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(Laboratory in Abridged Physics)

01420119 Wandadredaay 3(3-0-6)
(Abridged Physics)

01422111 NaNAa 3(3-0-6)
(Principles of Statistics)

01448111* wé’n‘iwmmamﬂmaqmﬁmﬁu 4(4-0-8)
(Basic Principles of Molecular Science)

01448121%*  wdningenaniwedwesideiu 3(3-0-6)
(Basic Principles of Polymer Science)

01448141  adamansdusuineiniswediues 3(3-0-6)
(Mathematics for Polymer Science)

014482117  Faeansiiowdy | 3(3-0-6)
(Fundamental of Materials Science 1)

01448212%  Faaeamsiiowu I 3(3-0-6)
(Fundamental of Materials Science II)

01448213*  n1FlmTevianusiawnizeasian 3(3-0-6)

* sg3gnlatu

** 913Ul

(Materials Characterization)



01448214**

01448215%*

01448222**

01448223

01448225*

01448226*

01448291*

01448314**

01448321

01448322

01448323

01448324

01448327

01448328%

* ey nUnlud

** sre3UTuUse

U uRn1smedan |

(Materials Laboratory 1)

UAUANTMeEn |l

(Materials Laboratory II)
Wemaninadwaiussend

(Applied Polymer Science)
anaunIsuNedlles

(Polymer Industry)
Inemsuasimaluladueswanadin

(Plastic Science and Technology)
Fnenmsuazinaluladasadule

(Fiber Science and Technology)
suileudBidemainenmsuazimaluladnediuas
(Research Methods in Polymer Science and
Technology)
nszuIuNIATIIanI LA lungRaun sl
(Material Innovation Process in Industry)
Ignmsiazivalulagusseny

(Rubber Science and Technology)
WodllasHasLarAaUnadn

(Polymer Blends and Composites)
wodlaTuluAsuwadn

(Polymer Nanocomposites)
woRlasMaTIn gy

(Sustainable Bio-based Polymers)
nstosdaYoINeRLNDS

(Polymer Degradation)

nminaLUsnodiued

(Polymer Modification)

1(0-3-2)

1(0-3-2)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)
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01448331  Yandnmidamedwes 3(3-0-6)
(Polymeric Biomaterials)

01448351*  URURMTINeInIsuazmalulagend | 1(0-3-2)
(Rubber Science and Technology Laboratory |)

01448497 fuuun . 1
(Seminar)

01448499 TassnAdemainensuazmaluladnedwes 3
(Research Project in Polymer Science and
Technology)

2.2 A aniziaen Litfowndn 21 viena
ThdenSeuanseduneinaellil

01448224  WAIFIURAMNTTUVDIORDS 3(3-0-6)
(Industrial Standard of Polymers)

01448325 weluladwedes 3(3-0-6)
(Polymer Technology)

01448326*  mswmuIweAwasogdiiu 3(3-0-6)
(Sustainable Development of Polymers)

01448341  laneaihadeeneuuayluanaveaneiiues 3(3-0-6)
(Atomic and Molecular Structure of Polymer)

01448342 seL0aUiB @M admsunetiues 3(3-0-6)
(Computational Methods for Polymer)

01448421 RN sIvannswediues 1(0-3-2)
(Polymer Science Laboratory)

01448422 NTATIERANWULLANIZYDINDALN DS 2(2-0-4)
(Polymer Characterization)

01448423 Wandwodwes 4(4-0-8)
(Polymer Physics)

01448424  Imnssuuazmalulagwedwes 3(3-0-6)
(Polymer Engineering and Technology)

01448425 NMTIATIZRNBUZIANIZV N IATIATI9EY 3(3-0-6)

* g3 Ualud

WoALLDS

(Polymer Structure Characterization)

25



01448426 Fleladvoweavandwedines 3(3-0-6)
(Rheology of Polymeric Fluids)

01448427  ipfiwedwaiuazauuwanmans 3(3-0-6)
(Polymer Chemistry and Thermodynamics)

01448428*  @AAMNTINYNED 3(3-0-6)
(Tire Industry)

01448429*  ASTUIUNIMTIMEIAERIHOAWOTIAL 3(3-0-6)
msUszend
(Process and Application in Polymer Science)

01448431  luanavuialg 2(2-0-4)
(Biomacromolecules)

01448451*  UfUAMInemsuaviveluladens | 1(0-3-2)
(Rubber Science and Technology Laboratory II)

01448396**  asrANIIINMIANIlUANUsEINA 1-15
(Body of Knowledge from Overseas Studies)

3) wuAIYIANLES Tiitfaandn 6 wiefn

3.4 aruduwusiunangnsaunUageuluans/aia3viduvesanity

3.4.1 vundy/nguidvy/ el lundngas

- g lUBIIA AN L

- AanziNAU
01417111  upaRda |
01420115 Wandegredavunmalusinig
01420119  Wandadaduay
01422111  wanaia

a oA = ar o a a ot =
3.4.2 vy /nguivy/sedniunangasnitadauliane/n1advr/manga oy

Ldl

* s Ualu

* U ulse
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3.5 A185U185183U

a = o o @
3.5.1 sednlusiaivvemangns

01448111*

01448121**

ydninermansluanait oy 4(4-0-8)
(Basic Principles of Molecular Science)

maialuana dussiservedluana audiveduiana Ufisenad
yaslaana vaunamansvedliiana gaunamanivaduiana audfidaua
T8 19 19aa LAZLNUATNTEAUNA 191U A1T08NKULLAEIAINTIULNLANA
nsUssgnAIvetmansluiana

Formation of molecules. Molecular interactions. Properties of
molecules. Chemical reactions of molecules. Molecular kinetics.
Molecular thermodynamics. Optical properties. Solar cells and energy
level diagrams. Molecular design and engineering. Applications of

molecular science.

wdnnermaniwediefibosdu 3(3-0-6)
(Basic Principles of Polymer Science)
unigwadiues warafin 813 wduly 11 nsduasizinediuesd
Inseadvamaduwes guvwamanidmiunedise’ autfvemediuet
Introduction to polymers. Plastics. Rubbers. Fibers. Adhesives.
Synthesis of polymers. Structure of polymers. Thermodynamics of

polymers. Properties of polymers.

* 313 nlatul

* §eeU Tl
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01448141**

01448211%*

28

ARAAENTENUTUIMEINTHORLLDS 3(3-0-6)
(Mathematics for Polymer Science)

wamAsvasaNN LT namasilsilavesssUUANNTd LAY
wpunitldlunsssinaueilugimasnsusudulis mavyinudideiian
N190UNUSLT 4 LaY HalaauldeiavvesauniTidseywusandy
wudasadendemansuaznsinszidaiadluineimsnedwes

Solution of one variable equation. Numerical solution of linear
equation systems. Interpolating polynomials and curve fitting.
Numerical integration. Numerical differentiation. Numerical solution of
ordinary differential equations. Mathematical models and numerical
analysis in polymer science.
Yanenandidasiu | 3(3-0-6)
(Fundamental of Materials Science 1)

n1sduwunviinueeian Tnssadrseznauuaznsiniosdiinnsou
AUSEIZNINNOZABY NSIASEIRIvateznoulazlonau lassainswalany
Ww3iln wedwes wazereunedn dvilurauds asund audfidena
nalnnsinA LT N9finAIEEETBYIAR

Classification of materials. Atomic structure and electron
configurations. Interatomic bonding. Atomic and ionic arrangements.
Metallic, ceramic, polymer and composite structures. Imperfections in
solids. Diffusion. Mechanical properties. Strengthening mechanisms.

Failure of materials.

** 5g3vUiul e



01448212%*

01448213%*

29

TanmansiUawiu | 3(3-0-6)
(Fundamental of Materials Science Il)

Jyideadsunneu: 01448211

LHUAIMTAe asazareveind warauaatgnia n1sudedn
madsuipgaa nszuiumsnasvadlavy aaes wnin uha waswedwed
nsAnnseulaznsdenyesias autivnalih audinisanuieu audfime
wiiwdn dudFidanas aududus sendndlaseaienarauifvasiag
nsdanldian sanseuvesTanmanitaiasugia dnuuazduindon

Phase diagrams. Solid solutions and phase equilibrium.
Solidification. Phase transformation. Processine of metals, alloys,
ceramics, glasses and polymers. Corrosion and degradation of materials.
Electrical properties. Thermal properties. Magnetic properties. Optical
properties. Relationships between structure and properties of materials.
Materials selection. Impacts of materials science on the economy,

society and environment.

M ianvzaNzYeian 3(3-0-6)
(Materials Characterization)
wanvaunadansiszidanuuzianizaesian Mlaszsig
afdsEnay Malesgiuiadendesganssmididnaseudesinutazdes
n3m MywaTzimeailagiineadningalnl nsinszinimgiauy
Principles of materials characterization techniques. Elemental
analysis. Surface analysis by transmission and scanning electron
microscopy. Chemical analysis by spectroscopic method. Thermal

analysis.

** a3 UTuU



01448214**

01448215**

01448222**

30

UfuAnimadan | 1(0-3-2)
(Materials Laboratory I)
Jiidaadouanneu: 01448211 viawiouiu
UJUAN19N1973LAT 19519 9AUTENBY NTIATIETLATIAT 90
nsiEnuudidiend mylesimanilagiimeadninsalntuazanlng
wvs wadlalasuilvasd Msiesgimeauiau
Laboratory for elemental analysis. Structural analysis by X-ray

diffraction. Chemical analysis by spectroscopic and spectrometric

methods. Chromatography technique. Thermal analysis.

U UAn15m93an | 1(0-3-2)
(Materials Laboratory I1)
YefieFeuanden: 01448214

NTHAUNOALNBY NTATENA18879 miLﬁamaﬁaq N1SNAEDUY
aulfmenalainuazidanaln milessilazulananiivnass

Polymer mixing. Sample preparation. Degradation of materials.
Static and dynamic mechanical properties testing. Analysis and

interpretation of experimental results.

Ingmaninedwoiuszynd 3(3-0-6)
(Applied Polymer Science)
AidesFeunneu: 01448121

nsfawdsnediwes nisuussuwediwes weluladwodiues
WoRlueidiasue MiUssandvewaiies nndusivomedues uinnssy
wodled AaaveIedlles

Modification of polymers. Polymer processing. Polymer
technology. Smart polymers. Applications of polymers. Products of

polymers. Polymers innovation. Market of polymers.

** gl



01448223

01448224

01448225*

31

gRAVINTIUNOALLDT 2(2-0-4)
(Polymer Industry)
nszuaunslugaamnssuiiigidesiuwediues ordwlugnanvnssy
fiieatestunediues wmsgor@nlugaamnssuiiieadestuneded
Processes in polymer related industry. Occupations in polymer

related industry. Occupational standard in polymer related industry.

UIATFIULAATMNTIUVDINDADS 3(3-0-6)
(Industrial Standard of Polymers)

mmgﬂuqmm‘wnﬁumeu"g&muwnmiﬁt.ﬁ'm!ﬁ'aa ISO 9000 ISO
18000 ISO/IEC 17025 flenuatwiazianaisaanwiiieados Usslo]
Y9IN1IAVNTEUULINTFIUTBIWDRIDTWAZEN MTUEUBRAZNTIATIEN
nsuds nMsmuauAunWliduluausnasgu

Industrial standard and related official agencies. ISO 9000. I1SO
18000. ISO/IEC 17025. Quality manual and related quality documents.
Advantage of standard system preparation of polymer and rubber.
Presentation and analysis of production. Quality control followed in

standard.

IngmIuazmalulagussnaiann 3(3-0-6)
(Plastic Science and Technology)

wasluwanadn wedludad manain lastairuavaudfves
warafin AsuUsguwatain nrseatnrInanain waadusiwaiadn
waluladlmivewanadin Tinszvinazundgmluinainiswazivalulad
Wanafn nsdAnw

Thermoplastic. Thermosetting plastic. Structure and properties
of plastics. Plastic processing. Marketing of plastics. Plastic products.
New technology of plastics. Analysis and problem solving in plastic

science and technology. Case studies.

* s lnlvg



01448226

01448291*

32

Inensuazivaluladveadule 3(3-0-6)
(Fiber Science and Technology)

ulosssumd idulodaunset Tnssadnuazantfvasduls mauds
sUdme minainvasdne wanfueidme waluladlwivesdme finsiei
wazunlvdgmiludnensuazivaluladidule nadidnw

Natural fiber. Synthetic fiber. Structure and properties of fibers.
Textile processing. Marketing of textiles. Textile products. New

technology of textiles. Analysis and problem solving in fiber science and

technology. Case studies.

sedeudididemaineiniswaswalulaiwedwes 2(2-0-4)
(Research Methods in Polymer Science and Technology)

as

wiasdlofiugrudmiunsdudunsarsivnnis madiduaideiiae
uarn1sABNLEBUNAITY uuammstiauenasuluiiassae madady
ﬁyugm“l,umia'ﬂumuﬁmWﬂ’la@'i’ nann13UITEUUN AT N AR §
aruasafaluiesufiRnisineinswedies

Basic tools for academic publication searching. Research
misconduct and plagiarism. Guideline for public presentation. Basic

technique in scientific reading. Principle of evaluating scientific

publication. Safety in polymer science laboratory.

* sgalalal



01448314**

01448321

33

nsruunsaIinnssuianlunegaavngsy 2(2-0-4)
(Materials Innovation Process in Industry
nsradanianluniseanuuundadue laseasiauiem malanei
aunuiaznisamu Tadeuyedlunisuimsiamsuasuinnssy uinnssy
Tanlunisgeaivnssy guassaluniaudanssy ninddunisdyyilu
NsTUIUNTAIUIRNT TN TN MIITLuaTAIIMITEe nslldnw
Materials selection in product design. Company structure. Cost
analysis and investment. Human factor in management and innovation.
Material innovation in industry. Innovation barriers. Intellectual property
in material innovation process. Materials research and development.

Case studies.

Inginsiazinalulagduaseny 3(3-0-6)
(Rubber Science and Technology)

g19ETTUTIRLATeNd AT Ie9t Taseadnwesene audRvesen asiadl
819 gnens MILUsUEN InTesdnsuusguene wantaseions

Natural and synthetic rubbers. Structure of rubbers. Properties
of rubbers. Chemical of rubbers. Formulation of rubbers. Rubber

processing. Rubber processing machines. Rubber products.

**51e391UTul e



01448322

01448323

01448324

34

ol osnanLaznounadn 3(3-0-6)
(Polymer Blends and Composites)

A osduieiiunedwesuay woslulauniindvomediues
pan nadnfulalagnsnankuuiaUgisen snuunduguineuas
autfvoawedwaduay anumisiveawodiues mmjﬁﬁa@ﬁuﬁmﬁ’uwaa
wasnouwedn UszAugnssuvaanedwesneunadn lasasuazandfives
wodwesneyunedn wodedneunednfiaduuswneidule

Introduction to poLyrﬁer blends. Thermodynamics of polymer
blends. Compatibilization and reactive blending. Morphology and
properties of polymer blends. Polymer toughening. Introduction to
polymer composites. Fabrication of polymer composites. Structure and
properties of polymer composites. Fiber reinforced polymer

composites.

wodlwesunlunaunwadns 3(3-0-6)
(Polymer Nanocomposites)

Taaurlu Uszdwgnssudauly wadwedurlunaunedn
nsduasied qud® melnssddnuasiane wasnsussgndweiiues
uluAaunadn

Nanomaterials. Nanofabrication. Polymer nanocomposites.
Synthesis, properties, characterization and applications of polymer

nanocompaosites.

wedweimadinmidsdu 3(3-0-6)
(Sustainable Bio-based Polymers)

wdnn1svesA1ud iy Ussidunied swadeu Ypdnsdinves
wodwes nswsen lassaine audd wasmilssgndwediweignudininuay
woRlaifidesaaelimedanmm woaeidduanduna insughedanm
wisughavuiou waziaTegiadiden

Principles of sustainability. Environmental issue. Life cycle of
polymer. Preparation, structures, properties and applications of bio-
based and biodegradable polymers. Sustainable polymers from

biomass. Bio-circular-green economy.



01448325

01448326*

35

waluladnofiues 3(3-0-6)
(Polymer Technology)

ANUFUNUTVRIANUAUUAZAINATEA N1TINIA1989ATU A15TA
waznslaaey nasiimunnsIvR audhveseda aunsaiudedies
nalvaluvionazlusn kimakasksen nanNTveInsEUIUNTANElauAIY
$oU MSUIAMNFDU NTWIANUIDULATNITUNSIE NSIRaRLaZN1SAULL
n’md’mi@umm%’@masqﬂnia‘ILLanLU%’[&Jumw%'au

Stress-strain relationship. Deflection of beams. Torsion and
buckling. Failure criteria. Properties of fluids. Continuity equation. Flows
in ducts and in open channels. Drag force and lift force. Principles of
heat transfer process. Heat conduction, heat convection and radiation.

Boiling and condensation. Heat transfer and heat exchangers.

nMswaneAmaseeadity 3(3-0-6)
(Sustainable Development Polymers)

wIARfugIuTeIweRiess iy nawavemeAlue Ty oy
nsavameduasiiluinssedwandan kadusviannsdl nseae
nsdanisvendeuazivaluladindeemwediuasidedu Tnmeiuasudle
Heymlumedwasidadu nsdifnm

Basic concept of sustainable polymers. Development of circular
polymers. Development of green polymers. Commercial products,
marketing, waste management and new technology of sustainable
polymers. Analysis and problem solving in sustainable polymers. Case

studies.

* 51e3 1 Ua lul



01448327

01448328*

36

nstosdasuoINeRLes 2(2-0-4)
(Polymer Degradation)

mMstlosaaten1edindatveimediues nistevamenieauau
uazlafigsNInveIwedues W@lasnIndon1sEouaaIeNILENLaLaonTLau
nstestunisdesaaialaslelau n1stesiunessdneoloasu w@adesninee
N5 lbesandeansied wefesnwnnsdinmwusanediues nIlAn

Environmental degradation of polymers. Thermal degradation
and stabilization of polymers. Stabilization against oxidative
photodegradation. Prevention of degradation by ozone. Protection
against of ionizing radiation. Stabilization against burning. Stabilization

against chemical agents. Biological stability of polymers. Case studies.

nasaLUInedluas 2(2-0-4)
(Polymer Modification)

LLmﬁﬂﬁugm%dm‘iﬁmMi M uLsmedwes madeurinves
wedued Msmenanauvemedwes lelasiuduremeiiues aaediuty
gaanedwes wmaluladlndvesmsdaulswediues Innsinasunlodym
lunsdnudswadiuas nsaifinw

Basic concept of modification. Polymer reinforcement.
Crosslinking of polymer. Plasma treatment of polymer. Hydrogenation
of polymer. Chlorination of polymer. New technology of polymer
modification. Analysis and problem solving in polymer modification.

Case studies.

* g3l m v



01448331

01448341

01448342

37

FanTinwilanediues 3(3-0-6)
(Polymeric Biomaterials)

a a a a ar o v a
FagAvansssuafuazainnisdansied Tandldusstumalani

q

as
A

Fann Yan@anisunnd Tagiugruanlusiu Fannuguainninidinisn

9

£

Fangnuan wiluwalulagnedinim nslmisidnvugianizvesian
=
LBINTW

Natural and synthetic raw materials. Bio-inspired materials.
Biomedical materials. Protein-based materials. Nucleic acid-based
materials. Hybrid materials. Bionanotechnology. Characterization of

biomaterials.

Tassaiadsoznanuaslianavawadiues 3(3-0-6)
(Atomic and Molecular Structure of Polymer)

WaNN1390IMg i AreuAY lassadesnon Wuszuaslasaing
Tuanasewsudadeadf i1 arsazaty way veauds lassairavesaely
wedlesd adfvasnisinguinuasieulnitranistiangu

Principles of quantum theory. Atomic structure. Bonding and
molecular structure. Statistical ensemble. Gas, solution and solid.
Structure of polymer chains. Conformation statistics and entropic

elasticity.

seoudBiBsiuiudmTuneAwes 3(3-0-6)
(Computational Methods for Polymer)

wAsiuguremaiRdduana Suasiseluana nsdiulas
wagn1sufaun1snisiad oudt nufessdriaifeluiana weudidle
mUszgndlinisdasmaindaduanauazmeudunsufamedifieduaal
autfunanadimes

Basic idea of molecular dynamics. Molecular interaction. Force
calculation and solving equation of motion. Ab initio molecular orbital
theory. Application of molecular dynamics simulation and quantum

computer for polymer properties calculation.



01448351*

01448395*

38

UfuRn1sanansuasivaluladena | 1(0-3-2)
(Rubber Science and Technology Laboratory 1)
Aiidesduuinteu; 01448321 wiewiouiu

Fnwasialureniiensdu Usinamewdoiue Wesnauiuay
yawdaiilildens aududie Alaunadeslensenlad wiesnmdents
flu enedufteu menou mnselusiuiissmels Vinamuniliden dnvasinly
vaamueus1s AunLlY drdauudadng n1sisansid eneny
nsgudilesninussna '

Visual aspect of concentrated latex. Total solids content. Dry
rubber content and non-rubber content. Alkalinity. Potassium
hydroxide number. Mechanical stability. Coagulum. Sludge. Volatile
fatty acid number. Magnesium content. General appearance of rubber
pillow. Density. Indentation hardness. Accelerated ageing test.

Compression set.

nsAnwlugnalszive 1-6
(Study Abroad)
= ) ) a = a )
msseuiuasinunuasinmednfamedouseuluuminedy
1 = =l i - & - @
fralssiva nsfguidsavureiad uluauinasivesuuniine sy
e TFIENS
Learning and self development from courses taken in oversea
university. Credit equivalence according to Kasetsart University

regulation.

* sggnalual



01448396™*

01448421

01448422

39

23AANFIINNTANI LRI TBINA 1-15
(Body of Knowledge from Overseas Studies)

a = =l

anuiluanandnineimsuazmaluladwediwailuseduliyyes

@

Aaag al

Aanaweiouluimivendevieantuludsussva msisuifsamiog
Andulumunaeivesmninendoinenseans

Knowledge in Polymer Science and Technology at the
bachelor’s degree level taken in overseas universities or institutes.

Credit equivalent according to Kasetsart University regulation.

UjuRn1sneInensweiies 1(0-3-2)
(Polymer Science Laboratory)

NINARBIAUNITAUATIZYWEE NBT N5TIATIERANWUZIANIY
yadlastaiadsluanaramediued nsianeianuuslansvesdugu
YDINBALNDT

Polymer synthesis experiments. Characterization of molecular

structure of polymer. Characterization of polymer morphology.

MTIATIERANBZIANIEUaINeA e S 2(2-0-4)
(Polymer Characterization)

nann1siuesvadanisitasizvanwazianizluineinis
wedwes minrwhimdnliana maenyiddaseiuandedugiu
n1IaaesaNUAldinuToulaziding nagnslunisesnuuunITMaass
msuanataya

Principles of operation for characterization techniques in
polymer science. Molecular weight analysis. Structural and
morphological analysis. Thermal and mechanical properties testing.

Strategies for experimental design. Data interpretation.

513UV



01448423

01448424

01448425

a0

Handwades 4(4-0-8)
(Polymer Physics)

namansiBeadd guvmamans nufanusaios audinislwin
IR IR R eR BRI

Statistical mechanics. Thermodynamics. Continuum theories.

Electrical and optical properties of polymeric materials.

Fanssuuazinaluladwediues 3(3-0-6)
(Polymer Engineering and Technology)

WgANTINveINadLues AudunusueslaTeas1swasauyd
mmﬁuﬂ’uéﬂa&ﬂ'ism‘um'iﬁugﬂl,l,a:ﬂﬂiaﬁ%"m Lﬂ%:a\'iﬁalun’liﬁugﬂwaamai
NTTUIUNITNAANDA LS N1SNAAAITIANLAT AT00NLUUNARA MY UAY
AIUIUNT quﬁﬂi‘mmu

Polymer behavior. Structure~propeﬁies relationships.
Processing-structure relationships. Polymer processing machines.
Polymer manufacturing processes. Additive manufacturing. Product and

process design. Profit and loss statement.

NMTIATIBRANWZANIENaLASIAS 19 DI AL 3(3-0-6)
(Polymer Structure Characterization)
N1TIATIBRNWULIANIZYRINTIT dugu lasaisdiuuuyed
a w s & a a e & = R
wodllastauSed@and n1snseiduas luinsSaaud MILUagUER NanNINeN
nsTsymhead
Characterization of orientation, morphology, superstructure in
polymers using x-ray, light scattering, birefringence, dichroism.

Crystallography. Unit cell determination.



01448426

01448427

01448428%

41

Floladiuasaananwediueg 3(3-0-6)
(Rheology of Polymeric Fluids)

nann1svesilalad vounandawediues aulaldsslelaguas
WoALNOIUABLINAT d19aza%y waydalalames ANAURUGLTIWgANTTY
voslassainlva vgufjredluaialadaiadin nisUszgnalalunszuiunig
Fusuuuudada wuuduls wuuildy mswaundddaswaiidlunssuaunis
AR

Principles of rheology. Polymeric fluids. Rheological properties
of polymer melts, solutions and elastomers. Structure-flow behavior
relationships. Viscoelastic fluid theory. Application to extrusion, fiber,

film processing molding. Structure development in processing.

winedieiwazgamwanans 3(3-0-6)
(Polymer Chemistry and Thermodynamics)

audinaaiifdndvemedefuuueduguiasuuunin nadeu
anuzedianda Mannadn Mideskasrdugiudduanaromeiiaedid
sTdndy Uszfugnisunandauas fannounadn

Physicochemical properties of amorphous and crystalline
polymers. Glass transitions. Crystallization. Molecular orientation and
morphology of important commercial polymers. Fabricated products

and composite materials.

PNEUNTTUYED 3(3-0-6)
(Tire Industry)

unimesnaluladenide gnsvatenineund Ladasinsdmiunan
871980 N1INARY 1A UszANAIMENABLAZNITNARBU N1TAAIA NITHAIUN
wanffa Augnengnsidan naddne

Introduction of tire technology. Formulation of tire compound.
Machine for tire production. Tire production. Tire performance and

testing. Marketing, product development and end of life. Case studies.

*s1e A3 Un vl



01448429*

01448431

a2

L3

NITUIUNMINIINGIMARTHEFILDTUAEN1TUTZYNA 3(3-0-6)
(Process and Application in Polymer Science)
JunfideaFaumnnou: 01448222
nalnuagaunamansvasnisianediwas nsianadiuesisiu
msnsznedesiminlanavesmodiued s13dugs waraRnduga il
Ga‘]’)uqq mqsz“fuqa waémai‘mawﬁguqa waé‘maéﬂauwaﬁwﬁ’}uqq mﬁl'yugml
wedlodtugs MamdnuamanizreIwedloiiugs
Polymerization mechanisms and kinetics. Copolymerizations.
Molecular weight distribution of polymers. Advanced rubber. Advanced
plastic. Advanced fiber. Advanced adhesive. Advanced polymer blends.

Advanced polymer composites. Advanced polymer processing.

Advanced polymer characterization.

Hluanavunlung 2(2-0-4)
(Biomacromolecules)

Tassafrsuaswiirfvesialuanavsunalvg M3Usznauinaeauy
vty nirfivosfanidsdanin wdnnsdmiuniseanuuuanlduss
Juaalaniadinm

Biomacromolecular structure and function. Hierarchical self-

assembly. Functions of biological materials. Principles for bio-inspired

materials design.

* s e luyd



01448451*

01448497

01448499
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UfuRn1sInensuasivaluladens I 1(0-3-2)
(Rubber Science and Technology Laboratory II)
Inideadsuanneu: 01448351
maadEuuaynsdusagiien (7 mshidudivugsle authinsis
audinsdmdndinadeueny draudunn-seesasadinazats
utlanndsuugadie Usnadsanusn Usunandn Usinaidessive Using
Tulasiau dyilanugausia & pnamilaguil ndosganssmiusiaznay
Preparation and sampling of rubber samples. Dimension. Water
leak on gloves. Tensile properties. Tensile properties after accelerated
aging. pH of aqueous extract. Residual powder on gloves. Dirt content.
Ash content. Volatile matter content. Nitrogen content. Plasticity

retention index. Colour. Mooney viscosity. Atomic force microscopy.

duain 1
(Seminar)
msiausuazeiuemdafitiaulamaineinisuasinaluladned
WwasTzauliygyng
Presentation and discussion on current interesting topics in

polymer science and technology for the bachelor’s degree students.

Iasnuideneineinisuazinalulagwediwes 3

(Research Project in Polymer Science and Technology)
Tassuiihaulaluseusing 4 manemsuasmaluladwedwes
Project of practical interest in various fields in polymer science

and technology.

* 51g39nUa Ly
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3.5.2 sAnidusitaiviuenudngns
01417111  UAAASE | 3(3-0-6)
(Calculus 1)
Afouazanunaiiier aywudvesilaridunazmsUssgnd Andeeyiug
wazmaUssang USWusuaznisuszend
Limits and continuity. Derivatives and applications. Differentials

and applications. Integration and applications.

01420115  Wandegadasunaujdfinig 1(0-3-2)
(Laboratory in Abridged Physics)
JoriidioaFousfeu: 01420119 viewdouiu
UfURnsdmsviviildndagdaa

Laboratory for Abridged Physics.

01420119  Wandeeaduul 3(3-0-6)
(Abridged Physics)
naani gauwarmans adu e ihada Iihnssua wivdn ey
wslwdnlii was Fandeelmidasdu
Mechanics. Thermodynamics. Wave. Sound. Static electricity.
Current. Magnetic. Electromagnetic wave. Light. Introduction to modern

physics.



01422111

a5

wananm 3(3-0-6)
(Principles of Statistics)

wAmAiERuadfmans ArTamumisiiss n1starinats nsta
n3nszate Atz dudsduuasniswanwasamhantdu nsuanuas

a

MIUN N15WINLAITIZY NMITUINUAIUNGA NMTUANKIIAIATIBEE NTBUNULES
adfdmiulssrnafieduazastlizying Miliessvdeyadinunussan
NMIAATIEIANLUTUTIUMAREY MTTATIziNanaeeLliuduaEnsdng
Concept of statistics. Measures of location. Measures of center.
Measures of dispersion. Probability. Random variables and their probability
distributions.  Binomial  distribution.  Poisson  distribution.  Normal
distribution. Sampling distribution. Statistical inference for one and two
populations. Analysis of categorical data. One-way analysis of variance.

Simple linear regression analysis.
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swiadvuazedvn naawsSn1sEsuisTauTEIr (CLO) HaAWSNNsISBUSsEAURANgAT PLO
1 2 B3 4 5
wnanIzUAy
01417111 | whaped | CLO1: funewnauAnnuadnmansluviunvestynmdiveeansia v
cLo2: suflumsinaniouttymmsadinemandlaeldnguasitigndes v
cLO3: nguazuuneuAaneadiamansiteuitommendamans v
01422111 | wanada CLOL: adunuwamudniiuguvesuusasseuiavduias Bada v
cLo2: Mmatiameadiflunisiassideyamdinerenansla v
01420115 | fAndethedasy | CLOL: suflumsmmaesilefigaimdnmsuasuuianufsmiei@nd v
AAUGURNT CLO2: srermumamsneanmsiEndlagdsmunisvnassuaz dovniugumaiandls v
CLO3: Yrmdufidfesfiunisnnassmaitdndle v
01420119 | Wandethadawy | CLOL: a%maummmﬁmatawé’ﬂm'ﬁﬁuyumaﬂﬁné v
cLOZ: HuiufuasiFouleanisUszndlifonasig q fundnmsuasuuanufansil@ndls v
cLO3: Mmsemnanitendlatymmaiiand v
cLo4: Tngmeiandiessuisusingmsalsssumnuasanmunsalluiausesiuld v
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s vuardain naAWSNIsIsEUSIEAUTI83Y (CLO) HAAWSN5IsEUFIEAUNENgAS PLO
1 2 3 4 5
01448111 | vémimenenams | CLOL: sdunemdnnsiugiusazenuddnuasimeneaniluanals v
Tuanaudosdu CLO2: shiauskazeiuseuwRnlunsuszondldmuluanandionng q fuauiivanzals v
CLO3: Aunfuasiinszideyalumsvhausinfugiu soanaliiFeus fmuiuiaveu uazdithla v
sottousuduSeuls
01448121 | mdnivendani | CLOL: afunsuazuenUssinnvoswediwesla v
wowedidowiu | cLOZ: Weulsmufiiudsswindassadhauasantfivomodesle v
CLO3: Banldwediwasiimmnsauiunisldiula v
01448141 | adlamansdmiu | CLOL: edueldsunsulumspdinmansla v
Inennswedied | CLO2: Taswidsiaunendamans olleselassaiuavanifvemefiueild v
01448211 | Yamrmamiidosy | CLOL: Swunviln edvnelassaiuazauifidenavesTagueiasaiinld v
| cLO2: wupuumslumsdenlifanilasedauarantidnaiivmnvauiunsidomidududn 9 16 v
01448212 | Yapenamdilesiu | CLOL: efunenszuaumsninveaiaquiianne 9 v
I CLOZ: aiunsanudRusszwinanszuIunsHan Taswains audfinaneninuazindle v
CLO3: (Fanld¥aniiTlaniRimalaih audfineruiou audimauiven uazauifduadiivmnzay v
fumsldaula
01448213 | MsiATwN CLOL: sduemdnmsauniesiouazmaiiedinssidnunsamyesTagld v
Snuamanzres | CLO2 BenMiedeslaviameiiefnssidnuusianizvesianiivnvaufivale v
Taim
01448214 | UftRnsmedan | | CLOL: sillumsvaaesfinuilassadns audivamonmuasiptivesiansomailasie q 1o v
CLO2: Siseitoyauazyinsenuaguanisvaaedld v




a8

HaAWSNTEBUSIEAUNENEAT PLO

saAruazdaIv naaWsMsisBussEAUTIEIN (CLO)
1 2 3 4 5
01448215 | UjtRmsvie¥an Il | cLO1: enlfinsasilonnaaumatanls v
CLO2: shiflun1sveaeansiaseunetiuesd Anvautivemedmesmemeaiianig q 1¢ v
CLO3: Aipsreidiayasunedueiuaryiisonuagunansmaaedl v
01448222 | InegnArans ELOL: a%mmﬁmﬁumﬁmuﬂ‘swaama%maxmsuﬂsgﬂwaﬁmaﬂﬁ v
wodwesuszand | CLOZ: usnusuunmuazasuneieniumalulaBneduesuaznoduessoaiosld v
CLO3: dennszurumsidsyuiivnzanfundasnsinedueiusznisuszandldouluusasyuszanld v/
01448223 | gpavinssuwed | CLOL: efunefisnssurumsudnlugnamnssunediuesla v
wos CLOZ: a%maﬁam%‘w'(uqmmmsiuﬁLﬁmﬂifaaﬁuwaamaﬂﬁ v
CLO3: aduneianesgiueinlugnamnssunadiueile v
01448225 | Gnensuaz CLO1: edunevilnvaawanadinle v
waluladves CLO2: \@onldwanadnlinsanunisldau v
WaaRn CLO3: Awnseviuazunladymlvingimsuazinalulagnanadn v
01448226 | Inensua CLO1L: sdureviinveudulals v
waluladveadule | cLo2: denldidulelvinseiunisldau v
CLO3: Tinseiuazunledlgmiluinennisuazmaluladidule 7
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HEAWSNSEUSIEAURANgRS PLO

sivIaztadiv naawsMslzBuisEAUTIEAYY (CLO)
1 2 3 4 5
01448291 | sufeud®idemne | CLOL: aunsadudu Ussdiuwasthiaussmideiiiendesivinemsuasmaluladnediuesle v
Inensuae CLO2: fisusssumsifefigndadlunsvinideifeadesiuinenmsuazmelulagwediues v
wealulaBwedwes | cLO3: ausaUfiReuliiesufiRnsiiisdesiuinensuasmaluladnediuesldod wasnsiy v
muvidgnaruUasafoideiu
01448314 | nsvuiumsasns | CLOL: daideniaslfehamansauiloniseenuuundniiom v v
WInnssuidn CLO2: sdunefiulnsaieisn msilaneisumuuasnsanu Jedeuyudlunsudmsdans | v
lumsgramnssa | wazuinnssy
CLO3: Lauaﬁaaahq'lum'ﬁﬁaumui’mﬂﬁu‘lmh,l,azqﬂaiiﬂﬁLﬁﬂ%u v v
01448321 | ngnmsuay CLO1: syyfeensssuyfnazedunsisla v
walulafvssens | CLO2: Benldunalvimssiunisidau v
CLO3: TrmuiuienfumsiauaAdeinAnensuavimalulaueseald v
01448322 | wodleswauuay | CLOL: abunamsldiuvemediwasuauuasnodiuoineunadnld v
ADNNDER CLO2: seyTEmstiummmileluineduesls v
CLO3: aduneiledviifinasoautfimninavamedieireunadn v
01448325 | wedwesutlupen | CLO1L: aSunemuuansisewinetaquiluuas Sasmalule v
WoFN CLO2: wnUssinuazedureaudivesianuiluazwedmeiinluneuwednle v
CLO3: \danldwedweiunlupsuwedalunusmusn q 1a v
01448324 | wolluoivng CLO1: o¥unauasusnUssianvaswediwasmeinmla v
Fanwitdadu CLO2: \Fanldwadiuainiadinmla v/
CLO3: Trsenuaruuamaileiifannnsldnuneiueidedandonls v
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nadwsnIsiseuissiunangns PLO

SWaAATIMAZTa I NAAWSNNsIEEUSsEAUTIEAYN (CLO)
1 2 ) q 5
01448327 | msdesaansues | CLO1: ssunededefifnadanistovaaavemediunsile v
nodle3 CLO2: Tanuiudenfumsimunauddesunisdesgaevameiiaedlé 7
CLO3: Timsgsiuaziauanumaunlatigvminsgevaanuuaswedimslo v/
01448328 | n1sfnuUIwed CLO1L: edunewnmalunisanulswodiesla v
wes cLO2: enldmedwasiiunisiaudsiunsldmuls v
CLO3: Thmuidiudmdumsiniunauisedumsinuuswediuasle v
01448331 | Yandhnmdmed | CLOL: sdueRefudnunsuazauifvesTantammidmoduesle v
HbH CLO2: YnauswnAntumsdenldiandinmidamediues lansimuauifuasussiannislicuuesiag v
01448351 | UjtAmsinenms | CLOL: shuilunismaaasmeinenmisuazimaluladedle v
wazmalulaBens | | CLO2: Ainswideyauasvitsienuazunaniivmaaedla v
01448497 | &usun CLO1: Weuundngodmsumadefiiedeaivinennsuasmaluladwediues v
CLO2: tiauasidetagiuiiiedesivinensuasmealuladwedues v
CLO3: 'lﬁmwmﬁuluﬂ’mﬁﬁ'ﬂﬂwﬁuﬁtﬁ'm%’mﬁ'ﬁwmmmazmﬂ‘[uia%waﬁma%ﬁmﬁu%ﬁulﬁ v
01448499 | las991uidemn CLOL: Auduemiddeiiedaals v
Inensuas CLO2: ailumsidemanediesla v v
welulaBnodiues | CLO3: Amesinadasnuietaylieuiusmiugduls v




of = - d s 1 g’l =i 1 of s s
3.7 msananmadnsnsSsuivasneiviaan i azullgnainsnisiteuiszaundngns

51

HAAWSNSEEUSUARETUT

naAWsMsisBusszAundngns (PLO) o ot —— vz —— i3 — v -
WY CLO | sWd3w | CLO | sWadwn | CLO | sWddwn | CLO 4
48 ia 48
PLO1 Aeansdeyauazanuimadnensuasnaluladnefiueddie | 01417111 | 123 | 01422111 | 12 | 01448321 | 1 | 01448395 1,3
amwdangulugduuunisifeu mswe waznmsiiauslagldinelulad | 01444121 | 1,234 | 01448211 1 01448331 1 01448396 1
A 01420119 | 1,234 | 01448222 | 1 |01448322 | 12 | 01448421 2
01420115 2 01448213 1 01448351 2 01448428 1
01448111 1,2 01448214 2 01448497 1,2 01448429 1
01448121 | 1,2 |01448225| 1 |01448314| 2 |01448451 2
olaas141 | 12 |o014dg212| 12 |o01d48323| 1
01448215 1,3 01448324 1
01448223 | 1,23 |01448327 | 1
01448226 | 1 | 01448328 | 1
01448291 | 1 | 01448499 | 1
PLO2 Uﬁﬂ’ﬁmu’iuﬁ'awﬁﬂ’ﬁmwwawaé‘ma‘fmalﬁngLﬂmsﬁﬁ 01444122 1 |01448213 | 2 |01448351| 1 | 01448421 1
fendasle 01420115 1 | 01448214 | 1 | 01448499 | 2 | 01448451 1
01448215 2
01448291 3
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v o oy . T
WaﬁWﬁﬂqsbiﬂuﬁliﬂagﬁuU

e aw e U1 U2 U3 U4
NAAWSNI5I3BURSEAUVANgAS (PLO) == rr = = =
AU CLO | sWsdw1 | CLO | swadw | CLO | swadw | CLO 4o
4o ub! 7o
PLO3 danldwediuesldnssmuandfuazdnwusianizeoinsidauy | 01448121 3 | 01448211 2 | 01448321 2 | 01448428 2
Avduurasuaniuale 01448222 | 23 | 01448322 | 3 | 01448429 g
01448225 | 2 | 01448314 | 1
01448212 | 3 | 01448323 | 23
01448226 | 2 | 01448328 | 2
01448324 | 2
01448331 | 2
PLO4 aiiunnsisenisineinisuasinaluladwediues niels 01448291 | 2 | 01448321 | 3 | 01448395 2
PBusssumHTeiaeedld 01448327 ) 01448428 3
01448328 | 3 | 01448429 3
01448499 | 2
PLOS Anwdupiiaruiiisdnsonues 35w wasudladigm | 01420115 3 | 01448225 | 3 | 01448497 | 3 | 01448369 23
mAnenswazmeluladwedivedmenuaiuazlianuiusiudy | 01448111 3 | 01448226 3 | 0l448314| 3 01448428 4
fauanlnouazsastmaiildnwndingulunsiesnsla 01448324 | 3 101448429 4
01448327 | 3
01448499 | 3
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3.9 WHUNISANE

Uit 1 mansAnuil 1 Srruntieiin (a.ussens - tUfURNMT - wdAnwndieaules)
01417111  uAaRDA | 3(3-0-6)
01420115  Wandegreduaunaufiinis 1(0-3-2)
01420119  Wandegrsdual 3(3-0-6)
01999111  AanIuIuNUAU 2(2-0-4)

JefnuluiWanasssous i 3 fu 3(--)
ez e
594 15(--)

Uit 1 mamsAnuit 2 dnnumhiein (@u.usses - L UfuRns - wAnwidieauie)
01448111 wdninereaniluanaidosdu 4(4-0-8)
01448121  wdnivenAansnediedidoy 3(3-0-6)
01448141 AmAAERSEMTUING 1IN TNEAIDT 3(3-0-6)

Fn1ansszine 3(--)
Jdnwhluiwannaussaus 3 fu 3(--)
Jundnwiluidauaussaugauiissylusadws (-

MIsuITEAUNaNgs (PLO)
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01448211  Yanenandidosduy | 3(3-0-6)

01448213  MTIATIERENYALIANILVDITA 3(3-0-6)

01448214  U{UAMIMNeTEN | 1(0-3-2)
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a @& o < @
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Fynawzidan 3(--)
Jun@nwialuiinmunaussausanaitssylusadws 3(--

nMalSeuisEiunangns (PLO)
571 IF=-)




oy A o
U9 3 Arn1sEneN 1

01448321
01448322
01448331
01448351
01448497

Ui 3 nransaned 2

01448314
01448323
01448324
01448327
01448328
01448499

Surumbeia(u.ussens - g UIiEnT - v fnvidienuies)

Ignmskasaluladusdeny
wodlueinauLayAaLNeEn

FanTanmidawediues
UfuRnsinensuazivaluladens |

duuun

T nRMIEN
AprdAnwiiluiiaunaussoura i seylunadns
NsLEUssEALNENgas (PLO)

373U

Suuvein (u.usseny - 1 UFURNNT - . Anwalenued)

nszuMsaiuinnssuiaglumegaamnssy
wodlesuilunsunodn
woRlasmean g
nsdesaanavasnediues

nseaLUINeaNeS
Tassidemadnenisiazinaluladnediues
Inaniziden

334

2(2-0-4)
3(3-0-6)
3(3-0-6)
2(2-0-4)
2(2-0-4)
3

= N
0
1
1 1
1

56



oy = =
U0 4 nran1sAne 1

aya o
U9 4 aran1sAnEN 2

Jynanigaen

Jrnaends

Junaniziaan

Iy = =l
1UNGDNLEAT

Swrumieie (Gu.UTI88 - YUFURNT - wAnwdieaules)

2.}
1
1

37U

F L

Surumbein(en.usses - wUfiRng - wAnwfmeauiey)

(o)
—
1
1
—

F L

7Y

57



58
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7. Aw§U1e597397 (Course Description)
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Formation of molecules. Molecular interactions. Properties of molecules. Chemical reactions of
molecules. Molecular kinetics. Molecular thermoadynamics. Optical properties. Solar cells and energy level

diagrams. Molecular design and engineering. Applications of molecular science.
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Thermoplastic. Thermosetting plastic. Structure and properties of plastics. Plastic processing.
Marketing of plastics. Plastic products. New technology of plastics. Analysis and problem solving in plastic

science and technology. Case studies.
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7. A195UN8T83U1 (Course Description)
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Natural fiber. Synthetic fiber. Structure and properties of fibers, Textile processing. Marketing of
textiles. Textile products. New technology of textiles. Analysis and problem solving in fiber science and

technology. Case studies.
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7. A1@5uU189187381 (Course Description)
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Basic tools for academic publication searching. Research misconduct and plagiarism. Guideline for
public presentation. Basic technique in scientific reading. Principle of evaluating scientific publication. Safety

in polymer science laboratory.
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7. A195UN8EIYT (Course Description)
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Basic concept of sustainable polymers. Development of circular polymers. Development of green
polymers. Commercial products, marketing, waste management and new technology of sustainable
polymers. Analysis and problem solving in sustainable polymers. Case studies.
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7. A1@5ueTe3Y (Course Description)
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Environmental degradation of polymers. Thermal degradation and stabilization of polymers.
Stabilization against oxidative photodegradation. Prevention of degradation by ozone. Protection against of

ionizing radiation. Stabilization against burning. Stabilization against chemical agents. Biological stability of
polymers. Case studies.
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7. A1@5uU891873Y1 (Course Description)
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Basic concept of madification. Polymer reinforcement. Crosslinking of polymer. Plasma treatment
of polymer. Hydrogenation of polymer, Chlorination of polymer. New technology of polymer modification.

Analysis and problem solving in polymer madification. Case studies.
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Visual aspect of concentrated latex. Total solids content. Dry rubber content and non-rubber
content. Alkalinity. Potassium hydroxide number. Mechanical stability. Coagulum. Sludge. Volatile fatty acid
number. Magnesium content. General appearance of rubber pillow. Density. Indentation hardness.

Accelerated ageing test. Compression set.
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Introduction of tire technology. Formulation of tire compound. Machine for tire production. Tire

production. Tire performance and testing. Marketing, product development and end of life. Case studies.
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Polymerization mechanisms and kinetics. Copolymerizations. Molecular weight distribution of
polymers. Advanced rubber. Advanced plastic. Advanced fiber. Advanced adhesive. Advanced polymer

blends. Advanced polymer compaosites. Advanced polymer processing. Advanced polymer characterization.
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Preparation and sampling of rubber samples. Dimension. Water leak on gloves. Tensile properties.
Tensile properties after accelerated aging. pH of aqueous extract. Residual powder on gloves. Dirt content. Ash
content. Volatile matter content. Nitrogen content. Plasticity retention index. Colour. Mooney viscosity. Atomic

force microscopy.
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Introduction to polymers. Plastics. Rubbers. Fibers.
Adhesives. Synthesis of polymers. Structure of polymers.

Thermodynamics of polymers. Properties of polymers.
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Modification of polymers. Polymer processing.
Polymer technology. Smart polymers. Applications of
polymers. Products of polymers. Polymers innovation.
Market of polymers.
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Classification of materials. Atomic structure and electron
configurations. Interatomic bonding. Atomic and ionic
arrangements. Metallic, ceramic, polymer and composite
structures. Imperfections in solids. Diffusion. Mechanical
properties. Strengthening mechanisms. Solidification. Failure
of materials.
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Classification of materials. Atomic structure and
electron configurations. Interatomic bonding. Atomic and
ionic arrangements. Metallic, ceramic, polymer and
composite structures. Imperfections in solids. Diffusion.
Mechanical properties.  Strengthening mechanisms.
Failure of materials.
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Phase diagrams. Solid solutions and phase equilibrium.
Phase transformation. Processing of metals, alloys, ceramics,
glasses and polymers. Corrosion and degradation of
materials. Electrical properties. Thermal properties.
Magnetic properties. Optical properties. Relationships
between structure and properties of materials. Materials
selection. Impacts of materials science on the economy,

society and environment.
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Phase diagrams. Solid solutions and phase equilibrium.
Solidification. Phase transformation. Processing of metals,
alloys, ceramics, glasses and polymers. Corrosion and
degradation of materials. Electrical properties. Thermal
properties. Magnetic properties. Optical properties.
Relationships between structure and properties of
materials. Materials selection. Impacts of materials

science on the economy, society and environment.
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Principles of materials characterization techniques.
Elemental analysis. Surface analysis by transmission and
scanning electron microscopy. Chemical analysis by
spectroscopic and spectrometric methods. Chromatography
techniques.  Thermal Static

analysis. and  dynamic

mechanical testing.
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Principles of materials characterization .techniques.
Elemental analysis. Surface analysis by transmission and
scanning electron microscopy. Chemical analysis by

spectroscopic methed. Thermal analysis.
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Materials selection in product design. Company
structure. Cost analysis and investment. Human factor in
ranagement and innovation. Innovation barriers. Materials

research and development. Case studies.
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Materials selection in product design. Company
structure. Cost analysis and investment. Human factor
in management and innovation. Material innovation in
industry. Innovation barriers. Intellectual property in
material innovation process. Materials research and

development. Case studies.
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Knowledge in Polymer Science and Technology at the
bachelor's degree level taken in oversea university. Credit

equivalent according to Kasetsart University regulation.
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Knowledge in Polymer Science and Technology at the
bachelor’s degree level taken in overseas universities or
institutes. Credit equivalent according to Kasetsart

University regulation.
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2022. Bioactivity of Star-Shaped Polycaprolactone/Chitosan
Composite Hydrogels for Biomaterials. International Journal of

Biological Macromolecules. 212: 420-431. (Scopus)
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2.1 Amonkol, P. and C. Choochottiros. 2024. Effect of M 1.0
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1lAs95183%7 (Course Outline) Fwnudalusussene

1. Formation of molecules 6

2. Molecular interactions

3. Properties of molecules

4. Chemical reactions of molecules

5. Molecular kinetics

6. Molecular thermodynamics

7. Agueous and non-aqueous solutions

8. Optical properties

9. Solar cells and eneray level diagrams

10. Molecular design and engineering

o A B B OO OOV Oy

11. Applications of molecular science
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1. Introduction to polymers
2. Plastics
3. Rubbers
4. Fibers
5. Adhesives
. Synthesis of polymers

. Structure of polymers
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8. Thermodynamics of polymers
9. Properties of polymers
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. Classification of materials

. Atomic structure and electron configuration

. Interatomic bonding, atomic and ionic arrangements
. Metallic structures

. Ceramic structures

. Polymer structures

. Composite structures

. Imperfections in solids

. Diffusion

. Mechanical properties

10.1 Stress and strain

10.2 Deformation

10.3 Ductility, hardness and strength
Strengthening mechanisms

Failure of materials
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1lAs9518391 (Course Outline) Srunudalusussens
1. Phase diagrams 3
2. Solid solutions and phase equilibrium 3
3. Solidification and phase transformation 5
4. Processing of metals 9

4.1 Metal and alloys
4.2 Ceramics and glasses
4.2 Polymers
8. Carrosion and degradation of materials
9. Thermal properties
10. Electrical properties
11. Optical properties
12. Magnetic properties
13. Relationships between structure and properties of materials
14. Materials selection
15. Impacts of materials science on the economy, society and environment
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1. Introduction to characterization techniques 3

. Electromagnetic spectrum and waves

. Wave properties of light

. Band structure of solids and molecules

. Principle of ultraviolet-visible spectroscopy: UV-Vis

. Principle of fluorescence spectroscopy: PL

. Principle of infrared spectroscopy: FTIR

. Principle of X-ray Diffraction technique: XRD1

O 0 N b AWM

. Principle of X-ray Diffraction technique: XRD2

10. Principle of transmission electron microscopy: TEM1
11. Principle of transmission electron microscopy: TEM2
12. Principle of scanning electron microscopy: SEM

13. Principle of scanning electron microscopy: EDS

14. Principle of thermal analysis I: TGA

W W W W W W WL WL W L L L L W

15. Principle of thermal analysis II: DTA, DSC
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1. Modification of polymers 6
2. Polymer processing
3. Polymer technology
4. Smart polymers
5. Applications of polymers
6. Products of polymers

7. Polymers innovation
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8. Market of polymers
39U
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1. Thermoplastic 3
2. Thermosetting plastic 3
3. Structure and properties of plastics 9

3.1 Chemical structure of plastics

3.2 Properties of each plastic

4. Plastic processing 6
5. Marketing of plastics 3
6. Plastic products 6
7. New technology of plastics 4.5
8. Analysis and problem solving in plastic science and technology 4.5
9. Case studies 6

9.1 Case study I: Research and development of biodegradable plastics
9.2 Case study II: Applications of special plastics
7
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L
2.
3.
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Natural fiber

Synthetic fiber

Structure and properties of fibers
3.1 Chemical structure of fibers

3.2 Properties of each fiber

. Textile processing

. Marketing of textiles

. Textile products

. New technology of fibers or textiles

. Analysis and problem solving in fiber science and technology

. Case studies

9.1 Case study I: Modification of fibers
9.2 Case study Il: Research and development of polymer/fiber composites

3
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1. Basic tools for academic publication searching a
2. Research misconduct and plagiarism with Al technology application a
3. Guideline for public presentation il
4. Basic technigue in scientific reading 4
5. Principle of evaluating scientific publication 2
6. Safety in polymer science laboratory 12

6.1 Emergency response
6.2 Risk assessment in polymer science laboratory
6.3 Handling of hazardous chemicals
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1. Materials selection in product design
. Company structure
. Cost analysis and investment

. Human factor in management and innovation

2
3
a
5. Material innovation in industry
6. Innovation barriers
7. Intellectual property in material innovation process
8. Materials research and development
9. Case studies
9.1 Case study I: Plastic innovation development and related problems
9.2 Case study II: Rubber innovation development and related problems
9.3 Case study Il Adhesive and fiber innovation development and related
problems
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1.
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Basic concept of sustainable polymers

. Development of circular polymers

. Development of green polymers

. Commercial products

. Marketing

. Waste management

. New technology of sustainable polymers

. Analysis and problem solving in sustainable polymers

. Case studies

9.1 Case study |: Research and development of biodegradable polymer
9.2 Case study II: Utilization of sustainable polymers
9.3 Case study IIl: New trend of BCG polymer ind'ustry
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1. Environmental degradation of polymers 4

. Thermal degradation and stabilization of polymers

. Stabilization against oxidative photodegradation

. Prevention of degradation by ozone

. Protection against of ionizing radiation

. Stabilization against burning

. Stabilization against chemical agents

o N oo b B~ LN
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. Biological stability of polymers
U
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. Basic concept of maodification

. Polymer reinforcement

. Crosslinking of polymer

. Plasma treatment of polymer

. Hydrogenation of polymer

. Chlorination of polymer

. New technology of polymer madification

. Analysis and problem solving in polymer modification

. Case study: Research and development of functionalized polymer

EREN
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1. Visual aspect of concentrated latex 5
. Total solids content
. Dry rubber content and non-rubber content

. Alkalinity

2

3

a

5. Potassium hydroxide number
6. Mechanical stability

7. Coagulum

8. Sludee

9. Volatile fatty acid number
10. Magnesium content

11. General appearance of rubber pillow
12. Density

13. Indentation hardness

14. Accelerated ageing test

W W W W LW W W W W WL W W W Ww

15. Compression set
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1.

6.
[
8.
9.

Introduction of tire technology

. Formulation of tire compound

2
3.
4

Machine for tire production

. Tire production

4.1 Bisa tire
4.2 Radial tire
4.3 EV tire

. Tire performance and testing

5.1 Performance of each tire

5.2 Testing process and standard

Marketing

Product development

End of life

Case study: New trend of EV tire
33
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. Polymerization mechanisms and kinetics
. Copolymerizations
. Molecular weight distribution of polymers

. Advanced rubber

2

3

4

5. Advanced plastic
6. Advanced fiber
7. Advanced adhesive

8. Advanced polymer blends

9. Advanced polymer composites

10. Advanced polymer processing

11. Advanced polymer characterization

12. Case studies’

O WL WL W WL WO

12.1 Case study I: Research and development of biopolymers
12.2 Case study Il: Research and development of thermoplastic elastomer
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1. Preparation and sampling of rubber samples 3
. Dimension
. Water leak on ¢loves

. Tensile properties

2
3
4
5. Tensile properties after accelerated aging
6. pH of agueous extract

7. Residual powder on gloves

8. Dirt content

9. Ash content

10. Volatile matter content

11. Nitrogen content

12. Plasticity retention index

13. Colour

14. Mooney viscosity

W W W W L W W W Ww w w w w w

15. Atomic force microscopy
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0P 1NTOUALANAIFIAAAU FoprastinarAnAigIEaan oo sHuasAMRAIgIgAaI
1. SALAT.YUINT AN Doctorat 1. 5.5 3ufinn Yludsa Ph.D. (Polymer Science) 1. se.as.Judin glyfva Ph.D. (Polymer Science)
(Molecules et Matiere Condensee) 2. SA.ASLAT LAYRTESAL Dr.rer.nat. (Bioanalytical 2. SALATLAYN LawniBsn Dr.rer.nat. (Bicanalytical
2. 5A.A33A13m! gnde Us.a. (find) Chemistry) Chermistry)
3. ps.algAl SumsTaun D.Phil. (Inorganic Chemistry) 3. WALAS.OIGANY INYSUa Ph.D. (Physics) 3. Wet.a5 gAY InYSUa Ph.D. (Physics)
4. srL.as35fni alivdnesd  Doctorat (Chimie) 4. sAaswadvm Usvawiend  Usa. Ged) 4. sAaswadnn Uszaaien  Use. (adl)
5. as.gim (doiah Us.a. (nensiaguily) 5, 5A.A5.9550338 tauius Ph.D. (Polymer Science) 5. sA.AsATs N Unanasius Ph.D. (Polymer Science)
6. WA.ATLES Widiugn1dl  Ph.D. (Functional Molecular 6. HALATAET WA Ph.D. (Functional Molecular
Science) Science)




