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AANSANYIAY AUNINYIAN — NOATNEY
= I a I
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2.2 AauanUAvaidrfnen
221 UHU N KUY N 1
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WioeulagAUILEUTeINAITTIVIRIN LA AmIN s Ian)
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2.4 nagnslunsaniunisiveudlvdywy/desiinvesindnulude 2.3
241 thfinwenafesfinusginiiugiuuisneinssduliygeilundngastinsiad
e TN NORLIBIUINIATYIINGINTHALIAINTIUTER
2.4.2 dnfnwinnausetaineidousieivseiisuisidenassiedvidunuilaeladu

nhginsilunangns

2.5 wrunssutinAnwuazddnianisanenlusses 5 Y

WWU N LuU N 1

TR uuLnAneuiazdnsAnul
Y2566 | U2567 | U2568 | U2569 | U 2570
FuT 1 1 1 ! ! !
T 2 : 1 1 1 1
394 1 2 2 2 2
Srunufiaainazdndanisang . 1 1 1 1
WA N WUU N 2
S IunAnwnaazUn1sAne
Y2566 | U2567 | U2568 | U2569 | U 2570
FuHT 1 14 14 14 14 14
FuUT 2 : 14 14 14 14
394 14 28 28 28 28
Srunufiaainazdndanising - 14 14 14 14
2.6 UUTENIUATULNY
2.6.1 UUsTUNUTIETU (Wie Un)
318a2L98AY5U Ysuuszuna
2566 2567 2568 2569 2570
ﬁﬂﬂ’]?ﬂﬂ?iﬁﬂwﬂ 60,000 120,000 120,000 120,000 120,000
Aaziley (Munane) 630,000 | 1,260,000 | 1,260,000 | 1,260,000 | 1,260,000
L?HQ@W{UR]W%EUW@ 100,000 100,000 100,000 100,000 100,000
SIUF195U 790,000 | 1,480,000 | 1,480,000 | 1,480,000 | 1,480,000
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NUINRU
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‘VJUHﬁﬁﬂ‘lﬁﬂ 394,400 788,800 788,800 788,800 788,800
318318 TLAULNINGIAE - - - - -
394 (n) 1,188,426 2,079,953 2,102,660 2,126,503 2,151,539
. AWMU
ﬁﬁﬂ?ﬁmsﬁ 100,000 100,000 100,000 100,000 100,000
ANASABTILABN AL
‘Viauﬂ’:jm 100,000 100,000 100,000 100,000 100,000
AnAsnaass - - - - -
594 (V) 200,000 200,000 200,000 200,000 200,000
394 (N)+(v) 1,388,426 2,279,953 2,302,660 2,326,503 2,351,539
PUULNANY 15 30 30 30 30
AldanesiarinAne 92,561.75 | 75998.42 | 76,755.34 | 77,550.11 | 78,384.62

v : AlY0Iegeganenunet] 92,561.75 UM
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3.1.3 $183
3.1.3.1 sy mnueliidwas 6 vdnlaeuusesniuaengu nguazanumvan
LAVANUNANLLTN L‘fJiJLaGlJ‘UiBRﬁ’WWli’JSJQ’]UV]I%JUQWJ’@UT]EJ%%’]&U"] il
622 @IYINYINTUALIAINTIUNORLUDS
AAIYTINGINSUALIAINTTU AR
AEIFINTINAAnTLazmAluladRnavINg Sy

avanuvannas Wulavuensaiun eail

BUAILSN  UUIBDS STAUNISANEN
5-6 nuneds szAuUIeygly

AUFINEDY MUERY NEUTDITIEIN

1 MNEEe NAUIYIMNIUINEINTSHORIIDS
2 NNERE NFUIBIMNUIMINTTUNDTDS
3 NERS NAUIVIMIUNDRLUBSIUTEUULATHEAATINN

\AT¥gNAMYUIEY (Polymer in BCG System)
4 neds nauIv U URveInedwes
5 vinefls nguindunmsdamsiifeaiugravinssuwedies
8 Mt NFLIIRNIENIIUNERIeS
9 vinefls nguiniAgdestusmadouaydunun ua
INYITINUG
@uiTiany vineds drdufivessiein
3.1.3.2 n1sAAnUEnA
Medmnangul Aldnaussseviesiunetymlitesnit 15 dalusdenansfinwiund T
dainiu 1 wiaene
MeiaaUfiR Mdnainvdenaasslitosndt 30 HalusenianisAnuund Wliduviifu 1
nwhn
msfinauniemsilnaipauny fldnainlttesnii 45 Flussenianisinwund haawindu 1
WUIYAA
msvilassuvdeRanssunsSeudulanuildSuseung Aldnawvilassuvidenanssudul
Toumin 45 Fluswemensinwund Ihiawidu 1 miedn
AshuAi1dasy Aldandnwduaitlitesnit 45 FlusenianisAnwrund Triawaiu 1
NUIBAR

a a ¢ g v = Y Y R ' Y ' = aq ya | @ ' a
ANYTUNUT V]I%L'Jaqﬂﬂqu’]Uﬂ?qluugaﬂ’m 45 %jiﬂ\lﬂmaﬂ’]ﬂﬂqiﬂﬂ‘hnﬂﬂm EL‘VHJF’T]L‘V]']ﬂcU 1 BnuEne
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3.1.3.3 5187391
WA A UU N 1
(n) F13xlsudnide (ddunein) 91U 2 ndein
622 591  suLU8UITIE 2%(2-0-4)
(Research Methodology)

@) Fvdunun (ldundiein) 91U 1 vl
622 592  AUUUNAMSUINYINTHAZIAINTTUNDALLDS 1 1*(0-2-1)

(Seminar in Polymer Science and Engineering 1)

(A) Anendnus GanAsuwin 36 nuleis)
622 691  Anerdwus JAdgun 36 NUIEAe

(Thesis)

LNU N LUU N 2

(n) wIe1U9AY 919U 18 wiaein Usznaunie

622511  naduaTesinedeitugs 3(3-0-6)
(Advanced Polymer Synthesis)

622512  wodlueIHaAN 3(3-0-6)
(Polymer Physics)

Y

* dndnwisesameideu lnglidumhefasududuniiwemangss wazldsunanisfinwidu S
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[
6

622513  mMsigatiendnualveanadiuaiiug 3(3-0-6)
(Advanced Polymer Characterization)

622521  Temsdeednansussgnddmsuimnssunedues 3(3-0-6)
(Applied Mathematical Methods for Polymer Engineering)

622 522 ﬂszLLaﬁwmLLazﬂszuauﬂnisﬁugﬂwaﬁLma'u?%’ugja 3(3-0-6)
(Advanced Rheology and Polymer Processing)

622531  weAlwesgIuTINMuasnaAeStauaatslanITINImN 3(3-0-6)

(Bio-based Polymer and Biodegradable Polymer)

@) F15edeuisie (ludunuiena) 31U 2 nieis
622 591  su1d8uinivy 2*(2-0-4)
(Research Methodology)

(@) Avduuun (dundieda) 919U 1 wdieie
622 592  AUUUNAMSUINYINTHAZIAINTTUNDALLDS 1 1*(0-2-1)

(Seminar in Polymer Science and Engineering 1)

(1) mnndwiden suadlitesnin 6 mhedn mnseivselll

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

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

622516  msdauUsHuRauagwoRwoIATnTUSUm ey 3(3-0-6)
(Surface Modification and Functionalized Polymers)

622523  Unngnsaimaedeunedugdunediues 3(3-0-6)
(Advanced Transport Phenomena in Polymers)

622 524  n1sINaINAAIERSTOIALTIATUIN 3(3-0-6)
(Computational Fluid Dynamics Simulation)

622 525 mimmm%ﬁmﬂsiﬂumzmuﬂ'ﬁﬂﬁugﬂwaéL:ua% 3(3-0-6)
(Engineering Controls in Polymer Processing)

622 526  HULUUTIALSY 3(3-0-6)
(Rapid Prototyping)

Y

* dndnwisesameideu lnglidumhefasududuniiwemangss wazldsunanisfinwidu S
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622 534

622 535

622 536

622 537

622 538

622 541

622 542

622 543

622 551

622 552

622 553

622 581

622 582

19

faqdeusznoudugs

(Advanced Composite Materials)

davewnadin

(Technical Textiles)

TanA15Uau

(Carbon Materials)

YanTansunndiugs

(Advanced Biomedical Materials)
wodluosuUslgln

(Polymer Recycling)
danalawesiaziveslunaiaindaalawed
(Elastomers and Thermoplastic Elastomers)
NFDONULUUNARA T NORLNDS

(Polymer Product Design)
NOANTTUTINAYDINOALNDS

(Mechanical Behavior of Polymers)
auUAIANUSoULasI T Enduasnedines
(Thermal and Physical Properties of Polymers)
nsuanaavemedpsLarnvilineAmesiatstugs
(Advanced Polymer Degradation and Stabilization)
winnssuuarnsiludusznouns

(Innovation and Entrepreneurship)
nsUsEiuAMAmN

(Quality Assurance)

syuuNINangTylul

(Modern Manufacturing Systems)
Fosfamzyndinginisuarimnssunedwes 1
(Selected Topics in Polymer Science and Engineering )
SosnmzyndneInsuardmnssunedwes 2

(Selected Topics in Polymer Science and Engineering II)

@) Ine1anus @aniAsuin) 12 nuena

622 692

ANANUS

(Thesis)

upad. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

ISP = I 1 a
UAWNBUMI 12 AU38nA
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3.1.4  LAALAUNISANEN
3.1.4.1 WAU N LUU N 1
N1 AmemsAne? 1
SHEIYN Ja5187397 FTUIUNU2BAAN
U-Y-1)
622 591 SRV RRL, 2*(2-0-4)
SAUIIUIU -
N 1 AAnsAneN 2
SREIY Ja51873U7 ATUIUNUILNAN
U-Y-1)
622 592 AUNUEMSUINYINITWALIFINTSUNDALNDS 1 1*(0-2-1)
622 691 Anerdnus @andieuwn) 12
SAIUIUIU 12
UN 2 AAMSANYIN 1
SREIY Ja5187397 ATUIUNUILNAN
(U-4Y-1)
622 691 Anerdnus @andeuwin) 12
SAUIIUIU 12
U9 2 AANSANEN 2
AU IDI1YAVN IMUIUNUIBNA
U-Y-u)
622 691 Inendinus @Eanfguwin) 12
SAUIIUIU 12

Y
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3.1.4.2 UNU N LUU N 2
Ui 1 mansdnedi 1
IWEIVN Fosre3w FIUIURULAN
U-Y-1)
622 511 nsdanszvnediuesiugs 3(3-0-6)
622 512 WodluesHaAnd 3(3-0-6)
622 521 Bnnaadineansussenddmsuimnssunediues 3(3-0-6)
622 591 5L 08U75398 2%(2-0-4)
32UUIU 9
Ui 1 mennsinwdi 2
SWEIVN Fosre3w FUIURUWARN
U-Y-u)
622 513 nsfigatiiendnuaivsmediue$tugs 3(3-0-6)
622 522 mzLLa‘i‘wmLLagmzmumiﬁﬁugﬂwaﬁLmaﬁ%uqﬂ 3(3-0-6)
622 531 WoRBsHILTINMUAE NERLLBSHaraaE lAN TN 3(3-0-6)
622 592 FuNuEMSUINEINSLaIMNIIUNedILDS 1 1%(0-2-1)
32U 9
Ui 2 mansdnund 1
eIV Fosre3w IIUIURUAN
u-Yy-w
622 692 Weinus @aiisunin) 6
I den 3
FAUTIUIU 9
Ui 2 mennsinwdi 2
eI Fosre3w FUURUWARN
U-Y-1)
622 692 Wentnus @aniisuni) 6
Juden 3
32UUIU 9

*

Y
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Anwissamsidou Inglidumheiasududunilwemangns wazldsunanisfinwidu
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3.1.5 Aadueseiu
N3faLATIEINBAINaTTUEN 3(3-0-6)

(Advanced Polymer Synthesis)

'
a v o

szuuilieTounedieslugnavnssy msdunsginedimoifmessuudiad
msmuausnsasininluanavemediuesfinisunnssuudtadunas msssnd
Tugnanmnssu msdanszinedmosuvuasulnsa/aniusida nsdaaseinedimesiuy
wandida msfanszsinedeiuvuindeudiony msdaaszsinedwesuuulinataun
mMsdaaszsinedmesuvuldvousiadl nmsduaszsigalay nsdAnwianuddslutlagiud
ReafuUitensdunmeiuagnszuiunsdaunsevinedieuialn

Polymerization reaction systems used in industries. Emulsion
polymerization systems, rate and molecular weight control, and their application for
industries. Control/living radical polymerization. Metathesis polymerization. Group
transfer polymerization. Plasma polymerization. Sonochemical polymerization.
Synthesis of silicone. Case studies of new polymerization reactions and systems.
wadwasnand 3(3-0-6)
(Polymer Physics)

lasaguluanavesnediwesuvuaauafvazbuuduass wamansvodluiana
WodlNes JaladarafiniTudureinadiues NANdUaINoATUUUFUTIUKAZLUUNEN
RN InTLBTULAr SR TBaszvameiiues audRdanainvesianUssinne1d nsdlfnwm
mATelutagiuiifdestunedweiiand

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.
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622 514

23 upad. 2

¢ &

nsigatiionanualvaanafiuasvugs 3(3-0-6)
(Advanced Polymer Characterization)

AruduituSszrinadug e nszuaumsiugy uasaniRvemediues made
lunsmuialaanavesnadiues n1siigatiiondnuaiveanediuessiemalinnieiuiou
N1TIATIERANYUENn 1 dugIUINeIvenefesitematanislulasalal n1susvend
wadansanlnsalaluazimaianisfonouresisdidndlunsigadiondnnives
wodlwe$ walanlflunsigadiendnualniamamansvemediued nsinufdauda
AmnumngYeateyansiigaliendnusivemediues nsdAnweidelutagtuiifeites
fumsiaseiiasiasiwemeiiwesingldmaliansigatiendanualvesnediues

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.

wlgsNandvasnadiues 3(3-0-6)
(Physical Chemistry of Polymers)

QUUNAAIANSTVOIATaTAENRALNDT hasNBALNDTHAN NoufiazinaliAnis
naaeufeIfuasazatenedmes Bnmsmaiianddmivlimlassguluianavesmediues
nsdifnwanAdsluthigtiufedesiuaiidfidndvomeaues

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

622 516

622 521
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ERIEDEAGEY 3(3-0-6)
(Polymer Blends)

wAnfiug LA funeduesuay nouionvmamaniuaznisnaasiildm
nsdriuldesraduidodeivemedwodnan nsiilidruld Anensvuavemediues
way JadoiidanadeantAvosmediueinay n1sUszgndnediuesnauysziandig 9
nsdifnwaAdsluthgiuifetesunedwesuay

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.

naRauUsiuRauazneAmesiifinsuunyileidu 3(3-0-6)
(Surface Modification and Functionalized Polymers)

nsdaulsiuivemedueslagimedidnd maailuazmsdanan nMsnsng
vuituimediued mafigatiendnuaivesiiufianodiuns msUszgndldrunediueiiitngg
Usuvgiladdulumanil meamsusme wazmamaluladdy 9

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

technological applications.

WBNsdndinAansUTzENAEIMSUIAINTTUNDRLNDS 3(3-0-6)
(Applied Mathematical Methods for Polymer Engineering)

wdnnrsneadginatandildlunisvianuidlanazuddyninisiainssud
Aeadastunisdnyinediwed 1emedildlunssuiunistugunediued naddnw
namansvesadinaiifeatasiunszuaiven aunisnisaieleuinauasndsay Mifeidos
funszuaunstugunedmes uuusaemsadamans msUssandaunisnisadinaans
dieldlunszuiunstugunediuesdsenoudenisdniauagnsin

Mathematical principles for understanding and solving engineering
problems in polymer studies. Analytical methods in polymer processing. Case studies
of fluid mechanics concerning rheology, mass and energy transport equations related
to polymer processing. Mathematic models. Applications of mathematical equations

in polymer processing including extrusion and injection molding.



622 522

622 523
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¢ &

ﬂizu,a?mtnLLaznszmumﬁﬁugﬂwaamaiﬁuuga 3(3-0-6)

(Advanced Rheology and Polymer Processing)
LuUiaemanszLainewesweiidaadin vedlvaialadeu uazvedlvadilyl

Juiladeu fugrudmnuivensdesaianiilefimesuaniaiasdlefinesuuuvau n1s

AnUfURudannunungvestayanssuaing13nunauide nsuszendliuuudnasinig

£
=

nszuaIneaznamaninuseoslunsseia nsdatugu maliidy wagmsinusy
nsdiAnwlunslduuuassmanssuainedmiuniseonuuuansuasidugy
Rheological models of elastic solids, Newtonian fluids, and non-Newtonian
fluids. Theoretical basis of capillary and rotational rheometers. Interpretation practice
of rheological data from research articles. 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.

Usngnsainsindaudedugsluneiiues 3(3-0-6)
(Advanced Transport Phenomena in Polymers)

Usngmsainisiadeudtenaz jUAnsianizmiag nunundnnisanelou
TULIUAL AUTDULAZINAANT AUAIAYIRINENN1Ta18TaUlNUAN ATILNFDU Lavula
ansfidenszuiunstusunedwes Jamnisdreleuluausy anufeu waznaasndey
fiu mudsiinhglunisareloulumudy anusou wazuaaswiouiu feog19n1sAIun
Tugnamnssumedmeiuaznszuiunsiiietesiunsiieloulusmdiy anuieu wazuia
a3 nadifnnauidelutiigtufifedestuangnsainiaedoudretugslunediues

Transport phenomena and unit operations. Principle review of momentum,
heat, and mass transfer. Importance of momentum principles, heat, and mass transfer
in polymer processing, simultaneous momentum, heat and mass transfer problems.
Examples of calculations in the polymer industries and processes involving
momentum, heat, and mass transfer. Case studies of current research related to

advanced transport phenomena in polymers.



622 524

622 525
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N139180INAANEATVDI I MALTNATUIN 3(3-0-6)
(Computational Fluid Dynamics Simulation)

ammiﬁuimmsLﬂﬁauﬁﬁuawaﬂm AUNITNTANBMIUNUAL ANTOULAZLIS
415 4N17ZANIUAULATVOULYR WATANITIIAIADULTIRILATULABLAIADS N15979
LUUSIa0 MSUUIUTIMAUIN NsivunAaneBIfuuazanIzraun nsuidym
mawmallnAwIUTiIeY N1sidueNan1TIIas nsalAnwInsInaeInIsivavesvedla
wuvthuit mslvavesvesivaisndald nssraesnisunlvgl nslvanaie¥gnia nislva
lupedutingdalad wavnisivavesmediuesiviailuidium

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, and 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.

msmuquL%ﬁmniiﬂunizmumsﬁugﬂw9'3Lua'§ 3(3-0-6)
(Engineering Controls in Polymer Processing)

L%ﬂﬁﬂ%@ﬂﬂﬁﬂ’;‘UﬂNﬁi%ﬁULﬂ%‘la\‘iﬁj@LLazﬂizU’JumiIUﬂ%U’mmisﬁugﬂ
WoRALLDS Lﬂ%ﬁﬁaizﬁuqmmmiuﬁiﬁumﬁﬂLLaﬂumimwgmaﬂqmmvmﬁumisﬁugﬂ
nodlues miaamw‘umimaaqLLagmi‘imiwﬁiuﬂizmumi;ﬁy’ugﬂwa%Lmai‘ N1SAUAL
NITUIUNTNARLUUEAIULR N1sas1aluudnastuaznIsiiaosaniunIsallunisdninuas
msﬁm%ugﬂ wilaueeiIAIUAL MuUasdyan

Techniques of control applied to equipment and processes in polymer
processing. Industrial instruments for measurement and control in the polymer
processing industry. Design of experiments and analysis of polymer processing.
Automatic process control. Modeling and process simulation in extrusion and injection

molding. Types of controllers. Transducers.
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AuLUUIIAET 3(3-0-6)
(Rapid Prototyping)

N13E3 1R ULUUTIAGT awmesladlnns il nisiiuvisenisdeuunduias n1sli
ATNUTDUMBLAALEDTOENT NN NITATUUUTIADIMIINITHADUANFZAN NITULAINGS
aunaliduveands nsdifnwinisadsdiunuusinga

Rapid prototyping, stereolithography, laminated object manufacturing,
selective laser sintering, fused deposition modeling, and solid ground curing. Case

studies of rapid prototyping.

WaAasgIUTINNLAzNEAWBSEasaa1E AN 3(3-0-6)
(Bio-based Polymer and Biodegradable Polymer)

LLmﬁmﬁugmﬁLﬁ'mﬁ’uwaﬁL@J@%gﬂ‘u%amwLLaswaaLuas‘siaaﬁmalﬁma%amw
UNUIMTOINDAWBSFIUTIN LAz neduesdasaaslanisdinmluasugiatianin
WASEFNANLUIEUY wavlATENAdTed NsduasIe audh wasnsussendnediueigu
FinmLaznediuestosdalslaneiinIn nTEUIUNITEREAEN TN NTEANY)
mATeluagiuiifsdesiuwediwefsudinmuasneduwesdesaaelinisdanm

Basic concepts of bio-based polymer and biodegradable polymer. Role of
bio-based polymer and biodegradable polymer in Bio-Circular-Green economy.
Synthesis, properties, and applications of bio-based polymer and biodegradable
polymers. Biodegradation processes. Case studies of current research in bio-based

polymer and biodegradable polymers.
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YaadeUsEnaudugs 3(3-0-6)
(Advanced Composite Materials)

[y a [y a

Tangauszneufiasunsneaynia wuledu ulse Audn wazinda Jands

q

Usgnauene Janaalsenaunanadin namansvesianidausenayu auumieanavesTan.as
Uszneuiiaiuussieidule audfidanavesianidesznounuuwiudeu Jadeiifinasie
auURgNavesiandsenay TandaUsenauanNnanaindanIm ﬂszmumisﬁyugﬂi’am%a
Usznau nsslufaiandeuseney

Composite reinforced with particles, short fibers, long fibers, fabric and
flake. Rubber composites. Plastic composites. Mechanics of composite materials.
Mechanical properties of fiber reinforced composites. Mechanical properties of
laminated composites. Factors affecting mechanical properties of composite

materials. Composite from bioplastic. Composite materials fabrications. Recycling of

composite materials.

Fanawadia 3(3-0-6)
(Technical Textiles)

Tasvasadulouarnszuiunsudadulouvuiiug dulewada nseuiunis
wamdulomaiauuuiduledu nszuiumsnandulomaiauutlosnseiies authidana
voudulewmadia dwmemadiafindnainasueu Tuseu Faneunslud wasianand n1snay
dule nsfeuuaznisufuudaduleaiolnl dulefidnisuiuanimiafensvey
nstiAnwINeeuIaEsIoAUTENRUMEALLEY wasmalulagdulelutagiu

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. Case studies of self-reinforced composites and current fiber technology.
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eGLELRRTL! 3(3-0-6)
(Carbon Materials)

flugrurestanansuey dudanm ansususutusaindaua vieuiluaiuey
alounTuensuou wnslld unsity eyiusveaunsiiu nsdiAnwaAdelutlagtuiieaiu
TanA1suauuazNITUTEENALY

Fundamentals of carbon materials. Biochar. Activated carbon from biomass.
Carbon nanotubes. Carbon nanofibers. Graphite. Graphene. Graphene derivatives.
Case studies of current research in carbon materials and applications.
FanFamaunmddugs 3(3-0-6)
(Advanced Biomedical Materials)
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MUMNTAATINTUNNE nsTuuniazaudd Tandinisunmnduuulniuazns
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Reviews of biomedical materials. Classification and properties. Novel
biomedical materials and their uses in biomedical engineering. Hydrogels. Implant
materials. Scaffolds. Tissue engineering. Polymeric drug delivery systems.
Nanostructured devices. Surface modification for biological applications. Biomimetic
materials and surfaces. 3D printing for biomedical applications. Drug delivery systems.
Prosthesis. Safety concern for material usage. Biocompatibility of materials and

tissues. Ethical issues of implants.
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waRAasuwuslglns 3(3-0-6)
(Polymer Recycling)

nssamstymusznedwesedisdidudonumienisannisld aslden ns
wUsTdlmivarniswnilondaau nsuensmnuaznisAnuenvesnedmesmemalulad
AN 9 NsanvUInYesTszNedlesLUTIYIn nTzUIUAITRONVE TS IINAIERNININ
wsllminarnisnsesnsvuton nsdansvevmesludnuasvernauainnediues
NIZUIUNITLANAAEIE I NDALUDTAIEAIIUTOULAZAIBAIYIIAZA1Y NEIIUIINVYY
wodleswUsldlni nsdlfnwinszuiunisndandndusiainnediwesuusldind nguinsuas
sufeufiisdesiuninimediwesndusnuusldln

Sustainable polymer waste management with the reduce, reuse, recycle
and incineration-for-energy approach. Sorting and separation of polymer waste using
various kinds of technology. Size reduction of recycled polymer waste. Melt
processing of recycled thermoplastic waste and contaminant filtration. Waste
management of thermosets and commingled polymer waste. Decomposition of
polymer chains by pyrolytic and solvolytic processes. Energy recovery from polymer
waste. Case studies of recycled polymer products manufacturing. Laws and

regulations related to polymer recycling.

daalmwesuazinaslunanaindandlaiuas 3(3-0-6)
(Elastomers and Thermoplastic Elastomers)
danalaweiylalndwazineslunatadndanalawesludagdu aedausenay
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douguinen audh waznisusvendvesdanalawesuasimesiunaraindatalawes daiale
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LM@%LLazma%‘luwmaaﬂ%maimLuawmwugmmﬂwaaLmaﬁ%amw ﬂszmumﬁugﬂﬁum
danalaesyiinlmivavmoslunarafindatalawesiulagdu msslufadaralaueiuas
wiaslunanaindanalauasunlall

New elastomers and current thermoplastic elastomers. Composition,
morphology, properties, and applications of elastomers and thermoplastic
elastomers. Bioplastic-based elastomer and thermoplastic elastomers. Fabrication

process for new elastomers and current thermoplastic elastomers. Recycling of

elastomer and thermoplastic elastomers.
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N150DNUUUNARAMIINDALLDS 3(3-0-6)
(Polymer Product Design)
RANAITUAZLUIAANITOONLUUKNAAAUNANNNAAIEAIIAINTIN ANTRAUD
NoaLues LLﬁz%’@ﬁmimﬂmﬂﬂizmumssﬁugﬂ N158NLUULATNNTAALYITUS19LAY
TAssassvowmaniusidmsunsld Yefansuinisesnuuulasassarn1sUsEneu
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.

NORANTTULTINAVDINDALNDS 3(3-0-6)
(Mechanical Behavior of Polymers)

Faladatafniiadu N15AU N1THBUARNIEAINNLAY UTINNITILTINALUY
wamans nann1sveINIstouiusEnIteIalaraungil weRnITUNISUANIN N9y
LAz siigaviendnwainisuaniinveswedimes nsdlinwanuidslutagtuiiieadeadu
NOANTTUTINAVDINOALLDS

Linear viscoelasticity. Creep. Stress relaxation. Dynamic mechanical
phenomena. Principles of time-temperature superposition. Failure behavior,
deformation and characterization of polymer failure. Case studies of current research

in the mechanical behavior of polymers.

auiRdeaudaunazidaldndvaanadiuas 3(3-0-6)

(Thermal and Physical Properties of Polymers)
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auUAdinusoureanediwes wgdnssunslniuazaiivdnvesnediues
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ANURLTNADILAZITINAIVDINDALNDT AUTRANITLNIVOINDAILDT ANFURUSTZNIY
TassaamedesuaraniRdiidnduazidsanudou nsdlAnmaAdeludagduiiiedes
AUNGANTIUTINMUTDULAZLTINANFVINORLNDT UATNORLIDITININ

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 and biopolymers.
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nsuAnsEvaswadwasuaznsinliweBiuafisfisstug 3(3-0-6)
(Advanced Polymer Degradation and Stabilization)

lassaselaziadosn nYeanofilesnUlnslasunas gIuTININ NISuANEaTe
yomeResienuieu Sduarduinday nalnnsunnaaisvesnedwesneldaniie
e 9 FEnsiinadesnimveamediwesiaensldansfuududemeiadu nsdifnwanuide
Tutlgtuiliedesiunsuanaaeremediue s msvilinedwesiatstugs

Structure and stability of petroleum-based and bio-based polymers. The
degradation of polymers by thermal, radiation and environment. Degradation
mechanisms of polymers under various conditions. Stabilization methods of those
polymers using additives or other techniques. Case studies of current research on

advanced polymer degradation and stabilization.

winnssuuaznisiugusznaunis 3(3-0-6)
(Innovation and Entrepreneurship)

mnAnReIfULIangsL MnvesuinnssugUuuusig 9 nszurumsaauinngsy
uazUsgiunmsuImsiiestosiuuinnssmanallad wnAnmadufusznounislud
widlve nsadagIianaznsrUIUNTUIMSIiAeades

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

management process.
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n1sUsEAuAMAIW 3(3-0-6)
(Quality Assurance)

n1suseiununnlugsna Usvgramnn LLmﬁmﬁmﬁUQﬂﬁ’] UNUINLAENIT
Uszendszuulseiunmnmlun1seentuukasiauINGas e N15Ratn NMTIT8waTNRIL
N1INEN N1INTIVADU NIFVIBKATUININAINITVIY ANUUaeafelureslfuifinig tenais
TayanuUasnieasiail AUFUTUSIENINAITIANITVRUALUALAMAINVDIHTNSTTUN
NTUIMITAMNN szuunasgIuleteals 9000

Quality assurance in business. Quality Philosophy. Customer concept. Roles
and applications of quality assurance in product design and development, marketing,
research and development, manufacturing, inspection, sales and after-sale service.
Laboratory safety. Material safety data sheet. Relationship between waste
management and quality of products. Quality management system. ISO 9000

standard.

szuumsnanade vy 3(3-0-6)
(Modern Manufacturing Systems)
wIAnkazszuUNsHanadelval ssUUNISHERUUEAEY SEUUNMSHARLUURY

a Y o

MsHARAUMTILLINNALAE STUUMTHARTIMUANGERoNILMDS BfnTIaTTou SEUL
nsnAnTiUumliTng ssnawiinisdend mavisuiisussuunskBanuudaiui
srvumswanasiolnl nsUsegndmaluladansaumanaziaiesilofldnouiinmestielu
FEUUNIIHER

Concepts and modern manufacturing 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 for manufacturing systems.

1599AALRNIZNININYINITHAZIANTTUNDAUDS 1 3(3-0-6)
(Selected Topics in Polymer Science and Engineering |)
Fessmanizniadudunuiaulaniineinisuazimnssunaaues

Current topics of interest in Polymer Science and Engineering.
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I399ANENIZNNEINEINISHAZ AN TUNE RS 2 3(3-0-6)
(Selected Topics in Polymer Science and Engineering Il)
Bosdmanzfirgaduivhaulandneinisuagienssunedwes Inaidomls
FAUTIEITN 622 581 I3oeAamEndneInsuazimnssuneames 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 I.

52 08UI5I8 2(2-0-4)
(Research Methodology)
Jouly . SvilSanansanendu s vie U

35381U35ENIT AuAnad1eassd uaginuensuAlamn wnAndeitunis
Fonariegwesnuive Tunsukaznmsieddeenadissuy mstruadenuide
N1BDNLUUNITNAABY mﬁmﬁwﬁayja mi"jLﬂi’wﬁsﬁaﬁdaL%QU%&I’]MLL@SQNJW‘W N9 LA38
UoLEUslATINITINE NTAFUUTIBUITY ATANITULELDUITY inwglun1sitas1zi
dmiunisnaulesiu NSHBLNTNAUITY NSsUUNARgD nsiauineelunslYy
\3esdiawfionside

Researcher’s ethics. Creative thinking and problem-solving skill. Concepts
and examples of research. Systematic approaches to conducting research. Topic
selection. Experimental design. Data collection. Analysis of quantitative and qualitative
data. Research proposal preparation. Research report preparation. Presentation
techniques. Analytical skills for defense. Research publication. Abstract writing. Skills

development of using research instruments.
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AUNUIEMTUINGINITHAZIAINTTUNDALNDS 1 1(0-2-1)
(Seminar in Polymer Science and Engineering |)
Jouly . SvilSanansanendu s vie U

MsB1UUNANNBE1IATEUARY MSUsTINaTeyaInUNALITeTiIaulauay
suadeluavdnnineinmsuazicnssunedwed maieudsaiomainunainided
Fadendmsumsihiauenitussusisnvsingy 955E1UTIaAYSEsTIIveTnITelu
Asg1eBaunafinnvenienlunisdnaus Jidunisdnsinduuuiuazdisisauaty
auysal

Comprehensive article reading. Compilation of information from interesting
and up-to-date research articles in the field of Polymer Science and Engineering.
Content arrangement from selected research articles for giving an oral presentation
before a class in English. Researcher’s etiquette and ethics for citation in

presentations. Compulsory seminar attendance and submission of a full report.

Inenfinus dAsumin 36 wuwnn
(Thesis)
FUsAUADY : 622 591 LT UIDINE
* 622 592 FUNUIEMSUINYINSLATIAINTIUNDAIUBS 1
* gnaseunsaunule
Ingrinuanuiselanizyana neldnismuauuesenarsdfivinuiluain
INYINSTUAIFINTTUNDALDIEMSULNANYIUAY N WUU N 1
Individual research thesis under the supervision of a faculty member of the

Polymer Science and Engineering for plan A-1.

Inendinus gAisumin 12 wuein
(Thesis)
UIAUNDU : 622 591 T81U8UIIY
622 592 FUNWIFEIMSUINGINTUALIAINTIUNDALUBS 1
Ingrinudanuidelanizyana neldnismuauuesenansdfivinuiluan
INYINSHALIFINTTUNDRUDIEMSULNANYIAY N WUU N 2
Individual research thesis under the supervision of a faculty member of

Polymer Science and Engineering for plan A-2.
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. 913, AINIYIY MIAAIAUS
3-6498-00071-XX-X

D.Eng. (Plastics Engineering)
University of Massachusetts
Lowell, USA (2003)

MU, (1A3)

UNAINYNRELT el (2537)
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WAL 5. YUY LAAIINTISE

3-7399-00009-XX-X

Ph.D. (Polymer Science)
The Petroleum and
Petrochemical College,
Chulalongkorn University,
Thailand (2003)

WU (walulagian)
WNesRtiouduny 1

U INgIauAalIng (2539)

HE. A5, AAAS LNeS

3-1020-00442-XX-X

Ph.D. (Chemical Engineering)
University of Connecticut,
USA (2011)
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PANTUNTINGIFE (2543)
.U, (1Ad)

PANTUUNINEF (2539)
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6. 3. lgNEYIU MdATINUS
3-6498-00071-XX-X

D.Eng. (Plastics Engineering)
University of Massachusetts
Lowell, USA (2003)

.. (1Ad)

LNINYNReLT el (2537)

a
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WAL M5, YUTY LAAIIRNTASE
3-7399-00009-XX-X

Ph.D. (Polymer Science)
The Petroleum and
Petrochemical College,
Chulalongkorn University,
Thailand (2003)

W.U. (walulagian)
WNesAteududu 1

U INgIaeAalIng (2539)

WA 5. gAFT NAS
3-1020-00442-XX-X

Ph.D. (Chemical Engineering)
University of Connecticut,
USA (2011)

263, (AmnssuLail)
PANNTUNTINGIFY (2543)
.U, (1AT)

PANTUUNINGF (2539)

3. A3, AANA GVTIT0NA

3-1020-01141-XX-X

Dr.-Ing. (Chemical
Engineering)
Friedrich-Alexander
Universitaet- Erlangen-
Nuernberg, Germany (2005)
M.Sc. (Chemical Engineering)
University of Wales, UK
(1998)

M. (103)

U INgIauAalIng (2538)
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5. 91 kuy V7S
3-1606-00364-XX-X
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U INgIauAalng (2545)

fAl. A9, SUNSae Nosty
3-1022-00143-XX-X

Ph.D. (Polymer Science and
Technology)

University of Manchester
Institute of Science and
Technology, UK (1998)
M.Sc. (Polymer Science and
Technology)

University of Manchester
Institute of Science and
Technology, UK (1993)
.U, (AT) NesATeNdURU 2

U INgIaeAalIng (2526)
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WAl A5, I53A Togne

9

3-3002-00201-XX-X

Ph.D. (Polymer Science and
Technology)

Mahidol University, Thailand
(2005)

wm.u. Ulnsiailuayian
Wodles) NusAtELIURY 2

UBNMINYIaYAaUIng (2541)

4 a4

HEl. AT, YASUNS 1auelsyns
3-7105-01123-XX-X

Ph.D. (Polymer Science)
The Petroleum and
Petrochemical College,
Chulalongkorn University,
Thailand (2003)

W.U. (malulagian)
WNesAtuugusu 2

U INgIauAalIng (2539)
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HA. A3, U957 Waua1yas

3-1014-00676-XX-X

Ph.D. (Materials Science and
Metallurgy : Polymer
Technology) University of
Cambridge, UK (1999)

W.u. (Tanenans)
WNesAtdeududu 1

PANNTUUNTINGIFE (2536)

11

WAL AT, WUNSNE AIAnUIANa

3-1018-00719-XX-X

D.Eng. (Plastics Engineering)
University of Massachusetts
Lowell, USA (2006)

263, (AmnssuLail)
PAINTUUNINESY (2541)
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PNANTUNTINGSY (2539)
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University, Germany (2008)
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