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UWDFR (Preparation and Dielectric Properties of Rubber/Ceramic Composites)
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(smartphone) #30UgYs (Bluetooth) tileneuaussnIudenslilananiasind
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Turifedfanuiuiolunisadasdnuidsuasuaniudsudndng
saunulawn Advanced Materials Research Cluster, Faculty Earth Science,
Universiti Malaysia Kelantan, 17600 Jeli, Kelantan, Malaysia
NATpvtnAnwIUTYy N L%qmim%aml,azamﬁaLLﬁuIWMgﬁuQWﬂanﬁiimﬂwaﬁ
ﬁauﬁ'aﬁ’]m%aqﬁum%é (Preparation and Properties of Natural Rubber Foam

Flooring Mats with Antimicrobial Properties) 1Jusuidefwauinaniusiain
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Polymer Synthesis
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Thesis
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3.5 A193UNEIIEIUN

927-501 TANYINSIINYIRUAZENAUATIEN 2(2-0-4)

Natural and Synthetic Rubber Materials

yiin 1598319 audf wazn15UseyndleanuvedeasssuYIf e1duasiea
Town srawedloleniu onalasudinladu enslulasd veaslandu s19tqlng ersdinmla
gu graefaulnsiaulndy v19@alau granedeTnu vngeslsaniveu sdunsziviln
Tnale

Types, structures, properties and applications of natural rubbers;
synthetic rubbers; synthetic polyisoprene, styrene butadiene rubber, nitrile rubber,
chloroprene rubber, butyl rubber, butadiene rubber, ethylene propylene diene
rubber, silicone rubber, polyurethane rubber, fluorocarbon rubber, new synthetic
rubber

927-502 A3 ANLAIEINIUYNS 2(2-0-4)

Additives for Rubber

AsFuLAsdEnTUsTUUNMSaNIe msTamludiefuzduilaseanlys
LAgIEIUY a13Ealse a1InTEAU wavaN TN AR viauazandn YRR AL FAN
oun1A AdAuuiukazidul n1suSvaninia dudndmivauenie a1sin iy
wanad blwesiarn1sideu @1siafiesnennusou eondindy wavsidsansililoan woudle
Towuuduarnisldau asTid ansuasln arsnelny arsiulndiadn arsvaedu a1sdu
wsisilalvae lugmaivnssuens

Additives for crosslinking systems; vulcanization by sulfur, peroxide
and others; accelerators; activators and retarders; fillers, types and characteristics of
fillers, particulate fillers, layered fillers, fiber fillers; surface treatment; specific filler;
softener; plasticizers and use; heat, oxidation and ultraviolet stabilizers; antiozonants
and use; coloring agents; flame retardants; blowing agent; antistatic agent; lubricants

new additives in rubber industries
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927-503 nIzuUNIHUIgUeNN 3(2-3-4)

Processing of Rubber

aud@nislnaAsafunisuusgens msvaesinlilutanasiadnag
waznalnufATen ndnnsuane1stuasednasndanunianay n1s3ausuens nstugy
Tneldusifiniuuusn n1sdusulaslduifuinuuiedn n1sdusulnsldudfusivuude
MSDNLUULLTANY Nsnnusstuay Madaindusuens msfaailuddelot mstanilud
sheermeaseu mtanludesseilomedlusiidens uazufiinig fdenadostunisna
gsfUaTIANLRS NISATRLUUANSAEINaTange nEUIUNSIUNTIEY ﬂssmumsl,ﬂvﬁugﬂ
ns3ausuiiudlensdnia Mstuzuuuudn waednds nazuaudadaudfinn mstugulne
NSWAGOU NIVEe wagkuuLmu

Rheological properties involved in rubber processing; size reduction
(mastication) of rubber molecules and reaction mechanisms; principles of rubber
mixing and energy of mixing; rubber calendering; compression molding; transfer
molding; injection molding; mold design; product finishing; rubber extrusion; steam
vulcanization; hot air vulcanization; continuous vulcanization of rubber profiles and
related laboratories mixing of rubber with additives, single screw and twin screw
extrusion, blown film process, blow moulding process, extrusion line for film
manufacturing, compression moulding, transfer moulding, injection moulding, coating,

casting, rotomolding

927-504 N1SNAHDULY 2(2-0-4)

Testing of Rubbers

N91ATUTUULAZAN1IEATITNAAOUNATARTH LABUFNLALANTR
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NAnuavnsaaeuiiisadastiundn

Specimen preparation and testing conditions; plasticity; cure time and
melt flow properties; hardness and stress-strain tests; fracture; abrasion and flow
resistance; orientation and stress relaxation; flex cracking and fatigue tests; resilience;
impact and dynamic mechanical tests; electrical tests; heat and aging; flammability
tests; flame retarding; non-destructive tests; tests of products; crystallity and test

methods
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927-505 Wadaniay 1 3(3-0-6)
Special Topics |
vdefiawiviuaiolumaluladgnamnssuenaagnedies
Special topics of current interests in rubber industry technology

and polymer

927-506 WatoniAy 2 3(3-0-6)
Special Topics I
vhdefimuiviuaislunaluladonavnssugisuagnediues uenmiean

nsspulusedvn 927-505 Wideiiay 1
Special topics of current interests in rubber industry technology and

polymer which are not included in 927-505 Special Topics |

927-521 n1sdaATIERINDANDS 3(2-3-4)

Polymer Synthesis

‘Uﬁﬁ%&l’mﬁlﬁﬂ‘waaLﬁJE)’%LLUU“??u UfAsen1siianedwesuuuansly
amoslonivasufisennisiianedwesuuy Ziegler-Natta UfjAse1n15iinnediues
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ANvTlaNIZUATIATICINORLIDS

Step growth  polymerization; chain  growth  polymerization;

stereochemistry of Ziegler-Natta polymerization; coordination polymerization; ring
opening polymerization; metathesis polymerization; transfer polymerization;

polymerization process; polymer characterization and analysis laboratory

927-522 m3dneilagldindadio 3(2-3-4)

Instrumental Analysis

nénnsuazmatievesniieneilagliiedosdio myiadwinluanavome
AweimelasunnnsAnuuduniuee Msinguifldnnuioumnsiniwalsullvagaunuils
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35

Principles and techniques of instrumental analysis based on polymer
molecular weight determination by gel permeation chromatography (GPC) thermal
properties measurement by differential  scanning calorimetry (DSC) and
thermogravimetric analysis (TGA), dynamic property by dynamic mechanical property
(DMA); polymer characterization by nuclear magnetic resonance spectroscopy (NMR)
and fourier transform infrared spectroscopy (FTIR); morphology measurement by
scanning electron microscopy (SEM) and transmission electron microscopy (TEM); as
well as laboratories of advanced instrument application and statistical analysis of

results

927-523 I DLINGEGHERAIES R 2(2-0-4)

High Performance Polymers

wedlwosfidaumisiuazudeussgs wodlwesfinsiSeads Yaguay
Wuloa1susu WMUaZENSIETULTY WOALURTAINSUNUIMNTTY NOALDTN A WORAITUDLUR
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Tnu wanadnyuusanszunn danalamesviaaiuns Janideaniud uuvulassaiauay
wuudangu Aduussfusfuasiunusy nefwes vinavateii woddidninslad
asanazneu lolasiaa GRELINHER

High toughness and strength polymers; oriented polymers; composite
materials; carbon fibers; glass and reinforcing agents; engineering polymers;
polyacetal; polycarbonate; aromatic polyamides; polyimides and polyesters;
poly(phenylene oxide); polysulfone; poly(ether ketone); impact resistant polymers;
reinforced elastomers; low friction materials; structural and flexible foams; packaging
films and membranes; water-soluble polymers; polyelectrolytes; precipitating agents;

hydrogel; high absorbent materials

927-524 ANUFNRUSIEndelassaiivandAvanaiues 2(2-0-4)
Structure - Properties Relationship of Polymer
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Effect of molecular weight and molecular weight distributions on
physical properties; relationship between molecular structure and glass transition
temperature and crystallization of polymer; relationship between molecular
structure and melting of polymer; relationship between molecular structure and
strain-induced crystallization; influence of molecular structure on crosslinking

reaction and physical properties

927-525 I DLIGRAGH 2(2-0-4)
Polymer Blends
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Fundamental of polymer blends; compatibilization methods for
polymer blends; types of polymer blends; characterization of polymer blends;
properties of polymer blends; commercial applications of polymer blends; future

perspectives in polymer blends

927-526 duinslolagvainaniues 2(2-0-4)

Rheological Properties of Polymer
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Introduction and definition of rheology; shear properties; extensional
properties and measurement; viscoelasticity; capillary rheometer; cone and plate
rheometer; parallel plate rheometer, torque rheometer; rheological measurement
utilizing optical properties; rheology of rubber mixing; extrusion; injection molding of
rubbers and plastics; blow-film extrusion and injection blow molding of plastic
bottles

927-527 nszUUNsHUsIULULTWaNAW 2(2-0-4)
Reactive Polymer Processing
NANNITLAENG LY N13UTEENALTNULAZNTZUIUNITVDINITNARNDALDST
wutiueniinlngldnszuiunisnisdaiatugUuasnisin
Principles and theories; applications and production processes of

reactive polymers by extrusion and injection processes
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927-531 nsasieilaeldinTasiiadugs 3(2-3-4)
Advanced Instrumental Analysis
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Principles and techniques of advanced instrumental analysis based on
dynamic property by dynamic mechanical property (DMA); rheological property by
measurement by capillary rheometer; temperature stress scanning relaxation (TSSR)
polymer characterization by X-ray diffraction (XRD); dynamic mechanical property by
rubber processing analyzer (RPA), as well as laboratories of advanced instrument

application; statistical analysis of results

927-541 N1IAAKUTNILANVDIBE TTUYR 3(3-0-6)
Chemical Modifications of Natural Rubber
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Bond rearrangements of rubber molecule; oxidation reaction;

functionalization by attachment of new chemical groups to rubber molecule through

substitution; additionreactions; graft and block copolymerization of other monomers
to rubber backbone and derivatives of natural rubber; vulcanization of modified

rubber

927-542 M3\ AouaINELAANETYTVDIEN 2(2-0-4)
Degradation and Stabilization of Rubber
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Thermal degradation; oxidation; photochemical and mechanical

degradation; chain scission reaction; transfer reaction; autoxidation; experimental
study of polymer degradation; mechanisms of prevention reaction; development of
heat and light stabilizers; antioxidants and antiozonants for rubbers and plastics;

aging; biodegradation; polymer recycling
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927-543 LAdlEN 2(2-0-4)

Rubber Chemistry

559u¥1RNInATivedluanas1953suY1f v1ladulalunedues
wazlanedwed nadeuvrivenladu UjAseneendindunarlelsluladavessnslady
wavn1sieatuy audfniuadvetenaslaniu wedleletfidusasensdofia ensiifliedidu
Husaduszneu ssiiiinigesiuidiuesduszney uazersezaian

Chemical nature of natural rubber molecule; diene homopolymer
rubbers and diene-based copolymers; cross-linking of diene rubbers; oxidation and
ozonolysis of diene rubbers and protection; chemistry of polychloroprene,
polyisobutylene and butyl rubber; rubbers based on ethylene; fluorine-containing

rubbers and acrylic rubbers

927-544 AuUAgeNandvaseng 2(2-0-4)

Physical Properties of Rubber
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Dynamic properties of rubber; density and specific gravity; coefficient
of thermal expansion and compressibility of rubber; heat capacity and thermal
conductivity of rubber materials; rubber elasticity; of rubber glass transition of rubber
materials; rubber-solvent interaction; solubility parameters; relationship between
stress and strain; swelling of rubber networks; strain induced crystalization;
morphology; electrical and magnetic properties; of rubber respond to heat and
radiation of rubber; surface and interfacial properties; permeability of gas and vapor;

acoustic properties of rubber; strength and fatigue; friction and abrasion
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927-561 waluladiirenuasdsiadutugs 3(2-3-4)

Advanced Latex and Emulsion Technology

B19535UR the1sdauaszid ddatunazimaiavediady Aruates
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Natural rubber latex; synthetic latices; emulsion and emulsion
techniques; emulsion and latex stability; hydrophobic-lyophillic balances (HLB);
latices and emulsion for dipping, foam, paint, adhesive, and other industries and

related laboratories in latex industries

927-562 NN59INLUUNAAA NS 3(2-3-4)

Rubber Products Design
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Application of polymer engineering theories and computer software to
design rubber products; design, selection of rubber materials, additives for rubber
product processing and production techniques to obtain rubber product with

appropriate and commercial application and related laboratories

927-563 U UADUNDRAVD IS 3(3-0-6)

Rubber Nanocomposites
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Definition, structure and classification of nanoscale reinforcements and
rubber matrices; synthesis technique of nanoreinforcements; fabrication and
processing techniques of nano-rubber composites; dispersion of nanoreinforcements
in rubber matrix; adhesion between; mechanical and functional properties of rubber
nanocomposites; nanofillers using in rubber for example, nanosilica, nanoclays,

carbon nanotube, graphene, ceramic fillers, carbon black, new nano fillers
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927-564 N150DNUUUINNWERIUNANN U 3(3-0-6)
Mold Design for Rubber Products
HugIuMIAAINTINTEINITEONUUUKIRNT N15DBnUUULLRLTSTLY
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Basic engineering of mold design; mold design for compression,

transfer molding and injection molding processes of rubber; rhological properties

of rubber melt flow in various molds; heat and mass transfer phenomena in various
molds

927-565 walulagnisganan1anaznisennnens 3(3-0-6)
Adhesion, Adhesive and Rubber Bonding Technology
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Adhesion of engineering materials; surface chemistry of adhesive;

theories of adhesion and cohesion; surface preparation; adhesive formulation; testing;

lifetime and reliability of adhesives; substrate preparation (metal); pre-treatment of
rubber and plastic; rubber to metal bonding; strength for adhesion test; bonding
agent preparation, application and use; solvent-borne bonding systems; waterborne
bonding systems; primers; bonding of rubber to metal, failures in rubber bonding to

substrates
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927-566 nsviliensgnuazauda 2(2-0-4)

Rubber Curing and Properties
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Heat transfer of rubber curing process (heat conduction,
heat convection, and heat radiation); thermal properties (specific heat, thermal
conductivity, thermal diffusivity); kinetics of cure reaction; measure of cure enthalpy;
cure of rubber in mold; rubber-mold relation; process of heating and cure;
effect of rubber thickness; effect of the enthalpy of cure; effect of temperature

on cure; effect of the kinetic parameters of cure; effect of activation energy

927-567 g9vlianLAY 2(2-0-4)

Speciality Elastomers
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Properties and applications of hydrogenated nitrile  rubber;

fluoroelastomers; polyacrylate elastomers; ethylene/acrylic (AEM) elastomer;
polyepichlorohydrin  elastomer;  chlorinated  polyethylene;  chlorosulfonated
polyethylene; alkylated chlorosulfonated polyethylene; ethylene vinyl acetate
elastomers (EVM); polysulfide elastomers; vulcanization agents, antioxidants and

processing aids for special elastomers; considerations in design of rubber formulation
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927-568 waslunaafndanalames 3(3-0-6)

Thermoplastic Elastomers
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Definition; types and properties of thermoplastic elastomers; styrenic
thermoplastic  elastomers; ionomeric  thermoplastic  elastomers;  multiblock
thermoplastic elastomer; thermoplastic polyolefin elastomers; thermoplastic
elastomer from blending of rubber and thermoplastic; simple blends (SB) and
thermoplastic vulcanizates (TPV); thermoplastic polyether ester elastomers and

thermoplastic polyamide elastomers

927-570 Y1NTITUYNANEL 2(2-0-4)
Natural Rubber Blends
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Measurement of crosslink density in vulcanized rubber blends;
characterization of vulcanized rubber blends by microscopy; estimation of crosslink
density in vulcanized rubber blends by solid-state nuclear magnetic resonance
spectroscop; natural rubber/ nitrile butadiene rubber blends; natural propylene
copolymer (EPM) blends; natural rubber/epoxidized natural rubber blends;
compounding NR/EPDM blends for tyre sidewalls; preparation and properties of

thermoplastic natural rubber based on NR blend with various types of thermoplastic



43

927-571 NISNANYY 2(2-0-4)

Mixing of Rubber
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Blending of various particles; kinetics of mixing; mixing equipment;
laminar and dispersive mixing; milling of rubbers; rubber compounding with internal

mixer; continuous rubber mixing; preparation and mixing of powder rubbers

927-572 ANUBANEUVB IS 2(2-0-4)

Rubber Elasticity
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General physical properties of rubber; energy and entropy changes on
during deformation; elasticity of rubber molecules; elasticity of molecular network;
general strain theory; large-deformation theory: shear and tortion; swelling

phenomena; cross-linking and modulus

927-573 awnlnsalnUvesenuazdanadngens 2(2-0-9)
Spectroscopy of Rubber and Rubbery Materials
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Rubber characterization by infrared spectroscopy; optical spectroscopy

of rubber; nuclear magnetic resonance imaging of rubber; chemical characterization

of rubber vulcanizate by high-resolution solid state nuclear magnetic resonance;
characterization of chemical and physical networks in rubbery materials using nuclear
magnetic resonance, high resolution nuclear magnetic resonance for rubber
characterization; using of '*Xe NMR for characterizing in rubber blends and
composites; using of nuclear magnetic resonance techniques for characterization

of viscoelastic materials; using of deuterium NMR for characterization of rubbers
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927-574 NNSATUANNTZUIUNITHANYS 2(2-0-4)
Process Control of Rubber Production
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Transducers for measuring pressure, temperature, stress, position

change, acid-base, ansular velocity, linear velocity and acceleration, chemical

compositions, flow level, on-off system; transducer and computer interface; data

acquisition and display; process control by computer CAD, CAM

927-575 wialulagnandusiensasio v 2(2-0-4)
Modern Rubber Product Technology
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Modern technology in product production from natural and synthetic

rubbers; selection of rubber materials; additives and production process of rubber

goods, tyres, inner tyres, V-belt, conveyor belt, footwear, hose, cable, rubber to
metal bonding, rubber covered rollers, gasket, rubber parts, rubber in construction,
pressure sensitive adhesive tape, rubber sport goods, latex product including test

methods in rubber industry and recycling of wastes from rubbers production

927-601 dunumanalulagens 1 1(0-2-1)
Seminar in Rubber Technology |
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uaznodiesluhidefiaulalaglisummuniiureuainernsdimuaunisidiilswaznisiidiu

sulunmsedumelufanssuduuun
Literature survey and presentation of current topics in rubber and
polymer industry technology based on individual interest with approval of advisors;

attendance and participation in the discussion of the seminar
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927-602 dunumanalulagens 2 1(0-2-1)
Seminar in Rubber Technology I
mMsduainarmnateTenuvMnAnfumaluladgaaimnisiens
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Literature survey and presentation of current topics in rubber and
polymer industry technology based on individual interest with approval of advisors;

attendance and participation in the discussion of the seminar; presentation in english

927-603 dunumamnalulagens 3 1(0-2-1)
Seminar in Rubber Technology I
nMsduainarmaueTenuivnAnfumaluladgnamnisuens
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UNAM
Literature survey and presentation of current topics in rubber and

polymer industry technology based on individual interest with approval of advisors;

attendance and participation in the discussion of the seminar; with at least 2

research articles

927-604 dunuimamnalulagens 4 1(0-2-1)
Seminar in Rubber Technology IV
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UNAM
Literature survey and presentation of current topics in rubber and

polymer industry technology based on individual interest with approval of advisors;

attendance and participation in the discussion of the seminar; with at least 3

research articles
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927-605 dunumanalulagens 5 1(0-2-1)
Seminar in Rubber Technology V
mMsfuainazmnateTenuivnAnfumaluladgnamnssens
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Literature survey and presentation of current topics in rubber and

polymer industry technology based on individual interest with approval of advisors;

attendance and participation in the discussion of the seminar; with at least 3

research articles; presentation in english

927-606 dunuimamalulagens 6 1(0-2-1)
Seminar in Rubber Technology VI
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Literature survey and presentation of current topics in rubber and

polymer industry technology based on individual interest with approval of advisors;

attendance and participation in the discussion of the seminar; focus on topics related

to thesis and presentation in english

927-701 g WUS 36(0-108-0)
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Research on topics of interest in natural rubber, synthetic rubber and
polymer in order to create new scientific knowledge, academic benefit, and/or
applications under the supervision of advisors
927-702 Inerdwus 18(0-54-0)
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Research on topics of interest in natural rubber, synthetic rubber and
polymer in order to create new scientific knowledge, academic benefit, and/or

applications under the supervision of advisors
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927-703 NYITNUS 48(0-144-0)

Thesis
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Research on topics of interest in natural rubber, synthetic rubber and
polymer in order to create new scientific knowledge, academic benefit, and/or

applications under the supervision of advisors

927-704 Mg IWUS 72(0-216-0)

Thesis
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Research on topics of interest in natural rubber, synthetic rubber and
polymer in order to create new scientific knowledge, academic benefit, and/or

applications under the supervision of advisors

927-705 Inetwus 36(0-108-0)

Thesis
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Research on topics of interest in natural rubber, synthetic rubber and
polymer in order to create new scientific knowledge, academic benefit, and/or

applications under the supervision of advisors

927-706 nenfinus 48(0-144-0)

Thesis

AuAiIIvelutenaulalug19s55UY1R 8 9FIASIEILATNDALLDS
a Y ¢ | a ¢ ¢ % a = e v
LWEJE#i’]QEJQﬂﬂ?’]&JiIMMVI’]Q’JV]E’J’]ﬂ’]ﬁﬁ]3‘U5318“Uu1/1’m®’m’350’1ﬂ’13 LLaz/maiJizqﬂmImm
MelANIkaTD$01915ENUTNWN

Research on topics of interest in natural rubber, synthetic rubber and
polymer in order to create new scientific knowledge, academic benefit, and/or
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5. wW3suifisusiedvafifiinaswWasusiaiva
Win Fo3un wiemesuteseivn
927-501 J6AYINETINYIA

UAZEN9HATIER

Natural and Synthetic Rubber Materials

¥iin Imsead1e audh wagn1sussandldanu
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2(2-0-4)

Types, structures, properties and

applications of natural rubbers; synthetic rubbers
such as, synthetic polyisoprene, styrene butadiene
rubber, nitrile rubber, chloroprene rubber, butyl
rubber, butadiene rubber, ethylene propylene
diene rubber, silicone rubber, polyurethane rubber,

fluorocarbon rubber

5. Wisuiisustedefifinnsiuasusiaivn
W3n Fo3un wieAasuresedn
927-501 YEAYINFTINYIA

LAZENSHILATIZI

Natural and Synthetic Rubber Materials
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nd vrsdmladu sraefiaulnsiauladu s1eddlau
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2(2-0-4)

Types,  structures, properties and

applications of natural rubbers; synthetic rubbers;
synthetic polyisoprene, styrene butadiene rubber,
nitrile rubber, chloroprene rubber, butyl rubber,
rubber,

butadiene ethylene propylene diene

rubber, silicone rubber, polyurethane rubber,

fluorocarbon rubber, new synthetic rubber
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927-502 &S ANLASEINSUBS
Additives for Rubbers
asiiuuasdnsusEUUnISlonyane Teun

mstaanludsieusduodoenled uagiidug ans
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Aelny anseulniadn arsvdedu warduy

2(2-0-4)

Additives for crosslinking systems such
as, vulcanization by sulfur, peroxide and others;
accelerators; activators and retarders; fillers, types
and characteristics of fillers, particulate fillers,
fiber
specific filler; softener; plasticizers and use; heat,

layered fillers, fillers; surface treatment;
oxidation and ultraviolet stabilizers; antiozonants
and use; coloring agents; flame retardants; blowing

agent; antistatic agent; lubricants and others

927-502 &@1SLANLASEINSUBS
Additives for Rubber
ansBuusisdmsusTUUNSWonue N3Ta
anluddemuzdulesonnled waziioug arsduss
A13NTLAU Waga TN Auiy vlnlavAanyTYes
ALAu Ainaunia dniuuiukazidule n1susu
A0 MAY SRudnsuIwany asvilviy wanaile
WesLarn1siaU asiaiesneniuseu eandaduy
warsedsansililotan wouflaleluuAnasn1sitay
a1slia arsudaglel ansnelny arsaulniaia ans
vidoau astinussvialg lugnamnssnens
Additives

vulcanization by sulfur, peroxide and others;

2(2-0-4)

for crosslinking  systems;
accelerators; activators and retarders; fillers, types
and characteristics of fillers, particulate fillers,
layered fillers, fiber fillers;, surface treatment;
specific filler; softener; plasticizers and use; heat,
oxidation and ultraviolet stabilizers; antiozonants
and use; coloring agents; flame retardants; blowing
agent; antistatic agent; lubricants new additives in

rubber industries

927-505 VoA 1
Special Topics |
ndeiawiviuadslunalulagananssuens

3(3-0-6)

927-505 VidaiilAw 1
Special Topics |
itenawiviuadelumalulaganamnssy

3(3-0-6)

Special topics of current interests in | g19lAzWeALLDS
rubber industry technology Special topics of current interests in
rubber industry technology and polymer
927-506 WatanA 2 3(3-0-6) | 927-506 WtanA 2 3(3-0-6)

Special Topics Il
Fdefiavivuaielumaluladonaivnssy
1 uonmideainnisiisulusieden 927-505
WidofiLee 1
Special topics of current interests in rubber
industry technology which are not included in 927-
505 Special Topics |

Special Topics I

wdefimviviuatolumaluladgnaivnssu
glaLasnodilues ueniuieainnisiiey
Tusnev 927-505 iadofivay 1

Special topics of current interests in
rubber industry technology and polymer which are
not included in 927-505 Special Topics |
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927-522 msaneilnglfiedostiotugs  3(2-3-0)
Advanced Instrumental Analysis
nannIskarinatlanvreinisitasizilaely

wndesfiotugaldud mstntminluanavomeduns
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NAVIADF

Principles and techniques of advanced
instrumental analysis based on polymer molecular
weight  determination by gel  permeation
chromatography; thermal properties measurement
by differential scanning calorimetry (DSC) and

(TGA);

characterization by X-ray diffraction (XRD), nuclear

thermogravimetric ~ analysis polymer

magnetic resonance spectroscopy (NMR)  and

fourier transform infrared spectroscopy (FTIR);
surface property measurement by atomic force
microscopy (AFM); morphology measurement by
(SEM)

transmission electron microscopy (TEM); as well as

scanning  electron  microscopy and

laboratories of advanced instrument application

and statistical analysis of results

927-522 nsaseilaeldiaasiio 3(2-3-4)
Instrumental Analysis

nannIshazimatlavesn1TiasIzRlagly
w3nsle nstadminluanavemediuesdaelas
IR UTUNIULRe NTTRaNURITIALSaU
pefnolsudsaaunuiliuaaiums weslune?
wesnwourlada nisinandftanainlaevaia
Ans1eandinisnuouvesiandng n13nTia
AMANYUEYDINDRNDTA8TIATETUUNLUANLS
TguuudauninsalnUuasyiSensudnesudunsisng
wWlasalnd nsimmendadugiuingilagnaia
aunuisdiannsoululasalnUuaznsudiadu
dudnasoululasalnd suisufuinisnisldiaiesile
LAZNNTIATIZANANIIEDRA
Principles and techniques of
instrumental analysis based on polymer molecular
weight  determination by
(GPQ)
measurement by differential scanning calorimetry
(DSO) (TGA),
dynamic property by dynamic mechanical
property  (DMA);
nuclear magnetic resonance spectroscopy (NMR)

gel  permeation

chromatography thermal  properties

and thermogravimetric analysis

polymer characterization by
and fourier transform infrared spectroscopy (FTIR);
morphology measurement by scanning electron
microscopy (SEM) and transmission electron
microscopy (TEM); as well as laboratories of
advanced instrument application and statistical

analysis of results

927-541 N3AALUINUANVBIBNETTUYIR  2(2-0-4)

Chemical Modifications of Natural

Rubber

nsdnsivdvesiuszradluanaene Ujisen
pondiadu nsiiismyilaidulagnisinizAnvesmanng
wndivdalndvuluianavesenssimufAzensunudiuas
nsANUATeINsAnlanedue S uunTINALaZRUY
vdenvesweusiuesuiadu 9 vululanasisuazeyius
VDIUNEITHYR

927-541 N3AALUINUANIVBIBNSTTUYIR 3(3-0-6)

Chemical Modifications of Natural

Rubber

n1sdadaludvesiuszvesluianass
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Bond rearrangements of rubber molecule;
oxidation reaction; functionalization by attachment
of new chemical groups to rubber molecule
through addition and substitution reactions; graft
and block copolymerization of other monomers to

rubber backbone and derivatives of natural rubber

Bond rubber

molecule; oxidation reaction; functionalization by

rearrangements  of

attachment of new chemical groups to rubber
molecule through substitution; additionreactions;
and block

monomers to rubber backbone and derivatives of

graft copolymerization of other

natural rubber; vulcanization of modified rubber

927-544 guUAINANTVD9819
Physical Properties of Rubber
AUUALNNATAVDIIINANNULUULAZ AU
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MULALNSINE

2(2-0-4)

Dynamic properties of rubber; density and
specific gravity; coefficient of thermal expansion
and compressibility of rubber; heat capacity and
thermal conductivity of rubber materials; rubber
materials;

elasticity; elass transition of rubber

rubber-solvent interaction; solubility parameters;
relationship between stress and strain; swelling of
rubber networks; strain induced crystalization of
rubber;  morphology; electrical and magnetic
properties; respond to heat and radiation of rubber;
surface and interfacial properties; permeability of
gas and vapor to rubber; acoustic properties of
rubber; strength and fatigue of elastomers; friction

and abrasion

927-544 guUAINENAVDI814

Physical Properties of Rubber

AUUALTINATAVDILN ATUAUILUULAY
Auas e duUsEansueinisuenesiuazn1sng
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2(2-0-4)

Dynamic properties of rubber; density

and specific gravity; coefficient of thermal
expansion and compressibility of rubber; heat
capacity and thermal conductivity of rubber
rubber elasticity; of rubber
rubber rubber-solvent

solubility parameters; relationship

materials; glass

transition of materials;
interaction;
between stress and strain; swelling of rubber
networks; strain induced crystalization;
morphology; electrical and magnetic properties; of
rubber respond to heat and radiation of rubber;
surface and interfacial properties; permeability of
gas and vapor; acoustic properties of rubber;

strength and fatigue; friction and abrasion
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927-563 UNUADUNDRNVDIYIS 2(2-0-4)

Rubber Nanocomposites

Jeulaseadne N5 MUNUSTLLANYDIANT
Esuuseriaunlunazuningens wadansduasign
asiasunsiaunly ﬂizmumisﬁugﬂmquﬂuﬂauwa
g0 n1snszanemvesdsiastussiaululuansndens
N158aRRTERINeaNsEs UL RaulUAULUNS NF19
andAdanatazautfnisldnuvesensuilunsunadn
ansruinedauluiildlugns fegratu uiludan un
luiad vieAsUBULIlL @15 AL IAA wazlalinl
18

Definition, structure and classification of
nanoscale reinforcements and rubber matrices;
synthesis technique of various nanoreinforcements;
fabrication and processing techniques of nano-
rubber

nanoreinforcements;

composites; dispersion of

interfacial adhesion;
mechanical and functional properties of rubber
nanocomposites; nanofillers using in rubber for
example, nanosilica, nanoclays, carbon nanotube,

ceramic fillers, carbon black, etc

927-563 uﬂiuﬂauwaﬁmaema 3(3-0-6)

Rubber Nanocomposites

Honu Tas9asne N33 uUnUTeLnNUD9ans
ETULTUUIAUTULAS LN N1 ATANITELATIZY
ASLATULIVUIAUILY ﬂizmumi‘ﬁuzﬂmamiuﬂau
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3nde19 N13BaRATERIEISIESHLTTEaunlY Auluv
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Definition, structure and classification
of nanoscale reinforcements and rubber matrices;
synthesis  technique of nanoreinforcements;
fabrication and processing techniques of nano-
rubber composites; dispersion of
nanoreinforcements in rubber matrix; adhesion
between; mechanical and functional properties of
rubber nanocomposites; nanofillers using in rubber
for example, nanosilica, nanoclays, carbon
nanotube, graphene, ceramic fillers, carbon black,

new nano fillers

3(3-0-6)
Adhesion and Adhesive Technology
N1580AAURITANNIIAINTTN LATLTIHIVDY
N7 NEYVBINTEARA LarNITEARATIN N15DBNIUY
Torio NMINSINRT anTHENTEINT N1IUNINITAT 13
nadeuegn sl warauidedieldvesnn
Adhesion  of

surface chemistry of adhesive; theories of adhesion

927-565 walulagn1siafawaznin

engineering  materials;

and cohesion; joint design; surface preparation;

adhesive  formulation; commercial adhesives;

testing; lifetime and reliability of adhesive

927-565 wialulagn1sgafani 3(3-0-6)
wazn1sEnRAeIS
Adhesion, Adhesive and Rubber
Bonding Technology
N38ARRURLIARMIIAINTIY 1AL
117 NOBHUeINITENRA KAaLN1STARATIN N1TATENAT
FATHNANVDINY ATNAFDU 918N1TI0UkAEAIY
Jofeldvesnm mawIoaiandaiidulans nsusuin
guazNaNa@an nsAngeiulane n1TA@aUAIY
wiawsweansdafia nswsenansaiin n1suszynd
waznsld arseannviinddvinazaredudinans ans
fadnviaividusinans Tnswes mstaanensiulane
ANUALLVAIVBINTEARRLNSIUTAARNS 7
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Adhesion of engineering materials;

surface  chemistry of adhesive; theories of
adhesion and cohesion; surface preparation;
adhesive  formulation; testing;, lifetime and

reliability of adhesives; substrate preparation

(metal); pre-treatment of rubber and plastic;
rubber to metal bonding; strength for adhesion
test; bonding agent preparation, application and
use; solvent-borne bonding systems; waterborne
bonding systems; primers; bonding of rubber to

metal, failures in rubber bonding to substrates

927-567 919U UANLAY 2(2-0-4)
Speciality Elastomers
g1elalasiiunlulnsd e1avigoels s1eme

fozAsian enuefiau/eyAsan snwwninaslslensu g1
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gedanannaslstaliiunmanedieiau snveraulida

waTwe gnaneddalia arsiannlud weufoonBuaud
waza13PIguUsgUdmiug iy N15HNTIRIUATT

DBNILUUERIYN

Hydrogenated nitrile rubber;
fluoroelastomers; polyacrylate elastomers;
ethylene/acrylic (AEM) elastomer,
polyepichlorohydrin elastomer; chlorinated
polyethylene; chlorosulfonated polyethylene;

alkylated chlorosulfonated polyethylene; ethylene
(EVM);

elastomers; vulcanization agents, antioxidants and

vinyl —acetate elastomers polysulfide

processing aids  for  specialty elastomers;

considerations in the design of a rubber formulation

927-567 819UUANLAY 2(2-0-4)

Speciality Elastomers

aud wazn1sUszgndldanuveseslalasd
wolulasd v1egesls srmefezasian vueiau/
pyAsan g19dninaelslansy 81eRaosiunnnadLeNau
g9naslstalviunnedileNau saueananAaslsdaly
lwanedlefiau ensefaullanedine eraneddalna
a1vdanlud weuReenduaud uazarsiswlsgy
dmiugeiilay N13RATUIIUNITOBNKUUEATEN
and

Properties applications of

hydrogenated nitrile rubber; fluoroelastomers;

polyacrylate elastomers; ethylene/acrylic (AEM)

elastomer; polyepichlorohydrin elastomer;
chlorinated polyethylene; chlorosulfonated
polyethylene; alkylated chlorosulfonated

polyethylene; ethylene vinyl acetate elastomers
(EVM);

agents, antioxidants and processing aids for special

polysulfide elastomers; vulcanization
elastomers; considerations in design of rubber

formulation
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927-568 WaslunwardAndanalaues 2(2-0-4)

Thermoplastic Elastomers

AMNNNNY Usslan LavauUfveunesiy
wanafndanalames dlasumes-lunarafndaralames
lelousiuesnimeslunaiafindaralniues wosly
wanaAndanalaesannedlodilu wedsinesiednes
wagwedielua

Definition, types and properties of
thermoplastic elastomers, styrenic thermoplastic
elastomers, ionomeric thermoplastic elastomers,
thermoplastic polyolefin elastomers, thermoplastic
ester elastomers

polyether and thermoplastic

polyamide elastomers

927-568 waslunaafndandlauas 2(2-0-4)

Thermoplastic Elastomers

AMUNUNY Uselan wazaudRveanesla
waradndanalaes dlnsumeslunanadin daialn
was lelousluasnmeslunanaindaalawes wesly
wanaAnvdanateuden weslunarafindaralaiues
PNNITLUAUAT AT NAERAN LABAITUIUAITLUAUA
LUUUNR Laznisimsguluumasiunatainianiluwm
meslunanaindanalawesanwodlodiu neddwes
lanasiaznodolua

Definition; types and properties of
thermoplastic elastomers; styrenic thermoplastic
elastomers; ionomeric thermoplastic elastomers;
multiblock thermoplastic elastomer; thermoplastic
polyolefin elastomers; thermoplastic elastomer
from blending of rubber and thermoplastic; simple
blends (SB) and thermoplastic vulcanizates (TPV);
thermoplastic polyether ester elastomers and

thermoplastic polyamide elastomers

927-570 Y1953IUVANE 2(2-0-4)
Natural Rubber Blends
Ms¥nszRunsdenvindduesianiludunay

MInTIRUanYUrYes  Tanludnauiemaialy

Tasalnd nsuseifiuseiunisideuyinsusisianlus

nanlnewatladuadosiunianslowuudgauninsalnl

Tuanevauds nMsnanessssuIRnvenadmiladuy

AMSNENE19sTIUT RN ULeRaUIns lndulanediues N3

NELYN9ETTUINRNUE19ETTHTIRDNEN YA NISHANES

s5suTIRAUEB RS enAndIus1uT1we119Ee

ASLeSeuLazaNUREN9ETINRM DS IUNANERNINAS

NaNe9sTTUEIRNUmeslunaaRnaagiee

Measurement of crosslink density in
vulcanized blends; characterization of vulcanized
blends
density by solid-state NMR spectroscopy; NR/NBR

by microscopy; estimation of crosslink

blends;natural rubber/ethylene propylene

copolymer (EPM) blends; natural rubber/ENR-25
blends; compounding NR/EPDM blends for tyre
sidewalls; and

preparation properties  of

927-570 Y195ITUBANEN 2(2-0-4)
Natural Rubber Blends
ms¥asziunsidonvinslugnalaanludnay

MInTanuanyzrassiamluduaumemailalile

salnd nsussifiusziunisidonninslueieianilud

naulnewmadaindesuunifnslouuugauninsalnd

Tuan1Izveda N1SNANEI9555UYR Aug1stm

ladu n1suanenesssugfnuefdulnslndulaned

LB NNSNANYIEITUYIRNUL19ETIHYIRBNDN YA

ANINANEIETIUT IR USRS onERdIug LT 19

Y8IY1988 N15LASEULALANURY1ETINYIRNES LA

NAFRNIINNTHANY195TTUT RN UIMBSTunaaRnydn

$4 9
Measurement of crosslink density in

blends; characterization of

blends by
estimation of crosslink density in  vulcanized

vulcanized rubber

vulcanized  rubber microscopy;

rubber blends by solid-state nuclear magnetic

resonance spectroscop; natural rubber/ nitrile
butadiene rubber blends; natural propylene
copolymer (EPM) blends; natural



http://link.springer.com/chapter/10.1007/978-94-011-4922-8_2
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_2
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_3
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_3
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_4
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_4
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_5
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_5
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_9
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_9
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_10
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_10
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_15
http://link.springer.com/chapter/10.1007/978-94-011-4922-8_15
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thermoplastic natural rubber based on NR blend

with various types of thermoplastic

rubber  blends;
compounding NR/EPDM blends for tyre sidewalls;

rubber/epoxidized  natural

preparation and properties of thermoplastic
natural rubber based on NR blend with various

types of thermoplastic

927-572 BaNaRTIAVIEBN 2(2-0-4)
Rubber Elasticity
auURdaiandiiluvetens nsdsuntas

nasukazioulnslanegiinn1sinUudaafdnve

Tuanagns danadsfvedlassngluiana nquimllves

ANULATEANY B VBINITHATUNIN MSIRULAzN1UA

ﬂi'm;;]miaimimu mil,%ammwt,l,azua@ﬁa
General physical properties of rubber;

internal  energy and entropy changes on
deformation; elasticity of long chain molecules;
elasticity of molecular network; general strain
phenomenological theory, large-deformation
theory: shear and tortion; swelling phenomena;

cross-linking and modulus

927-572 AUBANEUVDIL 2(2-0-4)
Rubber Elasticity
audRdaiAndvlUvesens madsuutas

nFaukazieulnsy vugiinn1ingy Sanandives

Tuanasns Sarandfveslassinsluana nowiialy

VYBIANULATEANG B UBINTHATUNIN N15iRBULAY

n13n Usingnisalnisuan msifensnauazuenda
General physical properties of rubber;

energy and entropy

changes on  during

deformation; elasticity of rubber molecules;

elasticity of molecular network; general strain
theory; large-deformation theory: shear and
tortion; swelling phenomena; cross-linking and

modulus

2(2-0-4)
Modern Rubber Product Technology
waluladadelvalunisndnndndugiainens
53TUVIRwATENFUNATIZN NsiFentdianns ansiiu
LAILAETURBUNSHARNAR ST B19de Bndly 81
FANENIUENAINT PNEUWIUA ALY TOUTN 819D @Y
wda e1efiaman &mqm?ﬁy& g19UsL AU Fudnens o1
Tunulaseade winialiussdn wdndusiens gunsal
NS WBASAIININENS TIEINTAFEULAYATS
loAavesdeannsuannand e

927-575 walulaguan auaiansasis s

Modern technology in product
production from natural and synthetic rubbers;
rubber additives

production process of rubber goods, tyres, inner

selection of materials; and
tyres, V-belt, conveyor belt, footwear, hose, cable,
rubber to metal bonding, rubber covered rollers,
rubber

pressure sensitive adhesive tape, rubber sport

gasket, rubber parts, in  construction,
goods, latex product including test methods in
rubber industry and recycling of wastes from

rubbers production

2(2-0-4)

Modern Rubber Product Technology

walulagadeluilunisndandaiueiainegns
535UYIAkALENFUATIZA N1sidanldianens asidy
U AT TURBUNSHARNERSueTEN 8n9de Bndly B
ANUNIUEININT B1EENIUANEYY T84 8198 @
s sreRemdn mqgﬂﬂﬁuq 19Uz Ay Judiuens
g9l ulAsIasie mun1linsedn nanduaens
dusugunsalnisfiun wandasianthens mudednig
nageulugnanIsieLazNsSleAaveuduannis
NARKNAR AU

927-575 walulaguann auaiansasis s

Modern technology in product
production from natural and synthetic rubbers;
rubber

production process of rubber goods, tyres, inner

selection of materials; additives and
tyres, V-belt, conveyor belt, footwear, hose, cable,
rubber to metal bonding, rubber covered rollers,
rubber

pressure sensitive adhesive tape, rubber sport

gasket, parts, rubber in construction,
goods, latex product including test methods in
rubber industry and recycling of wastes from

rubbers production
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927-602 dunumamalulagens 2 1(0-2-1)
Seminar in Rubber Technology I
N19AUATILAZNITLAUDITIBIIUNINIYINT

Rendumealuladanamnssusnamnsiluhieiaulalag

Isuanuiiureuainearsddaruay nsidniliuas

msddunulunisedunelufanssuduuun
Literature survey and presentation of

current topics in rubber industry technology based
on individual interest with approval of advisors;
attendance and participation in the discussion of

the seminar

1(0-2-1)
Seminar in Rubber Technology I
N1SAUATILAZNITLEUDINEIIUNIIYVING
Rerfumaluladenamnssuesuagnedmesluided
awly Wngldsuanuiiureuainennsdaiunn nsu
W9 waznisfdrusluniseduselufanssuduuun
Tnedmsiausdunuidunwdingy

927-602 duuumIanaluladens 2

Literature survey and presentation of
current topics in rubber and polymer industry
technology based on individual interest with
approval of advisors; attendance and participation in

the discussion of the seminar presentation in English

1(0-2-1)
Seminar in Rubber Technology |
N1AUATILATNITIANDIIHIIUNIIYINIS
Rertumeluladgpaminssusnsnsiluideiiaulalae
Iisuanuiiureuaine1arsddaruay nsidnilauas
nsiidusuluniseduselufanssudumn

927-603 duuumawmaluladens 1

Literature survey and presentation of
current topics in rubber industry technology based
on individual interest with approval of advisors;
attendance and participation in the discussion of

the seminar

1(0-2-1)
Seminar in Rubber Technology llI
NITAUAIILAZNITLEUDTIBIIUNIIYINTG
Rertumaluladgramnssugnsuagnedmesluided
awla Wngldsuanuiiureuainennsdgaiunn N
s wagnsiiduswluniseAusslufanssuduuun
Tnefidnuauunanuide Suaubivdesnin 2 unaiy

927-603 duuumnanalulagens 3

Literature survey and presentation of
current topics in rubber and polymer industry
technology based on individual interest with
approval of advisors; attendance and participation
in the discussion of the seminar; with at least 2

research articles

1(0-2-1)
Seminar in Rubber Technology I
NMSANATILATNITLAUDIIHIIUNINIYING
Rerfumeluladgnamnssugnsnsiuwideiiaulalaeg
Isuanuiiureuanearsddaruay nsniliuas
nsfldusinluniseduselufanssuduuun

927-604 duuumIawmaluladens 2

Literature survey and presentation of
current topics in rubber industry technology based
on individual interest with approval of advisors;
attendance and participation in the discussion of

the seminar

1(0-2-1)
Seminar in Rubber Technology IV
ATAUAIILAZNITLIEUDTIBUNITIBINTG
Aertumaluladgramnssuensuagnedmesluided
auly Wngldsuanumiugeuainenansdiaunu msdn
e warnisddusaluniseduselufanssuduuun
Tnedidnuiuunanuise Suulitdesnin 3 unaw

927-604 duuumawnaluladens 4

Literature survey and presentation of
current topics in rubber and polymer industry
technology based on individual interest with
approval of advisors; attendance and participation
in the discussion of the seminar; with at least 3

research articles




103

nangnslval w.a. 2557

nangnsuTuUge w.A. 2562

1(0-2-1)
Seminar in Rubber Technology llI
NSANATILAZNITEUDIIEIIUNIIVINIG
Rendumealuladanamnssusnamnsiluhieiaulalag
Isuanuiiureuainearsddaruay nsidniliuas
nsiighusluniseduselufanssuduuun

927-605 duuumanalulagens 3

Literature survey and presentation of
current topics in rubber industry technology based
on individual interest with approval of advisors;
attendance and participation in the discussion of

the seminar

1(0-2-1)

Seminar in Rubber Technology V

NSAUATILAZNITEUDTIOIUNINIVINIG
Rerfumaluladgnamnssuesiaznedmesluided
awly Wngldsuanuiiureuainennsddaiunn nsu
e wagnsiiduswluniseduselufanssuduuun
duuun Ineddnuiruunauidedruiuliddesnii 3
A thiaueduuuduntwdingy

927-605 duuumanalulagens 5

Literature survey and presentation of
current topics in rubber and polymer industry
technology based on individual interest with
approval of advisors; attendance and participation
in the discussion of the seminar; with at least 3

research articles; presentation in English

1(0-2-1)
Seminar in Rubber Technology IV
N1SAUATILATNITLAUDIIHNIUNIIYINTS
Rerfumeluladgpamnssuesnsiluideiaulalag
Iisuanuiiugeuanea1sddaruay nsnilauag
nsildusinlunisedusglufanssuduuun

927-606 FuuuWwnAlulagens 4

Literature survey and presentation of
current topics in rubber industry technology based
on individual interest with approval of advisors;
attendance and participation in the discussion of

the seminar

1(0-2-1)

Seminar in Rubber Technology VI

AIAUATILAENISIEUDIIYNUNIITINIT
Wertumaluladgnamnssuens ludediaulalae
IWsumnuWiureuaineasdgaiuay nsidnilauag
nsfidausin luniseduselufanssudunun Inewiy
Fadeiiisadestuine dnudiivih duaueduuun
Wunmwdngu

927-606 #duuuManAlulagans 6

Literature survey and presentation of
current topics in rubber and polymer industry
technology based on individual interest with
approval of advisors; attendance and participation
in the discussion of the seminar; focus on topics

related to thesis and presentation in english
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927-531 nsmeilagldiadasiiadugs 3(2-3-4)
Advanced Instrumental Analysis
ndnnsuazinaiavaansiinszilagliieiesdetuaddun mstaaudfae
nainlagiatindnsizandinieanuiouvesiandang audadslolaglagslolinesuuy
A1Taan3 audAni1sinAUAY N1SRTIIAURNBUZTBINERLLBSMIELENdIsTAN NI NTY
auUAnadngananien1TIATIEYnsEUIUNSHUTJU meinautiBsiuiafeosaeudn
weselalasalnd sadsufofniansliiedesiiodugs msdesesinansadn
Principles and techniques of advanced instrumental analysis based on
dynamic property by dynamic mechanical property (DMA); rheological property by
measurement by capillary rheometer; temperature stress scanning relaxation (TSSR)
polymer characterization by X-ray diffraction (XRD); dynamic mechanical property by
rubber processing analyzer (RPA); as well as laboratories of advanced instrument

application; statistical analysis of results
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927-604 Seminar in Rubber and Polymer Technology IV 1(0-2-1)
927-605 Seminar in Rubber and Polymer Technology V 1(0-2-1)
927-606 Seminar in Rubber and Polymer Technology VI 1(0-2-1)
927-701  Thesis 36(0-108-0)
927-702 Thesis 18(0-54-0)
927-703 Thesis 48(0-144-0)
927-704 Thesis 72(0-216-0)
927-705 Thesis 36(0-108-0)
927-706 Thesis 48(0-144-0)
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, 1] WeodR, g8n1 nualdedy, Jung ladnalled, nundmidienanie, wwndeg
BUUALRZYNA . 11581738 lazdLETLITINITNYAT d11nTdBLazdNaSLIBINITNYAT
uvnAIne§oudld 33 aduil 1 wihiles-76, 2559
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1.

Anancharoenwong E., Marthosa S., Mueangdee N., Mahathaninwong N.,
Chotkawanid P. 2017. Comparative Performances of The Automatic Para Rubber
Tapping Machine and a Jeh-Bong Knife Tapping The Asia Pacific Rubber
Conference (APRC) 2017, 16-17 November 2017, Prince of Songkla University,
Surat Thani, Thailand. P47

. Anancharoenwong E., Suklueng M., Chaiprapat S., Niyomwas S. Marthosa S. 2017.

Properties of carbon black filled NR/EPDM blends for forming the O ring seals
apply to Solid Oxide Fuel Cells. The Asia Pacific Rubber Conference (APRC) 2017,
16-17 November 2017, Prince of Songkla University, Surat Thani, Thailand. P83

Chaisrikhwun  B., Rakkapao N., Chueang chayaphan W., Gatemala H.,
Anancharoenwong E. 2017. Effect of Varying the PEG Molecular Weight on
Mechanical and Thermal Properties of Polyurethane and Polyurethane Containing
Silver Nano-Particles .The Asia Pacific Rubber Conference (APRC) 2017, 16-17
November 2017, Prince of Songkla University, Surat Thani, Thailand.
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Laude, Netherland, 2556
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318391
741-111 Introduction to Rubber Technology
741-220 Natural Rubber
741-251 Polymer Chemistry Laboratory
741-324 Rubber Chemistry
741-344 Latex Technology Laboratory
741-410 Progress of Rubber Technology
741-461 Seminar
741-471 Research Project in Rubber Technology |
741-472 Research Project in Rubber Technology |I
A1929UFBUIZAUTATINANY
31831
741-781 Special Topics |
741-783 Seminar |
741-784 Seminar |l
mizmuaau’luwﬁngmﬁ
3187397
927-701 Thesis
927-702  Thesis
927-703 Thesis
927-704 Thesis
927-705  Thesis
927-706 Thesis

WUWAA
36(0-108-0)
18(0-54-0)
48(0-144-0)
72(0-216-0)
36(0-108-0)
48(0-144-0)
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1. S. Saiwari, JW. van Hoek, W.K. Dierkes, L.E.AAM. Reuvekamp, G. Heideman, A.
Blume, JW.M. Noordermeer. Upscaling of a Batch De-Vulcanization Process for
Ground Car Tire Rubber to a Continuous Process in a Twin Screw Extruder,
Materials, 9 (9), 724, 1-17, 2016.

2. B. Sripornsawat, S. Saiwari, S. Pichaiyut, C. Nakason. Influence of ground tire rubber
devulcanization conditions on properties of its thermoplastic vulcanizate blends
with copolyester, European Polymer Journal, 85, 279-297, 2016.

3. S. Saiwari, K. Waesateh, N. Lopattananon, A. Thititammawong, A. Kaesaman. Study
on reuse of diphenyl disulfide-devulcanized natural rubber from truck tires,
Macromolecular Symposia, 354, 155-162, 2015.

4. S. Saiwari, W.K. Dierkes, JW.M. Noordermeer. Comparative investigation of the
devulcanization parameters of tire rubbers, Rubber Chemistry and Technology, 87,
31-42, 2014.

5. S. Saiwari, E. Lohyi, C. Nakason. Application of NR gloves reclaim: Cure and
mechanical properties of NR/reclaim rubber blends, Advanced Materials Research,
844, 437-440, 2014.

6. D.A.L.H. Habibah, S. Saiwari, W.K. Dierkes, J.W.M. Noordermeer. Effect of ground tyre
rubber devulcanisates on the properties of a passenger car tyre tread formulation
Advanced Materials Research, 844, 425-428, 2014.
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1. S Saiwari, B. Yusoh, A. Thitithammawong, 2017, "From Waste of Natural Rubber
Gloves to a valuable material: Thermoplastic Vulcanizates" The Asia Pacific Rubber
Conference (APRC2017), Surat-Thani, Thailand, 16-17 November.

2. S.Saiwari, JW., van Hoek, W.K. Dierkes, JW.M. Noordermeer, and A. Blume, and G.
Heideman, 2016. "Tire recycling technologies: What is the future". 23rd European
Tyre Recycling Conference: The Circular Economy, The Economics of Tyre
Recycling, Brussels, Belgium, March 16-18.

3. B. Yusoh, S Saiwari, A. Thitithammawong, 2016, "In-situ Modification of TPVs based
on De-Vulcanized Rubber/Polypropylene Blends: Effect of Modifiers on Mechanical
and Rheological Properties". The 6™ International Polymer Conference of Thailand
(PCT-6), Bangkok, Thailand, 30 June -1 July.

4. S. Saiwari, W. Kaewsakul, E. Kalkornsurapranee, A. Thititammawong, 2015 , "

Improvement of Mechanical Properties of De-vulcanized Ground Tire Rubber and

Natural Rubber Blends" International Rubber Conference (IRC) and German Rubber

Conference (DKT), Nurnberg, Germany, 29 June - 2 July.
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5. S.Saiwari, W.K. Dierkes, J.W.M. Noordermeer, and A. Blume, 2015. "Best Practice for
the Devulcanization of Sulfur-cured SBR Rubber" International Rubber Conference
(IRC) and German Rubber Conference (DKT), Nurnberg, Germany, June 29 - July 2S.

6. S. Saiwari, K. Waesateh, N. Lopattananon, A. Thititammawong, A. Kaesaman, 2014, "
Re-utilization of post-consumer truck tires de-vulcanizate" The IUPAC World
Polymer Congress, Macro2014, Chiang-mai, Thailand, 6-11 July.

7. S. Saiwari, B. Yusoh, D.A.l.H. Habibah, 2014, "Soluble fraction of gum and filled SBR

de-vulcanizates" the 4th Polymer Conference of Thailand (PCT-4), Bangkok,
Thailand, 201-21 March.
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51897391

937-011 Basic Chemistry

937-012 Basic Chemistry Laboratory
922-202 Engineering Material

937-231 Inorganic Chemistry

937-438 Project of Chemistry for Industry |I
937-439 Project of Chemistry for Industry |l
mazmuaauiuué’ngmsﬁ

3187391

927-523 High Performance Polymers

927-563 Rubber Nanocomposites

927-575 Modern Rubber Product Technology

927-601 Seminar in Rubber and Polymer Technology |
927-602 Seminar in Rubber and Polymer Technology I
927-603 Seminar in Rubber and Polymer Technology IlI
927-604 Seminar in Rubber and Polymer Technology IV
927-605 Seminar in Rubber and Polymer Technology V
927-606 Seminar in Rubber and Polymer Technology VI
927-701 Thesis

927-702  Thesis

927-703 Thesis

927-704 Thesis

927-705  Thesis

927-706 Thesis
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3(3-0-6)
1(0-3-0
3(3-0-6)
3(3-0-6)
1(0-3-0)
1(0-3-0)
WUWAN
2(2-0-4)
2(2-0-4)
2(2-0-4)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
36(0-108-0)
18(0-54-0)
48(0-144-0)
72(0-216-0)
36(0-108-0)
48(0-144-0)

1. Chaisrikhwun, B. Rakkapao, N. Phatthiya, A. Pechwang, J. Werapun, U. 2017. Anti-

Microbial Activity and Mechanisms of Chitosan along with Chitosan Based

Derivatives and Composites, Srinakharinwirot Science Journal., 33.
2. Rakkapao, N. Watanabe, H. Matsumiya, Y. Masubuchi,

Y. 2016. Dielectric

Relaxation and lonic Conductivity of a Chitosan/Poly (ethylene oxide) Blend

Doped with Potassium and Calcium Cations, J. Soc. Rheol. Japan., 44: 89.
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Matsumiya, Y. Rakkapao, N. Watanabe, H. 2015. Entanglement Length in Miscible
Blends of cis-Polyisoprene and Poly (p-tert-butylstyrene), Macromolecules.,
48:7889.

Rakkapao, N. 2014. Molecular Dynamics Simulation of Gas Transport in
Polyisoprene Matrix, Advanced Materials Research., 844: 209-213.

Rakkapao, N. Vao-soongnern, V. 2014. Molecular simulation and experimental
studies of the miscibility of chitosan/poly (ethylene oxide) blends, J. Polym. Res.,
21:606.
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1.

Chaisrikhwun, W. Chueangchayaphan, H. Gatemala, E. Anancharoenwong, N.
Rakkapao*, 2018. Effect of Varying the PEG Molecular Weight on Mechanical and
Thermal Properties of Pristine PEG based Polyurethane and Polyurethane
Containing Silver Nano-Particles, the 13" International Workshop for East Asian
Young Rheologists (IWEAYR-13), Jeju International University, Jeju, South Korea.

N. Rakkapao, Y. Masubuchi, and H. Watanabe 2016.*, CS/PEO Blend Based Solid
Polymer Electrolyte Doping with Different Types of Lithium Salts, International
Symposium on Rheology, Japan (ISR), Kobe University , Kobe, Japan.

. N. Rakkapao, H. Watanabe*, Y. Matsumiya, and Y. Masubuchi, 2016. Dielectric

Relaxation and lonic Conductivity of a Chitosan/Poly(ethylene oxide) Blend Doped
with Potassium and Calcium Cations, The XVIith International Congress on
Rheology (ICR2016), Kyoto TERRSA, Kyoto, Japan.

N. Rakkapao, B. Chaisrikhwun, Y. Matsumiya and H. Watanabe 2016.%, Effect of
Using Polyethylene glycol (PEG) with Different Molecular Weight as Plasticizer on
Physical and Chemical Properties of Chitosan Based Lithium Polymer Electrolyte,
the 11°' International Workshop for East Asian Young Rheologists (IWEAYR-11),

Shenzhen University, Shenzhen, China.

. B. Chaisrikhwun, N. Rakkapao*, 2015. Influence of Using Different Molecular

Weight Poly(ethylene glycol) as Plasticizer of Chitosan Based Solid Polymer
Electrolyte, the 10™ International Workshop for East Asian Young Rheologists
(IWEAYR-10), Kyushu University, Kyushu, Japan.

P. Chumai, N. Rakkapao*, 2015. Effect of Using Ethylene Carbonate as Plasticizer
of CS/PEO blend Solid Polymer Electrolyte, the 10™ International Workshop for
East Asian Young Rheologists (IWEAYR-10), Kyushu University, Kyushu, Japan.

A. Ubonkaew, N. Rakkapao*, 2015. CS/PEO Blend Based Solid Polymer Electrolyte
Doping with Different Types of Lithium Salts, the 10" International Workshop for
East Asian Young Rheologists (IWEAYR-10), Kyushu University, Kyushu, Japan.
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8. N. Sookkhun, N. Rakkapao*, 2015. Chitosan — Based Edible Films Incorporated
with Different Types of Essential Oils Extracted from Thai Herbal, the 10"
International Workshop for East Asian Young Rheologists (IWEAYR-10), Kyushu
University, Kyushu, Japan.

9. N. Rakkapao*, J. Pengsawang, P. Chaichamnan, 2014. Antimicrobial Activity and
Properties of Edible Chitosan Based Films Incorporated with Difference Types of
Essential Oils Extracted from Thai Herbals, the 9" International Workshop for East

Asian Young Rheologists (IWEAYR-9), Seoul National University, Seoul, Korea.
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3187391 n2ein
741-230 Polymer Chemistry 3(3-0-6)
741-251 Polymer Chemistry Laboratory 1(0-3-0)
741-362  Thermoplastic Elastomers 2(2-0-4)
741-363  Rubber Blends 2(2-0-4)
741-471 Research Project in Rubber Technology | 3(0-9-0)
741-472  Research Project in Rubber Technology |l 3(0-9-0)
AN3TNUABUITAVTUNARNEN

3187391 N
741-530 Rubber and Plastic Materials 3(3-0-6)
741-541 Testing of Rubbers and Plastics 3(2-3-4)
741-513 Chemical Modifications of Natural Rubber 2(2-0-4)
741-534  Thermoplastic Elastomers 2(2-0-4)
mszausaulundngnasil

3187391 NN
927-541 Chemical Modifications of Natural Rubber 2(2-0-4)
927-543 Rubber Chemistry 2(2-0-4)
927-561 Advanced Latex and Emulsion Technology 3(2-3-4)
927-701 Thesis 36(0-108-0)
927-702 Thesis 18(0-54-0)
927-703 Thesis 48(0-144-0)
927-704 Thesis 72(0-216-0)
927-705 Thesis 36(0-108-0)
927-706 Thesis 48(0-144-0)
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1. Thongnuanchan, B., Ninjan, R., Kalkornsurapranee, E., Lopattananonil, N.,
Nakason, C. 2018. Glutaraldehyde as Ambient Temperature Crosslinking Agent of
Latex Films from Natural Rubber Grafted with Poly(diacetone acrylamide), Journal
of Polymers and the Environment, DOI: 10.1007/510924-018-1193-8.
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. Thongnuanchan, B., Ninjan, R., Kaesaman, A, Nakason, C. 2017. Synthesis of
Modified Natural Rubber With Grafted Poly (acetoacetoxyethyl methacrylate-co-
methyl methacrylate) and Performance of Derived Adhesives With GTA Crosslinker,
Polymer Engineering and Science, DOI: 10.1002/pen.24750.

. Thongnuanchan, B., Rattanapan, S., Persalea, K., Thitithammawong, A., Pichaiyut,
S., Nakason, C. 2017. Improving Properties of Natural Rubber/Polyamide 12 Blends
through Grafting of Diacetone Acrylamide Dunctional Group, Polymers for
Advanced Technologies, 28, 1148-1155.

. Thongnuanchan, B., Ninjan, R., Nakason, C. 2017. Acetoacetoxy Functionalized
Natural Rubber Latex Capable of Forming Cross-linkable Film under Ambient
Conditions.

Iran Polymer Journal, 26, 41-53.

. Thongnuanchan, B., Ninjan, R., Kaesaman, A, Nakason, C. 2015. Studies on the
Ambient Temperature Crosslinking of Latex Films Based on Natural Rubber Grafted
with Poly(diacetone acrylamide) using DMTA. Journal of Polymer Research, 22, 1-
11.

. Thongnuanchan B., Ninjan R., Kaesaman A. and Nakason C. 2015. A novel method
to crosslink natural rubber latex adhesive at ambient temperature. Polymer
Bulletin. 72, 135-155.

. Cameron N. R, Lagrille O., Lovell P.A. and Thongnuanchan B. 2014. Solution
homopolymerizations of n-butyl acrylate and styrene mediated using 2,2,5-
trimethyl-4-tert-butyl-3-azahexane-3-oxyl (TITNO). Polymer. 55, 772-781.

. Thongnuanchan B., Ninjan R., Bunsanong A. and Nakason C. 2014. Room-
temperature curing adhesive based on graft copolymers of natural rubber and
poly(diacetone acrylamide). Advanced Materials Research. 844, 353-356.

. Yokkhun P., Thongnuanchan B. and Nakason C. 2014. Influence of epoxide levels
in epoxidized natural rubber (ENR) molecules on cure characteristics, dynamic
properties and  mechanical  properties of  ENR/montmorillonite  clay

nanocomposites. Advanced Materials Research. 844, 247-250.
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