LayvauUs
Fanenmuazidsanufou  nsdAnwauidelutlagiuiiisadesfunginssudeaufouuasids
NINNVDINDALNDT

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 of the thermal and physical behavior of polymers.
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622 533 nsuanaaneemediueskay i linedwesiaiostugs 3(3-0-6)
(Advanced Polymer Degradation and Stabilization)
1AT9ESUAZLATEININVOINDALNDT NITLANAAIINIIAIINTDUVDINDALLDS NITUAN

aanveanedmeinelianinzuinden g3 uasnn sendiou Telou FBnsifiniaiosnmussnediues

NSANIUITE ﬂﬂ'ﬁﬂ'ﬁzqﬂﬁmﬂﬁuLaﬁmmwmm‘waaLuaﬁuqmammm LLamﬂuﬁﬁ'&Jﬁluﬁﬁ]ﬁgﬂu
Polymer structure and stability. Thermal degradation and its mechanisms.

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 NN990NUUUNARANIINOAINDS 3(3-0-6)
(Polymer Product Design)
MENNITHALLUIAANITEDNLUUNAR ST TR muI9INnamansieinssy audhves

Wodlues LLazﬁﬁaﬁmmwmqmzmumiﬁﬁugﬂ Hason15eeNLUUKAXN1SAALUTTUT LA lATIAT19v04

wanAasinvia i uauviildeg1siidesnts wdnnsidenviinvesianmuninivesnan fousii

panuwuy authvesmedweiiasdaliuSouidarsygmans

Principles and product design concepts derived from engineering mechanics,
polymer properties, and processing considerations affecting the design and modification of
product shape and structure in order to perform as required. Materials selection based on

functions of the product designed, the properties of the polymer, and economic costs.

622 541 YanieBuoadusznautugs 3(3-0-6)
(Advanced Composite Materials)
namansvedianasuesiuseney autAdenavesianiasuesrusenausigaynialany
waglavgnauifinnaiuussiomainszaiodn uavwoiling Jaguedmefiaiuesdusznausioe
audAanavesianasuesrusenaumeiduly audfdenavesianeaSuaidusenouwuupugou
Mechanics of composite materials. Mechanical properties of composites
reinforced with dispersion-strengthened metals and alloys particles, and cermets. Rubber-
reinforced polymer composites. Mechanical properties of fiber-reinforced composites.

Mechanical properties of laminate composites.

622 542 TaneSuosAUsenoUsERUUIlUYDINBALDS 3(3-0-6)

(Polymer Nanocomposites)

yiavesoumaulu mawSeueyniauily madenidewsdiwesuazoumeuludmiy
JaiasuesdUsenouseauuiluvasnodiues ﬂﬂi%ugﬂfaﬂLa%mmﬁﬂs:ﬁﬂamzﬁumiuﬁuaq
wodes n1sfiguliendnualuarautfvesianiaiuesAusenauseAuuiluve swediues Auduiug
serdnlassadnasant® n1sunTagasuesrusznaussavunluveanedwesiulduselowy nsdldnw
mATeRAeTestuTagaiuesiUszneuszdu Turewodiue

Types of nanoparticles. Nanoparticle preparation. Selection of polymeric

matrices and nanoparticles for polymer nanocomposites. Processing of polymer
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nanocomposites. Characterization of polymer nanocomposites and their properties.
Relationship between structure and properties. Applications of polymer nanocomposites. Case

studies in polymer nanocomposites.

622 543 Gavewaie 3(3-0-6)

(Technical Textiles)

Tnssaadulonagnszuiumsnamdulowuuiugiu @ileweia nszuaunisudadule
weilawuuledu nszviunmsndndulameiiawuulsemseiier autRdnavesdulowaia dmewmeain
findnanandueu Tuseu Fdneumislud wamanans nnswawduls  msdouuaznisysundadule
adelvl dlefifinsusvanmisheansluguuauya

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 WoRLUSTINN 3(3-0-6)

(Biopolymers)

WOALUDINNTININ  Lagnediueseauaatulane®inin nNsduATI1Ed anwuy
Tasaadamandl nszuiumsgesaaenadiniw nsddnwauAdeludagiuiifsdesiunedmesan
T waznedmesgesaanalanisdinin

Biobased and biodegradable polymers. Syntheses. Chemical structures.
Biodegradation processes. Case studies of current research on biobased and biodegradable

polymers.

622 545 Tanpsueuwazmalulagsyaululaswazuily 3(3-0-6)
(Carbon Materials and Micro-/Nano-Technology)
anuiiuguieatutanefusunasimeluladszdulalasuasuly Tasaadauasiuse

lufanasveu audflgeneninuasidauniivesianaiveu Msdunsizy n1sigaliendnwal Lazn1s

Ussgnilivesanafuou nadifnwanddelutiagiuiifeafuanafuounasmaluladsedulilasuay

Wy
Basic concepts of carbon materials and micro-/nano- technology. Structure and

bonding 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.
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622 546 YanTansunndtugs 3(3-0-6)

(Advanced Biomedical Materials)

wodwes lave lwsnind uaviagiaSuesAuseneudmiuiantinisunmd n1sdnuuniay
aulif Yantnsumduuulmivagmsihlldlumdmnssudinsunms lelasiaa aoidlndfianisn
Usznauslesls Jaqugnane Yaglasasns wedwesnldluszuuthdse gunsaifflaseasrounlu ms
Uudgsiufndmiunsiiluliniedvinen Sanuaziiuinfideuuuuad@in fagvienuiafilduseduma
Tanndeiidin

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. Polymers for drug
delivery. Nanostructured devices. Surface modification for biological applications. Biomimetic

materials and surfaces. Bioinspired materials and surfaces.

622 551 MIswaLREnSTinedweiifidnsnmitenisutady 3(3-0-6)

(Development of Competitive Polymeric Products)

WUIMNaNsTUIUNNSENeY Tildlunsesnuuukarimuwandasinedwesvdiall
Jadvdrfyiazihluganudisdennuduvaiveswdndusinedwesvlalvd  nshesies
Auansalunsuwdedy arwddguazunumvednsasiviall Jadeflaziluganudua ms
NaUHUkaTNTIMLARAEN Yz RINER T MIAUILAALAL M TIAdR ULLIAMABIAUNER ST
Tl nseenuuundnduel definnsaienfunszuiunsndn nssuiunmsfndentasanis nsuims
lasansiaumandasivlialg nagnsuanduiuinnssy InTINavUIU NSREAFUA1ITILIULINAY
s

Approaches and processes in the design and development of new polymeric
products. Critical factors leading to success or failure of new polymeric products. Analysis of
competitiveness. Importance and role of new products. Success factors. Product planning and
product specifications. Concept development and testing of new products. Product design.
Manufacturing considerations. Project selection process. Managing new product development.

Product innovation strategy. Co-current engineering. Mass customization.

622 552 N1FUSINSIATINITNITODNWUUKALNITHRIU 3(3-0-6)
(Management of Design and Development of Projects)
Lﬂ%@ﬂﬁ@LLﬁ%mﬂﬁﬂﬁﬁ’]Lﬂuﬁ@ﬂﬁi@@ﬂLLUULLagﬁWUW ﬁ’Uf;]yJ\‘iLLGiﬂ’]iL%ﬂJéf‘LALLU’Jﬁ@IﬂNﬂ’ﬁ

mMsnauny Masudulasins aunseisagdlasins  wuaAalasins mawandelauslasins ans

Uszidiulasans Nsusmsngulasenis MsusmsyeaInstulasanig Uszlﬁwﬁ'a’gﬁmmmw nsuE

vadlasanshugnislduseleovi@aondsd n1sdnesdnslunisuimsiasemis
Tools and techniques required to manage design and development of projects

including project conception, planning, project execution, and conclusion. Project Idea. Proposal
development. Project evaluation. Portfolio management. Management of project personnel.

Quality issues. Commercialization. Organization.
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622 553 winnssuuaznisiduguszneunis 3(3-0-6)

(Innovation and Entrepreneurship)

wnAMABIRULIINTI ANvesuinnssNgULUUAg AsuIunsaiIsuTnnIILaY
Usziiiunsuimsiieadostuuianssumanalulad  dnwazuazunAnnsidufuszneunisluds
widled nsadugIiaaznszULMIUIIMSTIAgTes

Concepts of innovation. Various sources of innovation. Innovation process and
related management issues in technological innovations. Nature and concept of
entrepreneurship for commercial applications. Business creation and related management

processes.

622 554 MsUsERUAMAMN 3(3-0-6)

(Quality Assurance)

nsUseiuAunInlugIia nssuIuNTaiINEndiug LWIARTIVEOATDINERIMI NS
DONUUULAENITHARNAAAMY ANMUFUTUSTENINNTLUIUNTHAALALAMNINVBIHEAS I LUINNT
vinaielilfindudnsusiiiauan  yuuemaduauam Ussiianndunvesiunanssuy
AW unfn wadauazszuunumwiiddn  unumuazUszlevivesssuuyssiunaninlunis
DONLUULAT AL INENSUTLAZADANUAINITAIUNTWUITUVDINEATUYT N139AIR NITITBUaz AU
NISNER NIINTIVNADUNITVIULALUINITVAINITVIEY

Quality 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. Historical
development of the quality movement. 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. Sale and

after-sale service.

622 555 szuunsuanadell 3(3-0-6)

(Modern Manufacturing Systems)

wiAnkarsEUUMSHAnadelval szuunsnanluugandy seuunsuansuulsende
MsnAnAuAS LN STUumMIHaRTimuaufsaeufiawed esdnsiailon szuuMIHART
Usudldmnd asdnsuiinaeud maieufieussuumandnuuusaiudussuunsnanasiolus ns
Uszgniltineluladansaumanazindosdeltneuiiaunestielussuunisuan

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.
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622 581 SRIAALRNIENNITINGINITHAZIAINTTUNDRUBS 1 3(3-0-6)
(Selected Topics in Polymer Science and Engineering 1)
SasdnnzNmdadunuraulanisdinginiswaziminssunedues

Current interesting topics in Polymer Science and Engineering.

622 582 SRIAALRNIENITINGINITHALIFAINTTUNDAUDS 2 3(3-0-6)

(Selected Topics in Polymer Science and Engineering Il)

v
[

SasdnnzNmdudunuraulanidineiniswaziminssunedwes Inawlomldgniu
187391 622 581 L504AMRNIZNIINGINITHALIAINTTUNDALLDS 1
Current interesting topics in Polymer Science and Engineering. The content is

not the same as that described in 622 581 Selected Topics in Polymer Science and Engineering |.

622 591 52, J8uU3539 2(2-0-4)

(Research Methodology)

dewle: Anwilaglifumbena uwazianansAnwudu s wde U

PFusssuinddy  AmnuAnaieEssd wastinuemsuidam  wnAndefunideuas
foghwesitowuusneg  Fansegnadissutlunisheuifouasanuddyueusastuneuiiise
ANUANSIVRNINIT s muaitenuidy n1sesnwuuNIINAaDY MITNUTeya MIlnTeideya
WeUSunaazaAunI N5 0eutelauslATnITIdY MITeusI8nEITe walansiauewive vine
lumsiasgidmiunisnauloniu NsNeLNTHaNUITILAZ NI UUNAAELD

Research ethics. Creative thinking and problem-solving. Research concepts and
examples of research. Systematic approaches to conducting research and the importance of
each step towards the success of the 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 preparation.

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

(Seminar 1)

Fowle: Anwilaglifumiedn uaganansAnuidu s wde U

nseuunanmegaiilanaznsUszanateyaandsiaiuiaulauazsiuaisluide
#1499 TuanrndrnInginisuazimnssunedmesifietdnaveunanu tngliddedassoussauay
sesssuveniniselumssnsdanadsiiiveaiomlunisiuaue TefunsihTuduuuuaydieay
atuauysal

Comprehensive reading and compilation of information from interesting and
current topics in the field of Polymer Science and Engineering in order to give a presentation.
Researcher’s ethics and etiquette in references and the bibliography are emphasized.

Compulsory seminar attendance and submission of a full report.
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ISP

622 691 IMeTINUS HAAeULn 36 Mnn
(Thesis)
Inerdnusnuideanzyana aeldmsmuauveseraseivinmlumainenmsuay
AmnssuneduesdmniulinAnwiuei n wuu n 1
Individual research thesis under the supervision of a faculty member of the
Polymer Science and Engineering for plan A-1.
622 692 IMeTINUS HAndiguin 12 ndein
(Thesis)
enfinusnuiTelansyana mEﬂéfmimuQmmmmiéﬁﬁﬂwﬂumﬁuﬁm&nm'ﬁLLax
AmnssuneduesdunsulnAnwiuky n wuu n 2
Individual research thesis under the supervision of a faculty member of Polymer

Science and Engineering for plan A-2.

inauain1sdSaNIsANYIAUNENGAT LMILRY

1. szl nsfnunlundnans liifu 4 Unsfinw

2. dndnwdoatrsunsusspivimsssived/uunnaiifetesiuasiviedisios
Yaznilinds Imaﬁﬂﬁﬂmﬁmﬁwmmﬁ’ﬂ?wmﬂi v3eRuansU1gnan (Speaker) ) aulaaunils LLaxﬁv{’h'ﬁw
Usgqudu 9 d1uau 2-3 au Wieiaduaianioriemadnmsseninstulasimunvinue msdnsedoans
mwdanguistuininmsuesindneidnmsinulusssudetu wazasUilusenudsanviiv

3, YnAnwua 1 WUU n 1 Ranudvendnusviediuniemanuinerinudededldsy
msfRulunsansiedeiurimaivnisiuszduuuend vieesatosdilunslinanuniodiunia
vowanubisunseensuliifulunsarsuiedsfiuinidvnisluszduuumd wiewnausde
fszaAnnsluszduuumanTsenunsuszys (Proceeding) ognstion 1 (3os
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