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NUINIVNANE

NHUIYILNY

AL 100 Lafivialy 3(2-3-5)
Fdaduneu : il
amswaznsAsuuUasUiinumsduiudassnuazauiivessislunisisg

lassaievetesnauiussialansavargaunansa-lualniialaaumansuazouvnanans

(U3sEne 2 $alas URUR 3 dalus Anwademuies 5 daluy/duan)

CH 100  General Chemistry 3 (2-3-5)
Prerequisite : None
Matters and changes, stoichiometry, periodic table and properties of

elements, atomic structure, chemical bonding, solution and acid- bases equilibria,

electrochemistry, chemical kinetics and thermodynamics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

AL 210 LAdAATIZIA 3 (2-3-5)
Fgdaduniou : ax 100 wdvialu wie
AL 103 ManLAll 2 hae
AL 104 UfuRn1siedl 2
WumtnUURNseiRes e iaeUsunnvesduUsenauused1tufiegng
aendinsieneiidamnim 33nmmdn Taud msdeszsidimin mslnseilasnsle
WIn NMTATzilagmadalasavnil Wy Auawesiasuilnns il esdudlasuilnnsi
wazalasuningns il WWudu
(Us38e 2 alus UFUR 3 dalas Anwidnenues 5 9alus/dunn)
CH 210  Analytical Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principle of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Study of gravimetric and volumetric analyses together with their practical
laboratories for the quantitative determination of selected compounds in various
samples. Chromatography techniques, emphasis on classical Chromatography, such as
thin layer Chromatography, column Chromatographic and gas Chromatography also
included.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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AL 250  LATIDUNSE 3 (2-3-5)
TIAUNBL ;AN 100 %30
AL 103 Ay AN 104 %39
AL 105 wag AL 106
fdrfaauvenaiidunisiuansdunid Wusziad nssuunuaznisiende
asBunsd asUsznavezaminlalasaiveu oxdlenan lalasasueu sauwEsUszneu
wolsunfnuiindu weanesed Bwes weadled Alnu nindunid uaveyius Loy nsAnm
Uffsemesansduviduneiauazmsussgndlivselovifuaadidiniuals
(U3sEne 2 $alas URUR 3 dalus Anwademuies 5 daluy/duan)
CH 250  Organic Chemistry 3 (2-3-5)
Prerequisite : CH 100 or
CH 103 and CH 104 or
CH 105 and CH 106
Definition of organic chemistry and organic compounds, chemical bonding,
classification and nomenclature of organic compounds, aliphatic hydrocarbon, alicyclic
hydrocarbon, aromatic hydrocarbon and its derivatives, alcohol, ether, aldehyde,
ketone, carboxylic acid and its derivatives, amines. Studies of some organic reactions

and theirs applications in living species.

AL 260  LATBENS 3 (2-3-5)
Fafuniou : AN 100 Wil w3e
AU 103 aNLAN 2 way
AL 104 UJURMsAE 2
NAIUATILAZNAINUBATZIDITTUU NYAN 9 vaumastulauiind Anusau
maailaunanil namansiadl Aaaudinidiiwazudvinveduianasssuyd aauautRnig
wilaznenmuedansiuanalvey
(U358 2 $las URUR 3 dalas Anwdheeuies 5 daluy/dua)
CH 260  Physical Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principle of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Chemical energy and Gibb free energy, Law’ s of thermodynamics,
thermochemistry, chemical equilibrium, chemical kinetics, electronic and magnetic
properties of natural molecules, physical and chemical properties of macromolecules.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Af 101 uAAAGA 1 3 (3-0-6)
Fteduneu : Ll
afauazmnudeilowesiledidu syiiuduazundssynd duiinfalidimunduiinga
AnnwazunUszend
(Us3ee 3 Falus UFUR 0 Falas Anwidnenues 6 9alus/dun)
MA 101 Calculus 1 3 (3-0-6)
Prerequisite : None
Limits and continuity of functions, derivatives and applications, the
Indefiniteintegral, the definite integral and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 102 UAAAGE 2 3 (3-0-6)

Jdaduneu : Af 101 uAaRGE 1

wuztheyiusee aunsdseyiudasiysuduniazssdudunis wagnmavszend
duiinfalunsawuu Mmswlasaivaiy synsumiaeikazaunsulises n1sdonwnuiagnyuLny
YRINAAANTIY IVSNG AvaTTuLULALaZN1TUTEYNS

(U358 3 Hals URUR 0 dalas Anwrdnemuies 6 Faluy/duanm)

MA 102  Calculus 2 3 (3-0-6)

Prerequisite : MA 101 Calculus 1

Ordinary differential equations of first order and first degree and applications,
improper integral, Laplace transform, Taylor series and Fourier series, translation and
rotation of conic sections, matrices, determinant and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

wa 105 FaAndvily 1 3 (2-3-5)
FrsAuneu : laidl
narnanigamninazarmdounguisavesfnameslilauniindaduuazides

(Us38e 2 alus UFUR 3 dhlas Anwisnenues 5 Galus/dun)

PH 105 General Physics 1 3 (2-3-5)
Prerequisite : None
Mechanicals, temperature heat and kinetic theory of gases, thermodynamics,

waves and sound.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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wa 106 Wandnly 2 3 (1-4-4)
Fwdaduneu : wa 105 Wandaly 1
Iliuasudman aduudvdnuazlilh Heumans Aandgyalmlilossiu

'
v

(U358 1 Hlas URUR 4 dalas Anwrdemuies 4 Faluy/duanm)
PH 106  General Physics 2 3 (1-4-4)
Prerequisite : PH105 General Physics 1
Electrical fields, magnetic fields, electromagnetic wave, geometrical optics
and physical optics, Modern physics.
(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)

@ 301 vianads 3 (3-0-6)

FrsAuneu : lidl

V]UV]’JULL‘H’J@@LﬁEJ’JﬁUﬁﬁﬁWiiﬂJ‘N’]LLﬁ%ﬂ’JWiJ‘UI’H‘I%L‘ﬁu ﬂ’]iLLﬂﬂLLQQﬂ’NﬂJﬂ’H‘I%L‘ﬂ‘hlﬂﬂi
WINUINIUIY NITUINUIUIAR NITUINUIIVBINAUAIBEN NTUTLINUALAZNTNAFDY
aunfAguifeafuaimiadined nsiegiauulsUTIu MleTginisnanosuaz
anduiusegedng

(U358 3 $las URUR 0 dalas Anwadhemuies 6 Faluy/duan)

ST 301  Principles of Statistics 3 (3-0-6)

Prerequisite : None

Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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nguIvNaNUIAY
10405 121 El’lﬂﬁi'illsmaLLaSﬁﬂ'l‘UﬂWiﬂﬂaﬂ 2 (2-0-4)

FrdsAuneu : Tl

UsyiRanudunnvesensssunid lassasrandl auth uagesrusynouvesens
539UY1R NMIINWIANINEIL19 nTrUILNTIIe LA U NSWUI3U819555U917
AIUUINITIU GAP Lae GMP AsaTuLIg UIATTIULNIT @0IUNITEIITITUYIALY
UTEALazsussma waztulltuNaniue1asIsuefane o lunaialan

(Us38e 2 s UFUR 0 Falas Anwidnenuies 4 9alus/dunns)
10405 121  Natural Rubber and World Situation 2 (2-0-4)

Prerequisite : None

History of natural rubber, structure, properties and composition of natural

rubber, latex preservation, concentrated latex and dried rubber process, GAP and GMP
standards for natural rubber process, rubber classification, standard Thai rubber,
situation of rubber demend in domestic and international markets, trends of rubber
products in global market.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

10405 211 WoABSAug™ 3 (2-3-5)

FTaAuneu : A 250 LATBUNSY

anufiluguetunediued (Ussion msBende Tnssaiemneganiauay
daugnuinen) masmunaluana audainiseuieu n1sazaty wgAnssunisiva audddeng
Ufnsemedwelswdu annzvainediuslswdu fegmediuesuuunalnuuuty waziuy
saufidfy

(Us38e 2 Flus UFUR 3 dalas Anwidnenues 5 9alus/dunn)
10405 211 Fundamental of Polymeric Materials 3 (2-3-5)

Prerequisite : CH 250 Organic Chemistry

Fundamental of polymeric materials (types, polymer nomenclature,
micro structure and morphology) , determination of molecular weight, thermal
properties, dissolution properties, rheology properties, and mechanical properties of
polymer, polymerization processes and conditions, examples of step- growth and
addition polymers.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405 212 WodALIBSTINN 2 (2-0-4)
FrsRuneu : Ll
yianediueitinniildandlnsidouuasnedinessssuyd fegrmediues
Fanmdannded 1wy wedlestevamelinidinmiliudaduesdusznouiiugiu nedls-
nsenduoanilulon woalanfnuedauazwedalusuaninu Wudu nsdesaarsnisdinin
ABNIINTINABUNITHOYANENNTININ UINTTIUKALNITVONITIUTOINAERANTININ
(U338 2 s URTR 0 dhlas Anwndemuies 4 $alue/dua)
10405 212 Biopolymer 2 (2-0-4)
Prerequisite : 143
Classification of biopolymers derived from petroleum-based and bio-based
biopolymers, examples of commercial biopolymers such as starch-based polymers,
polyhydroxyalkanoates, polylactic acid and polycaprolactone, degradation of
bioplastics, testing of biodegradability, standards and requests for certification of
bioplastics

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

10405 221 w9duAsIZA 3 (3-0-6)

FrsAuneu : ladl

gnslaseaiawagdisnsdunsiey audhnasnisldauvesensdunsigvivin
ane 9 1w e1sleleniu erueadens snsdimledu e1dfen 819dqlnd enslu
lnsd vranaelsndu s1ageslsaiiven v1dalay uazersdunsziviadu 9

(Ussene 3 s URTR 0 $alas Anwadenuies 6 dalus/dun)
10405 221  Synthetic Rubber 3 (3-0-6)

Prerequisite : None

Structure formula, synthesis, properties and applications of synthetic rubbers

such as polyisoprene rubber, styrene butadiene rubber, polybutadiene rubber,
ethylene- propylene diene rubber, butyl rubber, nitrile rubber, chloroprene rubber,
fluorocarbon rubber, silicone rubber and others.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 231 @siaddmsusuaznediues 3 (3-0-6)

FdsAuneu : ladl

yiauaznsldauvesarsiadens oun a15a93U @1389L59 asnsedulazans
mhaUfizeinsasgy anstestumadenanin arsdudu arsdielunssuiunswde uas
anvou 9 @1siANLAINeAwes taun arsdudy @uluiasuuss asuszanu ansLfiuAnumy
WSINTEUNN UAZWAER boles
(U358 3 $als URUR 0 dalus Anwrdemuies 6 Galuy/duan)

10405 231 Rubber and Polymer Chemicals 3 (3-0-6)

Prerequisite : None

Types and applications of rubber chemicals; vulcanization agents,
accelerators, activators and retarders, antidegradants, fillers, processing aids and
others. Polymer additives; fillers, reinforcing fibers, coupling agents, impact modifiers
and plasticizers.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10405 232 ipdluasiANdens 2 (2-0-4)

FrsAuneu : laidl

UfisenainisdnuUsluenavetenssssuyd Ujaseinisianiludens
Tnssaradonlesluianavessnsnigy andiialadanadin nsindeulmiuanavessns uay
auUAnIai@ndunsen

(U358 2 $las UFUR 0 dalas Anwrdnemuies 4 Faluy/duanm)

10405 232  Rubber Chemistry and Physics 2 (2-0-4)

Prerequisite : None

Chemical reaction of rubber modification, rubber vulcanization reaction,
crosslink structure of vulcanized rubber, viscoelastic properties, molecular
movement of rubber and physical properties of rubber.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

10405 241 MSHAIIWINATTY 2 (2-0-4)
Fwdedunew: Ll
ANUvINELaEeIAUTENaUYRINIANTIN  NsauAunInddunilayaiuas
oyAnSng nszvIuMINAILIUTRNTTILAZNNTEANNT MaiugaddasutnsTILAE
wAlulag MsdauenindugiauLuy Lagnsalfinw
(U53818 2 $laa UFUR 0 Falaa Anwnsheauies 4 Falus/dUem)
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10405 241 Innovation Development 2 (2-0-4)
Prerequisite : None
Definition and components of innovation, searching for intellectual
property and petty patents, innovation development process and management,
value-adding products through innovation and technology, product prototypes and
case studies.
(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

10405 311 wAlulagwanasin 3 (2-3-5)

Ftaduneu : Ll

ginvasnedmasuazn1sldau wginssunslraveswedines \n3esilovndou
audfnisivavesnediuesvaoumal a1susuudanediues walulagnisuussunediuesis
A9 LFU N1TIN ﬂwﬁugﬂé’wmﬁé’mﬁas;lm’m%u Wndngtu n1sda waznis WWudu we
Tumsuussunanainivg wagszuuauaudnludflugnaivnssunatadin

(U358 2 Flus URUR 3 dals Anwrdemuies 5 Faluy/duanm)
10405 311 Plastic Technology 3 (2-3-5)

Prerequisite : None

Types of polymer and application, basic rheology of polymer, rheometer,
polymer additives, polymer processing technology such as calendering, compression
molding, extrusion, injection and blow molding, new technology and automation
system in plastic industry

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

10405 312 N13IANITNAMNTTUNDALUDS 3 (3-0-6)
FsAuneu : laidl
m’m%miﬂmqmamﬂﬁuLﬁya\‘iéfu ﬂﬁmwﬂmmmwﬁluqmmﬂSiuwaaLmﬁ
mmgmqmamﬂﬁﬂuﬂﬁﬂwﬂmammwwamﬁmsﬁ N1F9DNLUU LAZINLNUNTEUIUNITNER
(U357 3 $las URUR 0 dalas Anwadhemuies 6 Faluy/dua)
10405 312  Management in Polymer Industry 3 (3-0-6)
Prerequisite : None
Basic industrial management, quality control, standard quality control for
rubber and polymer products, production design and planning
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 321 wialuladhiens 3 (2-3-5)

FrvsRuneu : Ll

ﬁmwaﬂwwam ﬂ’]iLﬁU%}ﬂ‘H’]ﬁﬂ’]W“j”WﬁJ’]\‘i mimﬁm‘f’]mq%u msmamﬁww

Fuas1ed manegeuinens asefidmiuiners nssuiuntswaandnsurainiiens Wy
wanfusiannse madndvgtu mavdenth sraesn n1ae1s wasmelulaBlual 4 dmsy
nsnARNARTTRNens

(U358 2 Fls URUR 3 dalas Anwrdemuies 5 Faluy/duanm)
10405 321  Latex Technology 3 (2-3-5)

Prerequisite : None

History and origin of field latex, preservation of natural rubber latex,
production of concentrated latex and synthetic latex, testing of latex, chemicals for
latex compound, , process of rubber latex products such as dipping products, extruded
products, casting products, latex foams as well as rubber glues, and new technology
for processing the rubber latex products.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

10405 331 msuedUaNURNISHaNdusesLay oo 3 (2-3-5)
FursAuneu : lidl
nsnaaevaNRvoseIAeNIIUA 19U dnvaiznisTanlud anuniayud ns
nadovaNUANTIANdU081 AT NOANDS LU AINLTY AUATUNIULTIRG ADILATUNI
A9ANVIN AMUATUNIUNITANTD ﬂﬂiLﬁS'gUﬁﬁﬂmiﬁﬂ AITNTELANAT NITUNLTS A
AUNIULELITU ANAT AUFTUNIULTINTZUNA LEZAUAIUNTULTIAAD
(U358 2 Hals URUR 3 dalas Anwrdnemuies 5 daluy/duanm)
10405 331  Physical Properties Testing of Rubber and Polymer 3 (2-3-5)
Prerequisite : None
Testing of rubber compound properties such as cure characteristic, mooney
viscosity, Physical properties testing of rubber and polymer such as hardness, tensile
strength, tear strength, abrasion resistance, compression set, resilience, aging, ozone
resistance, fatigue, impact strength, and bending test

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405 341  Rubber Processing 3 (2-3-5)
Prerequisite : None
History of rubber industry, two roll mill, internal mixer, rubber
compounding, compression molding, injection molding, calendering, extrusion,
vulcanization techniques, and recycling technologies, new technology and automation
system in rubber industry

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405342  Rubber Products 3 (3-0-6)
Prerequisite : None
General rubber products such as rubber coated fabric products, eraser,
rubber band, rubber thread and hot water bottle, etc. sport rubber products such as
golf ball, tennis ball and footwear, etc. industrial rubber products such as seal and o-
ring, rubber hose, rubber belt, electrical wire and cable, etc. rubber to metal bonding
such as tank lining, rubber roller and bearing pad, etc. also tire and standards for
rubber products.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 343 Rubber Compounding Technology 3 (1-6-5)
Prerequisite : 10305 231 Rubber and Polymer Chemicals
Objective of rubber compounding, compounding technology to achieve
the required properties such as hardness, tensile strength, tear strength, compression
set, resilience, abrasion resistance, aging resistance, solvent resistance, fatigue
resistance, rubber-metal bonding, cellular rubber, and rubber blend, and standards for
rubber products

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10405 344  Basic Engineering Drawing and Reading 3 (2-3-5)
Prerequisite : None
Drawing instruments, abbreviations and symbols, engineering lettering,
applied geometry, theory of orthographic projection and orthographic drawing,
sectional views drawing, auxiliary views drawing, pictorial drawing, freehand sketching,
dimensioning, interpreting engineering drawing, basic computer-aided design

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405 491  Seminar 1(1-0-2)
Prerequisite : None
Self and individual study of interesting topics related to rubber and

polymer technology for seminar in classroom.

(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
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10405 492  Rubber and Polymer Technology Project 3 (0-6-0)

Prerequisite : None

A research study or a project in the laboratory under supervision of an
academic advisor. Students are required to develop a research or project proposal
prior to undertaking the project, to submit a fully detailed paper describing their
research or project and give a presentation by the end of the semester.

(Lecture 0 hour, Practice 6 hours, Self Study 0 hour/week)
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El 497  Co-operative Education 6 Credits
Prerequisite : Approval by the curriculum committee that
the proposed work study relates to the major field of study.

Students are required to pass a minimum 30 hours

preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30- hour preparation session prior to their
placement in a selected workplace; students are required to submit a report of their
work study placement education and give a presentation in a seminar in the presence
of their classmates and academic advisors at the end of the course.

(Minimum Practice of 16 weeks)
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El 498  Independent Study 6 Credits
Prerequisite : None
A research study or a professional development project in the

student” smajor field of study under supervision of an academic advisor; training in
research methodology or project consultation is required to meet academic
requirements; students are required to develop a research or project proposal prior
to undertaking the project, to submit a fully detailed paper describing their research
or project and give a presentation by the end of the semester in which the training
is undertaken.

(Minimum Practice of 16 weeks)
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EI 499  Overseas Study, Training or Internship 6 Credits
Prerequisite : Approval by the University that the proposed

overseas Study, Training or Internship is
related to the student's major field of study.

Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal prior
to undertaking the training, remain under the supervision of an academic
advisor,and submit a full report  on completion of the training and give a
presentation by the end of the semester in which the training is undertaken.

(Minimum Practice of 16 weeks)
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10405 313 Polymer Characterization 3 (2-3-5)

Prerequisite : None

Principles and theory of instrument for polymer characterization
including preliminary test ( solubility, density, flame test), determination of
molecular weight, gel permeation chromatography, nuclear magnetic resonance
spectrometer, Infrared spectrometer, differential  scanning  calorimetry,
thermogravimetric analyzer, dynamic mechanical thermal analysis, electron
microscopy, other new methods for investigation of polymer, sample preparation
and data analysis

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405 314  Polymer Innovation 3 (3-0-6)
Prerequisite : None
Smart polymers, tires innovation, polymer innovation in engineering
applications, polymer innovation in medical applications, polymer innovation in
agri-food applications, novel polymer innovation, eco-friendly polymers, polymer
waste recycling and management.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 332 Fundamental of Materials Science 3 (3-0-6)

Prerequisite : 133

Fundamental  structure  of  materials, materials  properties,
relationship between microstructure and properties of material, application and
processing of materials such as metal, ceramics, polymer and composite, materials
degradation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 345  Maintenance of Polymer Machinery 3 (2-3-5)
Prerequisite : None
Study in principles of maintenance in rubber and polymer

technologymachinery, lighting, electrical equipments, motor, control system, power

transmission belt, gears, and bearings, Maintenance planning and scheduling,
including repair and adjustment
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405 411 Polymer Blends and Thermoplastic Elastomers 3 (3-0-6)
Prerequisite : None
Objective and types of polymer blends, thermodynamic miscibility,
properties of polymer blends, compatibilizers.  definision, classification and
application of thermoplastic elastomers such as styrenic block copolymers,
crystalline multi-block copolymers, and hard polymer/elastomer combinations.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 412 Polymer Composites 3 (3-0-6)

Prerequisite : None

Definition and classification of polymer composites, types of matrices
and reinforcing agents, polymer composites fabrication techniques, interfacial
adhesion between reinforcing agents and matrices, applicationsof polymer
composites, rubber nanocomposite mixed with reinforcing filler - also reverse
engineering of rubber composite.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 441  Adhesives and Adhesion 3 (3-0-6)

Prerequisite : None

Technical term of adhesives, principles of adhesion, adhesive function,
properties and surface morphology of substrates, theories of adhesion, surface
preparation for adhesion, natural adhesives, adhesive component, Example of
adhesives such as polyvinyl acetate, polyacrylate, polyester, polyurethane, natural
rubber, nitrile rubber, choloroprene rubber, adhesives for metal bonding, and hot
melt adhesives.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 493 Selected Topic 2 2 (2-0-4)
Prerequisite : None
Study of interesting and new topics related to rubber and polymer

technology.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10405 494  Selected Topic 3 3 (3-0-6)
Prerequisite: None
Study of interesting and new topics related to rubber and polymer

technology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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FN 304  New Venture and Entrepreneurship 3 (3-0-6)

Prerequisite: None

Study concept and nature of entrepreneurship. How to start a business
or new business development. The analysis and evaluation of business
opportunities. Feasibility study. The design criteria for planning. A business plan and
development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bloom’s Taxonomy: R = Remembering, U= Understanding, AP=Applying,

AN=Analysing, E=Evaluation, C=Creating
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History of natural rubber, chemical structure
and properties of natural rubber, field latex,
field latex preservative, concentrated latex
and dry rubber manufacturing process and

testing, natural rubber products.
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History of natural rubber, structure,
properties and composition of natural
rubber, latex preservation, concentrated
latex and dried rubber process, GAP and
GMP standards for natural rubber process,
rubber classification, standard Thai rubber,
situation of rubber demend in domestic
Trends of

rubber products in global market.

and international markets,
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Simple rubber products such as rubber coated
fabric products, eraser, rubber band, rubber
thread, golf ball, tennis ball, hot water bottle,

and footwear.
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10405 342 Rubber Products
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General rubber products such as rubber
coated fabric products, eraser, rubber
band, rubber thread and hot water bottle,
etc. sport rubber products such as golf
ball, ball

industrial rubber products such as

tennis and footwear, etc.
seal
and o- ring, rubber hose, rubber belt,
electrical wire and cable, etc. rubber to
metal bonding such as tank lining, rubber
roller and bearing pad, etc. also tire and

standards for rubber products.
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RP 231 Rubber Chemicals 10405 231  Rubber and Polymer
Chemicals
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Additives for rubbe such as
vulcanizationagents, accelerators,
activatorsand retarders, antidegradants, fillers,

processing aids and other rubber additives.
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Types and applications of rubber
chemicals; vulcanization agents,
accelerators, activators and retarders,
antidegradants, fillers, processing aids and
others. Polymer additives; fillers,
reinforcing fibers, coupling agents, impact

modifiers and plasticizers.
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Physics
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Chemical reaction of rubber, vulcanization
reaction, crosslink structure of vulcanized
rubber, rubber elasticity, viscoelastic

properties, and physical properties of rubber.

Chemical reaction of rubber modification,
rubber vulcanization reaction, crosslink
structure of vulcanized rubber,
viscoelastic properties, molecular
movement of rubber and physical

properties of rubber.
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RP 331 Physical Testing of Rubber and 10405 331  Physical PropertiesTesting of
Polymer Rubber and Polymer

dsAuneu - il ITsAUneu ;. Ll

Prerequisite :  None Prerequisite : None

nsneadevaURvesendladdanilud iy audn
I LaraNURVBIIIABUNIIUA NI
naaavanTRveseeTanlud 1wy Aunds Ay
FIUNTULIIPN AUATUNIUNITRAVIA NITATLLAS
7 AIUANUNIUNITENNTD ANUATUNIUNITUL
159 ANINAT waENISVIRERUANURYRINDAINDT LT
AMULTT AUAIUNIULTIAG AUATUNIULTS
NTUNA

NSNAABUANURUDIEIIADUNIIUA LYY
dnwaignisianludg mmwﬁm&uﬁ a5
nadauaNUANIsidndvncenalasnediues
WU ANNLTS AIUATUNIULTIAY AN
FIUNTUAITANVIA AUAIUNIUAITENNTD
N3LALFUNSINTTEA N1INTLALHT NITUILS
ANUAIUNIULE LYY AIIUAT AITUATUN LSS
NTTUNN UATAIIUATUNIULTIAAID

Testing of unvulcanized rubber properties such
as block rubber and compound rubber,esting

of  vulcanizedrubber  properties  such

ashardness, tensile strength,tear strength,

resilience, abrasion resistance, aging resistance,
and fatigue, Testing of polymer properties such
as hardness, tensile

strength,and impact

strength.

Testing of rubber compound properties
such as cure characteristic, mooney
viscosity, physical properties testing of
rubber and polymer such as hardness,
tensile strength, tear strength, abrasion
resistance, compression set, resilience,
aging, ozone resistance, fatisue, impact

strength, and bending test
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N
RP 341 Rubber Processing 10405 341 Rubber Processing
dsAuney - Ll deduneu . lidl
Prerequisite :  None Prerequisite : None

Usy ’mamammiumq LASOINANSIIUUUAD
aﬂﬂm i3 NENENLULTN NSNENENaUENTIAT]
msmugﬂmﬂmmsamm ATSAKUYNT NS
engngn wazmeatanisiaailud

History of rubber industry, two roll mill,
Internal mixer, mixing of rubber and additive,
rubber forming by compression molding,
calendering, extrusion, and rubber

vulcanization techniques.

Usy Um@@ﬂ?ﬁﬂiiﬂﬁﬂﬂ miamammqaaq
aﬂﬂaﬂ Lﬂ'iENNﬂJJEJNLL‘UUU@] NNTNANY AU
a15.Ad N159ALU1 A1SRAILUT ATIAWEY
819 N1stendnga wadanisiaailudg
walulagn1ssludagne malulagniswlssy
g1alui wagszuvarvAudnludaly
AAINNITUYN

History of rubber industry, two roll mill,
internal mixer, rubber compounding,
compression molding, injection molding,
calendering, extrusion, vulcanization
techniques, and recycling technologies,
new technology and automation system

in rubber industry
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1 gn 313 walulagwanasin 3 (2-3-5) | 10405 311 wAluladnanadn 3 (2-3-5)
RP 313 Plastic Technology 10405 311  Plastic Technology
FUsPuneu . AN 103 BanLAd 2 FudsAunau ;L
Prerequisite :  CH 103 Principle of Chemistry | Prerequisite : None

BlpvoINoATwaZNIITNIY NYANTIUNTT
Ivaveswediues insesilonnaeuandinis
Inavemediweiviasuival arsuSuusdaned-
wos walulagnisulssunediuesisdns q
U N33 N3tusUFen1sEnfsALSon
WBndngtu n13dn waznisdn Wudu waly
nsuUssUNatadnlvig wazszuuAIvAY
onludilugnanrnIsunanasin

Basic rheology of polymer, rheometer,

polymer  additives, polymer  processing

technology such as calendering, compression
extrusion, and blow

molding, injection

molding.

Types of polymer and application, basic
rheology of polymer, rheometer, polymer
additives, polymer processing technology
such as calendering, compression
molding, extrusion, injection and blow
molding, new technology and automation

system in plastic industry
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g 314 WOALLDIVINN 2 (2-0-4)
RP 314  Biopolymer

UIAUNBY 1 AN 253 LATIBUNSY 2
Prerequisite :  CH 253 Organic Chemistry 2
sRanedwesiinmildandlnsdounaznea-
LUBIEIINYNG AI0819IN0ALUBTTININT SN
Wy woAwesovaaulaniadinnAdutadu
psfUseneuiiugrunedlansendueaniluion wod
wanRnuadauarnean1lusuaniny Wudu nns
POUFAIENIITININ FDN1TATIFADUNSEDUAANY

nMIEUIaTaNMUATLAEIUDY

Classification of biopolymers derived from
petroleum-based andbio-based biopolymers,
examples of commercial biopolymers such as
starch-based polymers,
polyhydroxyalkanoates, polylactic acid and
polycaprolactone, degradation of bioplastics,
testing of biodegradability, laws or rules

related to environmental concern.

10405 212 WoALNDITININ 2 (2-0-4)
10405 212  Biopolymer

eduneu il
Prerequisite : None
silanedwestnmitldantinsduuuasned
LWOSSTIUYIR AI0819NDALNDTTVININLTY
wdivd Wy nedwesdesaagldvnaiining
fudaduesduszneuiiugiu nedleasend
woaA1luLen NoduanAnuoTALA Y
weamlusuaniny \Wudu n1sdesaalenia
AN ATNI1TNTIVFDUNITUDEFA1ENY
FININ LINTFIULALNITVBNITTUTRINAERN
TN

Classification of biopolymers derived from
petroleum-based and bio-based
biopolymers, examples of commercial
biopolymers such as starch-based
polymers, polyhydroxyalkanoates,
polylactic acid and polycaprolactone,
degradation of bioplastics, Testing of
biodegradability, standards and requests

for certification of bioplastics
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3 | enw 321 geduasIen 3 (3-0-6) | 10405 221  819FUATIZA 3 (3-0-6)
RP 321 Synthetic Rubber 10405 221  Synthetic Rubber
dsAuneu - il ITsAUneu ;. Ll
Prerequisite :  None Prerequisite : None

NSEUIUNITAUATIEN gaslaseasne audd
WagNIITIIUVB I8 FUATIERVTAANT 9 LU
gralelaniy eraealeons endwladuy w1994
on 81307108 en9lulesd eremaslsnSu 819
Wgealsnsuau uazensdalau Wusu

I3

gaslaseasianazifnisdunsie audd
wazn1TlTUTDIBNFNAT AT TR 9
wiu gnalelansu gnaeadens w1980
ladu grednmon 1909lnd enelulesd
g1anasliniy g1engealsn1suay s
Falau waredunsigiviiadu 9

Synthesis, structure formula, properties and

applications of syntheticrubbers such as
polyisoprene rubber, styrene butadiene
rubber, polybutadiene rubber, ethylene-

propylene diene rubber, butyl rubber, nitrile
rubber, chloroprene rubber,  fluorocarbon

rubberand silicone rubber.

Structure formula, synthesis, properties
and applications of synthetic rubbers such
as polyisoprene rubber, styrene butadiene
rubber, polybutadiene rubber, ethylene-
propylene diene rubber, butyl rubber,
nitrile  rubber,  chloroprene  rubber,
fluorocarbon rubber, silicone rubber and

others.
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o 322 weluladinens 3 (2-3-5)
RP 322 Latex technology

ndeAuney - LUl

Prerequisite :  None

Funvesinensan nsAudnwanImtiens nns
ANt ULAY N SAEDUANILERYSUBLNENS
astARdmTUTeNe thensdauasesd nseuaunis
nARNARS s Nte1LTY HARSueiINN15qa
Nﬁmﬁm%mﬂmﬂﬁﬂﬁwgsﬁu graloetin nens

History and origin of field latex, preservation
of natural rubber latex, production and
testing of concentrated latex, stability of
latex, chemicals for latex compound,
synthetic latex, process of rubber latex
products such as dipping products, extruded

products, latex foamsas well as rubber glues.

10405 321 ineluladihens 3 (2-3-5)
10405 321 Latex technology
deduneu . lidl

Prerequisite : None

flunvostinensan nsiudnwanindiens
nsRamnenty mrdnthensduaszd ns
nedeutIE1e a1siaddiniuiens
A5¥UIUN1SRAARARS a9 In81e 1oy
HARAUYI9INNITTL MaBndngiu nsnae
1 gneest naens wasimaluladlug o
dmsunnannanfeiaintnens

History and origin of field latex,
preservation of natural rubber latex,
production of concentrated latex and
synthetic latex, testing of latex, chemicals
for latex compound, , process of rubber
latex products such as dipping products,
extruded products, casting products,

latex foams as well as rubber glues, and
new technology for processing the rubber

latex products.
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s (nd)

gn 345 walulagniseanansens 3 (1-6-5)
RP 345 Rubber Compounding Technology
ATIAUNRUL : B 231 @siaddmsueng
Prerequisite :  RP 231 Rubber Chemicals

GIRIEN LLazm’mumaﬁuaﬂqmatemi'mqﬂizmﬁ%ﬁ
N1599NgM5819N1500ngAse 1 lAlaaudiniy
ABIN154U N1500ngas819lHEEANLTY AN
ATUNTULTIAG AUAIUNIUNTTANIA N1SAUTY
NHINADA NITATELAFT AUATUNIUNITANNTD
ATUATUNIUADAINUTOU ATINATUNIUAD
04N AUATUNIUNITAIAT B eFalang 819
Wag wazenaway \udu

Rubber formula and its definition, objective of
rubber formulations,rubber compounding
design to provide the require properties,
compounding design to obtain properties
such as hardness, tensile strength, tear
strength, compression set, resilience, abrasion
resistance, aging resistance, fatigue resistance,
liquid resistance, rubber metal bonding,

cellular rubber, and rubber blend.

10405 343 wAlulagnigean 3 (1-6-5)
anveng

10405 343  Rubber Compounding
Technology

AudePuneun ;10405 231 @1seidnsu

8LATNOALNDS
Prerequisite : 10405 231 Rubber and

Polymer Chemicals
T UseaeAveINITEaNgnTEId N1300NENT
g9l URRUABINTT 1Y AIULTI A
FIUNTULIIPN AUATUNIUNITRAYIA NISAY
SUMAINASA NTNTLAIT AIUAIUNIUANT
AN1T0 ANUATUNIUAIINUSBU AINUATUNIY
YDA ANUAUNIUNITAT B19Anlang Ly
819 hazenaNay Wuduy

Objective of rubber compounding,
compounding technology to achieve the
required properties such as hardness,
tensile strength, tear strength,
compression set, resilience, abrasion
resistance, aging resistance, solvent
resistance, fatigue resistance, rubber-
metal bonding, cellular rubber, and
rubber blend.
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NoALDS

RP 441 Management in Polymer Industry
dsAuney - Ll
Prerequisite :  None

N153AN15N1SHEMUBIAU YANNITATUANAMNIN
lugnainnssy waluladagainnisnaiaie iy
LAZLUINNUIMTTINVUALaY

Basic industrial production, quality control,
clean technology, basic concept of marketing,

small and medium enterprise.

10405 312 A159ANTT 3 (3-0-6)
PAFINNIIN
WodlNo3

10405 312  Management in Polymer
Industry

deduneu il

Prerequisite : None

miu‘%mimuqma’mmimL‘ﬁaaﬁu N1IPIUAL
ﬂﬁumwiuqmawmimwaﬁma% UINTTIU
gaamnIsulun1sAIvANAUAINNE AT 9
N1999NLUY AZINBHUNTZUIUNITHAR
Basic industrial management, quality
control, standard quality control for
rubber and polymer products, Production

design and planning
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RP 311 Fundamental of Polymeric 10405 211 Fundamental of
Materials Polymeric Materials
TR AN 253 LATIBUNSEY 2 TR : AN 250 LATBUNIY

Prerequisite : CH 253 Organic Chemistry 2
arudiugiudeatunediued audhiBanauas
audfnuialadanainveanedwes Ujisene
Awelstuannzvesedmelswtudiogiame
Awesuuunalnuuudy LATWUUTIFTIAE Y

Fundamental of polymeric  materials,

mechanical and viscoelastic properties of
polymer, and

polymerization processes

conditions, examples of step-growth and

addition polymers.

Prerequisite :  CH 250 Organic Chemistry
mmiﬁﬁgmﬁmﬁ’uwaﬁma% (Uszinn N3
Fondle lassadamaganialazdngiuinen)
n1syindalutana aud@nieminuieu n1s
azany weAnssuNMsha audRdng Y§asen
wodlualsigdu an1izvesnediuslsigduy
(;]l’JE]EJI’NWQaLN@%LLUUﬂﬁIﬂLLUU%ﬂ BASUU
sauaTidAny
Fundamental of polymeric materials
( types, polymer nomenclature, micro-
structure and morphology), determination
of molecular weight, thermal properties,
dissolution properties, rheology properties,
and mechanical properties of polymer,
polymerization processes and conditions,
examples of step- growth and addition

polymers.
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10405 241 MsWRILILINNTIY 2 (2-0-4)

Ftaduneou: T
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aving nsvvIumIWAILIRNITILaENNTIAMT Mafuyadheuinnssukazmalulad
NIUNAUDNANTUNAULUU haznIAFANY

(Us38e 2 Flas UFUR 0 $alas Anwidnenuies 4 9alus/dUnns)
10405 241 Innovation Development 2 (2-0-4)

Prerequisite : None

Definition and components of innovation, searching for intellectual property

and petty Patents, innovation development process and management, value-adding
products through innovation and technology, product prototypes and case studies.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

5787397 2: 10405 344 NSIWHULATSIULUUNINIAINTTUNUFIY

10405 344 miL%EJuLLa8éﬂuLLUUVﬂﬁmmiuﬁju§m 3 (2-3-5)

AdsAunou : 1l

wiaadlelunsdeuwuy Adenazdudnualiildlunisdeuwuy nadeusiiay
MdneT JUNTUSVIALR NMseuma1eeaiinnsmiin MsmruavwakareavduaUsEney
AR INNTIAN N19ITEULAZNITIATUINAINEINAR TTUIUDNBILEZIITIY N1TITEULUY
$9 9 MeTumiuAd N5eIuLUUIFINTSY wasnwnisldlusunsunenfinmedasluaundeu
WU

(Us38ne 2 las UFUR 3 dalas Anwidnenues 5 dalus/duni)

10405 344  Basic Engineering Drawing and Reading 3 (2-3-5)

Prerequisite : None

Drawing instruments, abbreviations and symbols, engineering lettering,
applied geometry, theory of orthographic projection and orthographic drawing, sectional
views drawing, auxiliary views drawing, pictorial drawing, freehand sketching, dimensioning,
interpreting engineering drawing, basic computer-aided design

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405 492 lassnunnamaluladssuaznodines 3 (0-6-0)

FrvsAuneu : laidl
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Namumsﬂu 1 a1AnsAne

(U358 0 F7las URUR 6 dalas Anwrdemuies 0 Faluy/dua)

10405 492 Rubber and Polymer Technology Project 3 (0-6-0)

Prerequisite : None

A research study or a project in the laboratory under supervision of an
academic advisor. Students are required to develop a research or project proposal prior to
undertaking the project, to submit a fully detailed paper describing their research or project
and give a presentation by the end of the semester.

(Lecture 0 hour, Practice 6 hours, Self Study 0 hour/week)
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El 497
Fndafuniou : muieulvvemdngasivalulad
EIULAZNOTIIOT LagHIUNITOUTUWSENAIUNT oY
roulUuftRmuaviadnuliidesndn 30 Falus

Co-operative Education

Prerequisite : as condition of rubber and
polymer technology program, students are
required to pass a minimum 30- hour
preparation session.
nsujRnuataatiounidaduninauluaniu
Uszneumsiiinsiidunuieitesfuaiuiong
Anwiegiluszeinan lidesnin 16 dUai
doiiles dnAnwvzdositun1seuTIIATELATNY
wiounouluujuRsuaniafinel dosdnvin
sreuNanIsUjiRnuaniafine wasiiaue
naeulunsdunuseninadndne 0191567
USnw nie 019158TmA wdniasedunts
U TR

The minimum practical work experience will
consist of 16 weeks in a workplace in which
the work is related to the major field of study
of the student; students are required to pass
a minimum 30- hour preparation session prior
to their placement in a selected workplace;
students are required to submit a report of
their work study placement education and
give a presentation in a seminar in the
presence of their classmates and academic

advisors at the end of the course.

Fpdaduden : mudoulvvesauiivuas
H1uN1T0UTIRENAUNSounauly
UftRnuaniadnulidesndn 30 Falug
Prerequisite : as condition of rubber and
polymer technology program, students
are required to pass a minimum 30- hour
preparation session.
nsuftRnuataatoundaduntnmnuluaniu
Usgnaun1sidnisaniiuauieadesdu
ainidnwegdusseznan litdesnin 16
FUavisiaiilos dnfnwazdosinunisousy
w3suAunsaunoulUUfURMuaniadny
AeedRrinseuNan1sU R uaniafin
wazitauonas ulunIsduuuITENINg
HnAnw 9191587U3nw vt 013156 dime
n¥snatadumsufoRnuud

The minimum practical work experience
will consist of 16 weeks in a workplace in
which the work is related to the major
field of study of the student; students are
required to pass a minimum 30- hour
preparation session prior to their
placement in a selected workplace;
students are required to submit a report
of their work study placement education
and give a presentation in a seminar in
the presence of their classmates and
academic advisors at the end of the

course.
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El 498 Independent Study El 498 Independent Study

Fr0sAuneu : laidl

Prerequisite : None
nMsiserdernuSerlassududnluanuivi
Rentesenaiimsiinousuiieladuaiianmiluns
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$NSSEuIdase denenuatuauysal uae
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A research study or a professional
development project in the student’ smajor
field of study under supervision of an
academic research

advisor;  training in

methodology or project consultation is
required to meet academic requirements;
students are required to develop a research
or project proposal prior to undertaking the
project, to submit a fully detailed paper
describing their research or project and give a
presentation by the end of the semester in

which the training is undertaken.

FrdsAuneu : Tl

Prerequisite : None
MIEnTeAnvImIeYIlATIATTNlY

an iy fiiedesenainistineusuiie
wsuasnnuslunsiifevisefnwivie
IassndvBnlanuasmnzanneglanig
fuguaveessiUInmnsiteusdass
UNAN YA LTIUlATINITWIOLATITINNT
Seuitasy denenuatuanysel wazdiaue
nasunely 1 nAnsAne

A research study or a professional
the

student’” smajor field of study under

development project in
supervision of an academic advisor; training
in research methodology or project
consultation is required to meet academic
requirements; students are required to
develop a research or project proposal
prior to undertaking the project, to submit
a fully detailed paper describing their
research or project and give a presentation
by the end of the semester in which the

training is undertaken.




P, 2 121
PLIAYY 5787391 (1) 519391 (lyal)
3 99499 AsANYITERNIUNIE 9 nefn | 18 499 NSANYINTD 6 MEin

Hnousuansuszine Hnaunse
Hnausuy
AUTEINA

El 499  Overseas Study, Training or El 499 Overseas Study, Training or
Internship Internship

Sersduneu : muiteulvvesuming ds
Prerequisite : Approval by the University that
the proposed overseas Study, Training or
Internship is related to the student's major
field of study.
N1SANWINIBRNIUNIORNDUTUAIUSEINA Ty
41913917 ReTes dnAnwideudsulasens
Anwn desrenuadvanysal wavdilauenay
Tnsyniduneuagluaufiurevreternissi
USAEI3U1n19ANYINTORNITUNTDENDUTY
AU TEINA

Jysduneu : mutouluvesumning de
Prerequisite : Approval by the University
that the proposed overseas Study, Training
or Internship is related to the student's
major field of study.
AIANYINITORNITUNTBRNDUTUFISUTENA
Tugudunfiieades dndnwdeadeoy
lasinsAnw desenuatuauysal wae
thiauanasu lnennduseuaglumizidiu
POUTINIETUI N IINTANY NI
Hnaurserneusuasusena

Overseas study, training or internship in an
area related to the student's major field of
study; students are required to develop a
study project proposal prior to undertaking
the training, remain under the supervision of
an academic advisor,and submit a full report
on completion of the training and give a
presentation by the end of the semester in
which the training is undertaken.

Overseas study, training or internship in an
area related to the student's major field
of study; students are required to
develop a study project proposal prior to
undertaking the training, remain under the
supervision of an academic advisor,and
submit a full report  on completion of
the training and give a presentation by
the end of the semester in which the

training is undertaken.
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(Ussene 3 s URTR 0 $alas Anwndenuies 6 dalus/dun)

FN 304  New Venture and Entrepreneurship 3 (3-0-6)

Prerequisite: None

Study concept and nature of entrepreneurship. How to start a business or
new business development. The analysis and evaluation of business opportunities.
Feasibility study. The design criteria for planning. A business plan and development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405 314  WIRNSSUNDALDS 3 (3-0-6)
FudsAunau ; bl
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(U358 3 WU UHUR 0 Falus Anwimenuied 6 9alus/dUnm)

10405 314 Polymer innovation

3 (3-0-6)
Prerequisite : None
Smart polymers, tires innovation, polymer innovation in engineering
applications, polymer innovation in medical applications, polymer innovation in agri-

food applications, novel polymer innovation, eco-friendly polymers, polymer waste
recycling and management.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
83877 3: 10405 332 FanAansiugIu

10405 332 Janenansiugu

9

3 (3-0-6)
Jyraruneu : Ll

lasasnenuguvesian audfvedian anuduiussenindasiasnaniaivauda

Y833d0 N1slNukaNIINITNISNERveTTaRUTEANT WU lave winin wedlues wavian
Fauszneu WWusu saudenisidenaninuesan

(Us38ne 3 F2las UFUR 0 Halas Anwdhemuies 6 dalus/a@Uenm)
Fundamental of Materials Science 3 (3-0-6)
Prerequisite g

10405 332

Fundamental structure of materials, materials properties, relationship
between microstructure and properties of material, application and processing of materials

such as metal, ceramics, polymer and composite, materials degradation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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5.5.3 WAYUITHEIYT AND5UNEIEITI kazentans1eIvIuIAunay 1 518390

5197991 (1AY)

s (nd)

YN 312 NISATIVANWULLANIZUBY 3 (2-3-5)

NoALDS

RP 312 Polymer Characterization
Jyladunow . e 311 TagwoRwediowunie
AIUANILAUTOUVIBNTE
Usemangns

Fundamental of Polymer
Material
wdnnsuarngquivesaiesdonisn dwiunis
MIIIMFNWULVOINDAWDS LaA N15NAdBY

Prerequisite :

Josdu (Msavane arumuiLLy Msvageuse
Warli) msheszsiseiaionsameddiodulas
W lnsns1il wwdesdaedesuunuinslowuud
alnTnsimes w3esdunsusaaalnsiimnes
A3esRrlesudsadunudnaoung 3o
woslunsdwednuouuilawesd wiesiinszi
audfTananain ndosganssaudidnnsou uas
WMATANITIATIZALNLY SINTINITASEUFIBEN
\on153msnzii LLaz‘imezﬁwamﬂ%gaﬁlﬁ

10405 313 N1991979 3 (2-3-5)
ANYULLANIZUD
WoRlLeS
10405 313 Polymer Characterization
ITsAUneu ;. Ll
Prerequisite : None

NANNITLAENG B VOUATBILBAIY d1UTU
ANSASIINNANWULVDINDALNDS LawA NS
NAFBULUDIHU (N158LANY AUNUILUY NS
nagoumeiUall) nsvnuninluana n1s
AATILYALATDWIALNDSTLaTULASUN NS
a A a a & a ¢
17 LASEITILARYTHUNLURNLT LY b UL D
aUnnsimes w3esdunlssaallalnsimas
a a a a a a
LATRIANLNBLSULT Yad LN UTILARDS LUNS
LAIBUNBSIUNTIIURSNLAUUN baLYDS LRSS
WAT1ERandALTINanadn NaeIanIAY
dlanmsou uazmalamsiasiziluie sauds
ANSLASYUAIDYINLNDNITILATILH WAy
AATIEIHAIINTRLATIL
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5197991 (1AY)

s (nd)

Principles and theory of instrument for
polymer characterization including preliminary
test ( solubility, density, flame test) , gel
permeation chromatography, nuclear
magnetic resonance spectrometer, Infrared
spectrometer, differential scanning
calorimetry,  thermogravimetric ~ analyzer,
dynamic mechanical thermal analysis, electron
microscopy, other new methods for
investigation of polymer, sample preparation

and data analysis

Principles and theory of instrument for
polymer characterization including
preliminary test (solubility, density, flame
test), determination of molecular weight,
gel permeation chromatography, nuclear
magnetic resonance spectrometer, Infrared
spectrometer, differential scanning
calorimetry, thermogravimetric analyzer,
dynamic mechanical thermal analysis,
electron microscopy, other new methods
for investigation of polymer, sample

preparation and data analysis




UAe. 2 126
5.5.4 WasusiaIv 2 5183
A9 5787391 (1) 519391 (lal)
ow 302 msthgsdnweiesdnsna 3(2-3-5) | 10405 345 msthgednw 3 (2-3-5)
Wodlues \3osdnsnaned
Wos
RP 342 Maintenance of Polymer Machinery | 10405 345 Maintenance of Polymer
Machinery
sAuneu ;. Ll Jdsdunen il
Prerequisite : ~ None Prerequisite : None

AnwiAafundnnsthsssnuiesesinsnaluny
welulagenawaznedwes qunsalluih wasadng
NOLNDS Lﬂ%"aﬂmmm AUNIUAIRIRY e uag
LUTE ANTILEULAEN1TTAM15190 5950 7
\ATBITnING nasnIuNITTaNTNTITNYILAS
USuusia

Study in principles of maintenance in rubber
and polymer technologymachinery, lighting,
electrical equipments, motor, control system,
power transmission belt, gears, and bearings,
Maintenance and

planning scheduling,

including repair and adjustment.

AnwiAeafundnnistigesnwueiesinsnalu
umaluladgnawaznediwes gunsallui
LAeEI NeLmed LATeImIUAL ANENIUEY
A& 1Aes wazuU3 MIMauRLLAZISTa
m519U1393nwLATesdngna nasnaunITeu
Ugasnwuwazuiuusa

Study in principles of maintenance in
rubber and polymer technologymachinery,
lishting, electrical equipments, motor,
control system, power transmission belt,
gears, and bearings, Maintenance planning
and scheduling, and

including  repair

adjustment.
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Bty 5187397 (1Hw) 5139 (lnd)
2 oW 442 ANLaznIsAnUIYaU 3 (3-0-6) | 10405 441 NMLALNITAN 3 (3-0-6)
Uszanu
RP 442 Adhesives and Adhesion 10405 441  Adhesives and Adhesion
dsAuneu - LUl vaRunew : Ll
Prerequisite :  None Prerequisite : None

ANNANAYDINTT RANANTEALANLTERINES
Wi fv99n17 duURLar SN BUEYIRIVDIETS
mqwﬁmiamﬂiza’mmim%uﬁuﬁaﬂ'aumiﬁm
Uszau nfildannanssssuand asfilalunisi
N1 ANTEARNY 9 LU Wed ki laesdinn nodeza3
lan wodleaines WodyInu e19eIINYIA enaly
lasd gnemanlsniu naledalaneiulans nn
Uszunnmasudielauninudou Wudu

Technical term of adhesives, principles of
adhesion, adhesive function, properties and
surface morphology of substrates, theories of
adhesion, surface preparation for adhesion,
natural adhesive

adhesives, component,

polyvinyl
acetate, polyacrylate, polyester, polyurethane,

Example of adhesives such as
natural rubber, nitrile rubber, choloroprene
rubber, adhesives for metal bonding, and hot

melt adhesives.

ANTLNATATDINTT MANNISEANIETERINIES
wihilvein1 audRuardnuazesiivedans
wqwﬁmiamﬂszmumim%M‘ﬁuﬁadaumi
Aauszanu nnfildananssssuend ansiildlu
N15%11117 Avlianng 9 1wy wedliflassd
e WoderAsian wodleanes wedysinu
8195551018 velulngd srepaelsniu nld
Solaneiulany nusznnmasuiielauaiy
Sou \Judu

Technical term of adhesives, principles of
adhesion, adhesive function, properties
and surface morphology of substrates,
theories of adhesion, surface preparation
for adhesion, natural adhesives, adhesive
component, Example of adhesives such as
polyvinyl acetate, polyacrylate, polyester,
polyurethane, natural rubber, nitrile
rubber, choloroprene rubber, adhesives for

metal bonding, and hot melt adhesives.
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5.5.5 Wasumodulesedn 1 seivn
PLIAYY 5787391 (1) 519391 (lal)

g 411 nodluesHauLasivasiy 3 (3-0-6) | 10405 411  WoRlNBIHNANLAY 3 (3-0-6)

wanaandanaleaues wieslunanafn
danaloues

RP 411 Polymer Blendsand Thermoplastic 10405 411  Polymer Blends and
Elastomers Thermoplastic Elastomers

dsAuneu - Ll ITsAUneu ;. Ll

Prerequisite : ~ None Prerequisite : None

AnAulakasduguIne vesnediuesnay
Yadeiifnareaudfvoimeduesnauasuszay
TunsgulaunswssunefuesHaN Flag1anaznis
Tduvemmedimesuaudonuiasuseinnuaunes
lunana@ndanalawwed 1wy vaenlAnediuasves
dla3uvdenlanediwosvinvnatoudeniidngn
wagineslunataindandalaiuesannnisiuaun
nanamnnnudanalaues

TrgUsrainroan1snssunadiuesua vile
vpanealesHal Weslulafindvasn1sianiu
16 auURvoanediuesual a15vieUsyany
AMUNUIEVBUNBS LUNAdRNDanalalLeS
Usginnaeuneslunataindanalaues 1
vdanlanediuasvesalniu vdenlaned-
wesvdanatsudenfifingn wazinesly
naERndanalauesaINNISUAUANAIERNAU
814

Miscibility and morphology of polymer
blends, factors affecting blendproperties,
compatibilizer, examples and applications of
polymer blends. Definision and classification
of thermoplastic elastomers such as styrenic
block copolymers, crystalline multi-block
copolymers, and hard polymer/elastomer

combinations.

Objective and types of polymer blends,
thermodynamic miscibility, properties of
polymer blends, compatibilizers.
Definision, classification and application of
thermoplastic elastomers such as styrenic
block copolymers, crystalline multi-block
copolymers, and hard polymer/elastomer

combinations.
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5.5.6 WASUTNEIY hazA185u1g5189397 1 5187391

g 413 WedluesltaUszneu 3 (3-0-6)
RP 413  Polymer Composites

sAuneu ;. Ll

Prerequisite :  None
Henuuazvinvosnediuesiteusznou wllaues
sndnduaziduly medanistusunediuedids
UsENaU NSIALNIEIEINSESERULIINULLRASNG
n1sUsrendldnunediuesigelsenay e1euily
AoulNARNALATTIATULTY WU lwaglad A1Sua
wiluny ulwaad Wusu Janssudausossns
AoulnEn
Definition  and  classificationof ~ polymer
composites, types of matrices and reinforcing
agents, fabrication

polymer  composites

techniques, interfacial adhesion between
reinforcing agents and matrices, applicationsof
polymer composites, rubber nanocomposite
mixed with reinforcing filler such as cellulose,
carbon nanotube, nano clay, etc. also reverse

engineering of rubber composite.

10405 412 wedllesi@alsgnou 3 (3-0-6)
10405 412 Polymer Composites
JdeAuney ;. LUl

Prerequisite : None
Jorulagyinuoanediuasideusesnau ila
vonuninduazidule madanistusuned-
WB5LTIUTENBU NNSEALNNETENINIEATS
AL SUWRING n1sUsvendldanunediues
LF9UsENOU 919U LUADNINEANANANTLETULSS

AAINTIUTBUTDUY1ABULINER

Definition and classificationof polymer

types
reinforcing agents, polymer composites

composites, of matrices and
fabrication techniques, interfacial adhesion
between reinforcing agents and matrices,
applicationsof polymer composites, rubber
nanocomposite mixed with reinforcing
filler - also reverse engineering of rubber

composite.
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LNENTHUU 4
AND5UNESIEIT IUNUINITIRNWINILY U W.A. 2564

1. nguAnuIAudinuLasInusITY

SHEIYT  XOOKXXXX depalanadelndludinuszaniu 3 (3-0-6)
AuUeAunay ; laidl
Modern World in Daily Life

Prerequisite : None

AMwneg) nsiasundasiiddnlulanafelvsidamasonsliinvesuyudludu
A199) ﬁgqmuﬂwgﬁa Feny Tausssu nsiles wazduduy 9 n1sld¥ineg1egiviniiunis
Wasuwlamadamnhlugnsuiuiilulanasielys]

(n1¥199nw)  exploration of major change in the modern societies around the
world that affect the way people live economic,social,cultural and political; review of how
people respond, resist or adjust to keep face with those social changes in order to live
their life

9 Y

SRV OXOOOXKXXX  faeenguasdnudgede 3 (3-0-6)
AyrUsaunau : 1l
Elderly and Ageing Society
Prerequisite : None

(% L3

(nmwlne) anudidosiuieniuigeoguardenndaele anumsaifaseny ns
fudunlovisuaznsinniaitesdgieny unAauaznguiiieadiuggeeny msasuudasiied
o1feuaznsieivvesigieny wasmswaunaun mTinlunguigeen

(M¥199nge)  Introduction with the elderly and ageing society; elderly situation;
policy implementation and management of the elderly; concept and theories of ageing;

elderly migration, and improving the quality of life among elderly.
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AU XOOKKXXX  LAsegRanalissuazmswaunigeiu (@slalduiulse 3 (3-0-6)
AudaLEUBMUTAZNTTUNITNAUNTD)
AyrUsAunau : 1udl
Sufficiency Economy and Sustainable Development

Prerequisite : None

(i) anuvang Anandun Aadnvy Jeululazdssidudfnveuuin
wsngianaifis savinnudtussenihaunAnasgianeifiosiidemadonsiamuniidsdu Toe
wWunsdlfnwdegsvesing

(ﬂ’]‘t}’]é’ﬂﬂqw) Meaning, background, characteristics, conditions, and important
issues of the sufficiency economy concept. Including the relationship between the
sufficiency economy concepts that affect sustainable development By focusing on the

case study of Thai examples

FEIY OXOO0OXX andeudne (Ealildusuusennudaiauauug 3 (3-0-6)
ARZNTIUNITNAUNTDI)
dsAunau : 1l
ASEAN Studies

Prerequisite : None

(M lne) ANWIUsEIRAIENTNIINAILINTVRIONTEY NUNNITHUFINVDID LTY
NTBUAMNTINLOATUAN 9 VDIANITND T ANTINTBTENI O NTLULALALATAN NYUAS
= I = < [l ) a [y a %
DNYEU i‘]q;mLLazqﬂaiimmmiLﬂuﬂizmﬂmmL%u UTELAUTINENELNEINUDITIU VoYa

Weswueaiu 10 Ussimeaundnadeu

(A1¥199N9Y) The History and evolution of ASEAN; Scope of co-operations
among ASEAN’ s member states; ASEAN and external partners; ASEAN Charter; ASEAN and
its problems and obstacles towards ASEAN Community; Contemporary issues about ASEAN;

the basic information relevant to 10 ASEAN’s member states.
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[

FHAIVT O0000XX  aywd deau walulad wazdinday 3 (3-0-6)
AyrUsAunau : 1l
Man, society, technology and Environment

Prerequisite : None

(mwilve)  Anwianiudunivesuywd A2 uduiusI9uYYd LassITUYIA
FIWUUINT5VDY FeAu L‘Vlﬂi‘lﬂag LLaBNaﬂigﬂ/}Uﬁi@ﬁﬂF"I%JLL@%?QLL’J@%@@J U3589n3 ﬂ’]iLU’gEJ‘ULL‘UaQ
yasdenulan armides wazransenulunisiwunfidesssurAuazssuuinauagn1swaul
agdduiiodnvminenssssumiuardsnndon

(Mw199ngw)  Study of the origin of human beings, human relation with natural
being, social evolution, technology and its impacts on society and environment,
population, global change and risk society, the impact of development towards
environment and ecological system, sustainable development for preservation of natural

resources and environment

WY OO0OXX  walliasddvia (Falilduuusennudatauauug 3 (3-0-6)
ARIZNTTUNITNAUNT)
AvrUsAunau ; 1aidl
_ §elaifiFedvnredange -

Prerequisite : None

(nwlne) audAny wuaAnuarkuUfoRReafunnunadesddva Taun ng
Aoan35R39fa (Digital Communication) N13371UAIVA (Digital Literacy) ﬂ?i%’aﬁuw/ﬁﬁﬁf\]&i’m
40A3%a ( Digital Commerce) n15:d139d0R39a ( Digital Access) n15l4dveg1flunsem (
Digital Etiquette) nnuneRavia ( Digital Law) @ngn19adianarainusukiayey (Digital Right &
Responsibilities) AuUaonfan19@diia ( Digital Security) LLazmﬂsi’f?iaa%ﬁaasmﬁajsum’wmq
mensla (Digital Health) luaudadnlanansenuveanaluladadvaiifidedny wasldiioads
mMswasuwdamnsdanaludaun

(nMM1w199ng¥)  Importance, concepts, and practices related to digital citizenship:
Digital Communication, Digital Literacy, Trading / Business through Digital Commerce, Digital
Access, Use of Media Digital Etiquette, Digital Law, Digital Rights & Responsibilities, Digital
Security, and the use of digital media in a healthy way. Digital Health to understand the

impact of digital technology on society. And use it to create positive social change.
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FHEIY OOOOOXXX AuRananefdiia (Selilauiuussmudaiauauue 3 (3-0-6)
ARIZNTIUNISNAUNTD)
AvrUsAunau ; laidl
_ §elaifiFedvnrednge -

Prerequisite : None

(nwlne) ALYy wnAnLazuIURTRAETUTnYE AR ANaRITa Teun
Wnwelun1s§nuiSndnualfifvesnuies (Digital Citizen Identity) Wnwen15An3iAT199%Ad
s euiid (Critical Thinking) vinwglunmsinwideuadiud (Privacy Management) vinweluy
n3dnassnamten (Screen Time Management) vinwglunsuimsinnsteyaiifldauiing
Aslunlanesulay (Disital Footprints) nwrlunisuilefunisndunndeunlanlaives
(Cyberbullying Management) vinwzn1slginaluladog sdasesssu (Digital Empathy) wag
aN30AATIE YsunTinue af1eassddoyanazdeseiaiesdendvaviemaluladiiio
uAtgymusonImIeeenLngIAL

(n1¥199Nq) Importance, concepts and practices regarding digital intelligence
skills ( Digital Citizen Identity) (Critical Thinking) (Privacy Management) (Screen Time
Management) (Digital Footprints) (Cyberbullying Management) (Digital Empathy) and can
analyze Integrate skills Create information and media using digital tools or technology to

solve problems or find solutions to society

2. nguanuIauamAanuluaysduazns1diin

a

WAV O00XXX I IMeUngANTIuNYEe 3 (3-0-6)
AyrUsAuneu : 1udl
Psychology and Human Behavior

Prerequisite : None

(nwlne) ANYIRUIAANIIPIUNGANTIN NUFIWTITNGIVDINGANTIY WAIUINIS
UYWE NITUIUNITNNETR YARNNIN NOFNTTUFVAIN UaengANITTuNEaY
(mmé’qﬂqw) Perspectives in behavior; biological foundations of behavior; human

development; mental processes; personality; health behavior; social behavior
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SRAIYT XOXXXXXXX  Iaaneinisusuiidmsudinasielud 3 (3-0-6)
AyrUsAunau : 1l
Adjustment Psychology for Modern Life
Prerequisite : None

(i) Anwkwifn dluvial ndnn1susuin wasUssendlduluiminisusuda
sotinasiolmi nsiuinmualumuesiviinadelnd Adeuuaznsusuasurdon unumms
IWAEAINW STULAZN1TY119U AILATEA A1LIANATIE AUTNTS ALSh Anuduiiusinada
AU ﬂ’nmmULLasmiquﬁa

(MMw199ngE)  Studying overview of major perspectives; concepts; and principal
in adjustment. Apply concepts in modern life, i.e. self-esteem and modern life; value and
value change; gender roles; work; stress; anxiety; anger; love; intimate relationship;

loneliness; death and loss

WA X000OOXX  Amdneienisandudialudsauadelna 3 (3-0-6)
AvrUsAunau ; 1aidl
Psychology for Living in Modern Society
Prerequisite : None

(nwlne) Anwunfn wlwiml ndnmsdeinetadelniwasnisussenaldlunig
fuduTinludeenadiole ey maiFeud ensusl usegdla yadnam anueSenuas
AUANIN

(mw’lﬁaﬂqw) Studying overview of major perspectives, concepts, principal in
modern psychology and apply concepts to living in modern society i.e. self development;

learning; emotion; motivation; personality; stress and mental health

IREIPT XXXXXXXX mmq*’zjLLazﬂ'mué"lL%aﬂun'ﬁﬁ'Nﬁu 3 (3-0-6)
AyrUsAuneau : 1uddl
Happiness and success at work

Prerequisite : None

(M) nsUszgndldmansyedninenitenisvhaueesiisuguuas Uszay
A se AnwnuureinseusnAawazaUidowiieud e n1suimisa uyweduiusly
mMsviau nsdeasuaznsuandeenegamIngan msvhnuduiinuaznsuitymaiy
Tauds Amgiihuaznsandula nsuSuaunadinuasnisvina



upe. 2 135

(n1w199ngy)  Applying science of Psychology to work happily and successfully.
Study Mindset and characteristics of success, Time management, Human relations at work,
Communication and Assertiveness, Team work and resolving conflict, Leadership and

decision making, work life balance.

WAV XOOOXXX  mswawyadnawanadugussnaumsnigedy 3 (3-0-6)
AyrUsAunau : 1udl
Lasting Entrepreneurial Personality Development

Prerequisite : None

(nwlneg)  msUszendldemansnidaiverlunsesuadieyadnaimiieninudu
Usgnaunsndedu wWuAnwiiugiuinla o1sual uasnginssuvesusazyana Anwiiseus
Aana mAudugUsEnouns nsdarhusumsesuasiyadnamdnisiduluseneunisi

e-.C0 e3¢

&
J8U

(]

(mw1dangw)  Applying science of Psychology to develop lasting entrepreneurship
personality. Study focuses on the mental, emotional, and behavioral elements of
individual. Study about entrepreneurial personalities. Planning of enhancing personalities

to be a lasting entrepreneur.

3. NFNAMNTAUAWILALNITTRENS
g1 lng

a1 000X mwlveienisiiaue 3 (2-2-5)
yrUsAunau : hidl
Thai Language for Presentation
Prerequisite : None
(wilne)  Antnwznisldarvilneiiientsynauslusvuuusiie q ldegnadl
UsyAvsnmsminzauiuanunsaluazdens q egeaieassa
(Mwdangqy)  Practice using Thai language skills for various presentations, able to

present them through various media appropriately and creatively.
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SHEIU1 XOOOXXXX AsignulngiNanisieans 3 (2-2-5)
AyrUeAunay ; laid
- gelyifivevnnnwndeng -

Prerequisite : None

(mwilne)  Anvinwenisile ya 81w Weu nistdarwineiiienisdeansedis
as9assd msvszendlinwingluiinUszanuinudeadelndegsdiBn s
(nMwdinge) - dekifidnasureniwdengy -

SHEIYT  XOOKXXXX AE NN N ULRB LTINS 3 (2-2-5)
Ayrvepunay ; laid
- gelyifiyadvnn1wndengy -

Prerequisite : None

(nwlne) Anwintwrlnefieldluuwdouidaivinasid1dgly
syiugaufin wWumadeufignios imngaudaiau idludosnisldd dfudmi inTesmung
155AReu MsiSeuEsadselen seiuntwn msnlasades madeudent A unagy
mMadounenuddnms  nmadeumanmdinng uwasnsdeuisadenlulasainssig
Ugyuniiney

(nMwdinge) - dekifiAnesureniendenge -

181N 1R9U TSN A

WA O0OOOXX  Tinwznwdngudmduanassei 21 3 (2-2-5)
AyrUsAuneu : 1udl
English skill for 21st century

Prerequisite : None

(nwlne) ﬂwné’aﬂqmﬁamsﬁamﬂuizﬁuqﬁu NNYELA1WIDIN QudINTUNIS
AuTinusesruluanissedl 21 wWuddnit Taensal nasil N13YA 1581 Uag N5y
ImaﬁLﬁamﬁﬁugmmwmmmé’qﬂqwﬁw%’umﬁﬁ'}Lﬁu%imﬂizﬁﬁﬂuﬁmﬁwﬁ 21

(nw199ngy)  English for communicative purposes on higher level; English skill
for 21st Century in everyday life focusing on vocabulary, grammar, listening, speaking,

reading and writing; based on English for 21st Century content.
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AP OXXOXXXXXX Awaengeludinuszandu 3 (2-2-5)
AyrUsAunau : laidl
English for everyday

Prerequisite : None

(nwlve)  awsanguitenisdeansludiauszaniu wiudadni laennsal inwenns
e M13NA N1FBUKAENITTE
(n1w199ng®)  English for communicative purposes in everyday life; focusing on

vocabulary, grammar, listening, speaking, reading and writng skills.

AT XXXXXXXX  @UnNUIn1eenge 3 (2-2-5)
AyrvsAunau : nwsInguludinuszdniu
vi3e Tinuern1w1dangudvsuamTsUd 21
English Conversation
Prerequisite : English for everyday
Or English skill for 21st century
(nwlne) ﬂ’mmmma’lmiﬂuﬂ’lmmTtsﬂ5@ﬂqHLLazﬁaa’]ﬂu?ﬁmﬂizﬁ?ﬁu G
AseUAANEINTISIngulunsviu uagiinnseenidesiignies

(n1w199ngY)  Developing English verbal communication skill for daily life, in a

workplace and practice English pronunciation.

SHAITT XXXXXXXX  AMID9NGELBIIYING 3 (2-2-5)
Ayrdsdunau : nMwdanguluiinuszdniu
V3o Tinuen1w1dangudvsuamTsud 21
English for Academic Purposes
Prerequisite : English for everyday
Or English skill for 21st century

(mwilve)  Wamvinweaiwdanguatudmdnd lensal 1158w nsils nsnaunae
MsWeu TuusungRvIng
(Mw199ngy) Developing English skills in academic context, focusing on vocabulary,

grammar, reading, listening, speaking and writing skills.
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SHEIT1  XOOXXXXX  AME109ngeL3ingddnsuazudInnssy 3 (3-0-6)
yrUsAunau : nwsIngulutinuszdniu
vi3e Finurn1w18annudnsuamTTui 21
_ §elaifiFedmntwsenge -
Prerequisite : English for everyday
Or English skill for 21st century

(nwlne) mdnianzau lassairmishieinsal luusunvedineeaniuaz
uinnssu Tneldvinuzduiudsunisila wa s1unazidou Uszneufunsldinaluladfvanzay
WedaaiunisBouiluamssui 21

(n1w199n9Y)  Specific vocabulary and grammatical structures in the context of

science and innovation, using intrigated skills, and 21°" century skills

4. nguauIiunAnauIn nsldvgnatazmalulag

aa o

TREIYT XOOXXXXX 5T INTudIANRING 3 (2-2-5)
FurUsAunay ; laidl
Living in Digital Society

Prerequisite : None

(nwilve)  AnwnAeatuswiAaiiertuanudilaaznisldfda avsuazaiy
Suraveu nsldinludiruddvia anudfgyvesteyaasaumea msidntauvastoya n1sHmUT
vinwglunmsduAuwazaBateya nislduazdnnisasaumaliegragnieuasiiussdniam uay
TAsanu asevinluasseussuuasmanssnuiiineyarauardsay saanguinefiiedos

(M9199nqy)  study about digital literacy concept, rights and responsibilities, the
life patterns in digital society, importance of ICT data, access to sources, development of
searching and referencing skills, and appropriate use of ICT. Study the computer crime act
and follow with discretion and ethics
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SR OXOOOKXXX  MsAuInegsnakasmsasudmsudussneunisen 3 (2-2-5)
Tnaa
AyrUsAunau : 1udl
Business and Investment Calculations for Modern
Entrepreneurs

Prerequisite : None

(mwilne)  anudidosdiudmiuduszneunisgalval msdumadannonides s
AMuInn® yarweaiuuaziunn MIdnadude MIlATRIRfuYL NARDULNLLAZAIN
FgaaInnsaau Andensia waanaluladasaumnanisgiianagnisasmu nslelusunsu
dusagutislunsdiuin nsdfnwiuagnisuszyndld widgmnisgsiauagnisasmuves
HUsENaUNNT

(mmé’mqw) Basic knowledge for modern entrepreneurs; interest rate calculation;
tax calculation; value of money and annuity; loan calculation, break-even point analysis;
return and investment risk; depreciation; information technology for business and
investment resources; using Package Software helps to calculate. Case studies and

application of business solutions and entrepreneurial investment

SHEIYT  XOOKXXXX UIUIFITZNYINUDINITHAZEN 3 (3-0-6)
Au1Uepunay ; ladl
- gelyifiyadvnn1wndengy -

Prerequisite : None

(nwlne) ANAIAYVDIDINIT TAIUSTIUNITUSIAARINIT N1sTTwmaluladiy
psluTInUszdniu mslduszlesiann oamisusnniieann1suilaa NSAUINITAIUINT
et vnIvWIALAN MInane s TadaRnduazdw waneieu tndvlnvusnsiuazenmsileddu
anuhluife e Sunsieainnslder mnufiRsafuean Aalilng dvdvesiuilnauas
N3ANATOIRUSINANID M THAL Y

(A1w199nq®) Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional service;
small food enterprise and marketing; logistics and supply chain; nutraceuticals; general
knowledge of medicine dosage and its danger and drug; consumers' rights and protection

on nutrition and medicine.
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C% %

SHEIYT  XOOKXXXX WinwehdvaludndsTun 21 3 (3-0-6)

FyrUspunau ; laid

A a [ %

- gelaifiyadvnnrwndeng -
Prerequisite : None

Y

GRITAE) LNANNBSUNTISHUSANER INWEAINAdINSUAIBIL B NUSEENT AN

Y 9

dninanluivhau ledeaiifouasiedesflofiviuaiodmiusshesulayl meluladadieln
Tasu vuoud anusaaiiou wazdyyiuseivg (A) luamsseil 21 mnuvasndenislaues
wazmsdesiudeya msdviviuadansdseslunisdeasriulndeaiiie

(n1w1dangw) Latest online learning platforms. Digital skills for office productivity
tools in workplace. Social media and modern tools for online business. Modern
technologies including drones, robots, virtual reality, and Artificial Intelligence (Al) in the
21st century. Cybersecurity and data protection. Socialized digital literacy in social media

communication.

FHEIY  XOOOOXXX  AnuaaaiinuIngrrmansdmsulanasislv 3 (3-0-6)
ueduniau : 1l
- gelsifiyavnniwndengy -

Prerequisite : None

(nwlne) N199913ENFAUNATUSI U A UIEFan swazinalulad 35013
MNINYIMAATHALANAANENT ANSAINLAZURINRTDINEIAanTuazinalulad n1stAmaNeg
yaadfifieasuisuazuusnadoya waznsusegndldvinuenisliivguaidaiiagizinig
enmansuazadinenansiulssiiumnnisaianfglulandagdu

(n1w199nqw)  Critique quantitative scientific and technological information,
Scientific and Mathematical methods, Potential and limitations of science and technology,
Statistical reasoning to describe and interpret data presented in daily life, and Applying
critical mathematical and scientific reasoning skills through the issues drawn from the real

world and current events.
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SHEIYT  XOOKXXXX Inendanisaunaludnlssui 21 3 (3-0-6)
AyrUeAunay ; laid
Science in daily life for 21° century skill

Prerequisite : None

(nwlne) WarinueansTui 21 WU MsLansnuAnadsassrLagLiangsy
nsAnegsiiansuyIas M3doans uagnsiausInAugdY 1udiy wazUsegndld vinee
Ans3uil 21 TuTinUsedriu Reafvineimansveswediues dme uazvesseus Inenmans
il fausinazialulafiflogunm ndanuuaznisinuns wialuladlannssy nandusiuiuagies

a s

AN

(Mw1danew) Development of 21°" Century skills, for instance creativity, critical
thinking, communication and collaboration. Applying the 21°" Century skills in daily life, for
example, polymer and textile products in daily life, chemical products and health
technology, energy and agricultural products, metallurgy technology, and ceramic-glass

products.

5. nguAMuiAunsdugusznauns

FHAITT  XO000XX  iAsegAansiineadInusediunazn1susenaunis 3 (3-0-6)
dsAunau : 1l
Economics in Daily Life and Operations

Prerequisite : None

(wilne)  msAEnwifgtumImIng AnudfgueLATygmansiietinuszdaiu
waznsUsEneunsTiigdesiuasugAnludinusednfu Pannmamaasegia aneldudle
Fuile Jadunisudn unummnasugiaveiniadsiiinansenudedinysed fu iasusian
Aerdesiunisdunisnds uarn1snaunun1ansduiienisusenouns weliin3sansenis
dnlanaranusususlidnfunisiudsuulasmesnsasesaludinused fulduazanungn
Wl duwndalunisusznevgsiaduihlvgnsiliudwesfanistueuan 14

(M9199nqW)  This course aims to study the meaning and important of Daily Life
and Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning for
operation are also included. This course will help to understand and adapt the daily life
behaviors follow to the economy changes as well as able to apply knowledge for operating

their own businesses in the future.
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SR OXOOOOXKXX HUIZNaun1ITuInNTIuNIeNISiNYng 3 (3-0-6)
deAunau : 1l
- gelaifiyadvnnrwndeng -

Prerequisite : None

(nwlne) wAn 83dAL3 wazvinuznsduguszneunislmiiiesznaugiia
WINNTIUNBAT N1TUIMTIANITUTANTTY NvEnegsiaudanssy msdanisninddunadyan
uwnaaudmivguszneunsuinngsy fusenounisgsnailedeny UsEneunIsueseeAng
wuudiasmsdifiugseuinngsy uaziegsgshafituindeuseuiansy

(n1w199ngw) Agripreneurial concepts, knowledges and skills for agtech startups,
innovation management, innovative regulation, intellectual property management, startup
fundraising, social entrepreneurship, corporate entrepreneurship, business models and

example for startup and innovation-driven entreprise.

WA XOOOOXX  msiludusznaums 3 (3-0-6)
dsAunau : 1l
- gelifigevniendeng -

Prerequisite : None

(nwlne)  AnwianuvuiskazuiAnvein1sdudusznounts Audnyaswasusy
Guanalalunisdu guszneuns mié’f@Lﬁaﬂﬁqsﬁfﬂ'ﬁ'mmzauﬁuﬁﬂizﬂaummazﬂﬁiéﬂy’«,ﬂmma
FIUDIANYININTINYDINT LWLUUHUTIND

(A1w199NQ ) Study the meaning, concept and mindset of entrepreneurship,
including entrepreneurial characteristics and inspiration. Screening the right business for
the entrepreneur and goals setting, including studying of the overview of writing a business

plan.
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SHEIYT  XOOKXXXX ANSAAINUUAUIN LY 3 (3-0-6)
AyrUeAunay ; laid
- gelsifiyevniwndenge -

Prerequisite : None

(nwlve)  Anwwdnnisfiugiunisiinisnaialasldauivinyg arufiavdiees
nsmanaRITa ndnnsuazsaegslunsnainlnenieddionisinainlneiiiont (Content
Marketing), Vules, edsrusaulat], nsvhaaiadiediud, nsvhnsnainanusyaunisaives
AuslnauazUayey1Usedug (Experience Marketing & Al), weNALAT UL NNZYOINERS T (Super
App), Suleddonatsnisinse de-u1e, AinSnanisaiuAnuag Ussurduiusesulal

(Mw1dange)  Learn the basics of marketing using smartphones. The advancement
and trend of digital. Marketing principles and examples of marketing by content marketing
, website, social media, e-mail marketing, consumer experience marketing and artificial
intelligence (Experience Marketing & Al), super application, web site, E-marketplace,
influencer and Online PR.
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Doctor of Polymer Engineering University of Akron, U.S.A. 2543
Philosophy
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3. @1UIBNAANUTIUIYNLAY
1) waluladewaznodiues
2) wodluasmoulndn
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5. Uszaun1salingadasnunisusnisaulsenaniglutaznteusndseme (5 Udounas)

6. WA (5 Udaunas)

Y

AU Saunsuy wag udad Sunsll. (2561). :1891UMTITITes MsaanduliicUsyasdluTan

Y

HANTENINAULALUIYNABUNIUAMIEAITAATUNAY Lauase d1inIdeuavdeasy
WNIMINYAT UM INedeusila. 54.
% ¢

FAtUY Saunsva uay filarsa nsUsedns. (2560) Anuduiivvesianugndosaaiglde
AMANAY LFUBAD WA UANYIFINTTULALRRENUNTIUNYAT. 15.

BND

o/

7. NAUIFLNANUWLNLWS LUNTEI5IVINTTLAVUIUNBR (5 UFounas)

8. nasideiinnaimeunslunsasivnsseauni (5 Ydounda)

olups $wiamd, FAvuY Saunsun uar afn3u Suniied. (2561). MaauTIduINTNENs
sysuTARaueSladiTausRannau. 275875 e Imans U InesEYeuLAY, 46(2):
201-211

Fusdnd fndt way FATUI Faumawa. (2561). ManadeuNsEBIMANLTeUYBsIELTARTIViiaIN
Jaqudeldnisnisinwaslaedyuduudiludiuszaiu. 1159757980075
an1Unenssu/bades, 15(1): 1-11.

Rattanplome, T., Pechurai, W., Pornprasit, P. & Chantaramee, N. (2019), Surface
Modification of Perlite by Using Silane for the Enhancement of Heat Aging
Resistance of Natural Rubber Vulcanisate. RMUTP Research journal: Science and
Technology,13(2): 128-141.

$Au Saumsny uay Wlaassn naUszans. (2562). Yaguaunmanuuandounlngldtiens
sysuvAdudnUssanu. 15a15 e Imans umIngiasveuny, 47(4). 719-728

[

9.  wanuideiAnuiweunsluiivszysivnisssiumdnazununai (5 Ydaunas)

Rattanplome, T. & Chantaramee, N. (2020). The reduction of unpleasant odor in clay-
compound latex composite by using odor adsorbent filler, The 12th International
Conference on Science, Technology and Innovation for Sustainable Well- Being

(STISWB 2020 online conference, July 24.

10. HAIUDUS LYY A5 UNAIY NSUNS 182 (5 Udaunas)
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6. N8Iy (5 Udounas)

a3yay yade. (2564). NouideiTes nsldatnisuduanssuiulugaiusesiainens
SITUYIA. LAUBAD AMEIAINTTULALENAIMNTTUNEAT UNINeaeula. 30.

a3y yade wazesaed 1Buusud. (2563). TenUideiFes WAn S sosiieguaman
1he1955517715. Lauasle ALYIMNIIILAYgRANMNTTIAYAT WTinendouslld. 26,

3y yade. (2562). NBUNANTITBE0S MIWAHARAusie LN 95 TINTALAE LY
Srafoirduuansiufu. lauese dinifouarduaduinnismaineas ininerdous
9. 41

3qya yade wavegmuAd Bowsud. (2562). MeauAdeiFes WisuiisuauTivearlosinens
sssurAidlelivhAivenAiosHauuuusne 4. l@usso ALYIMNTILLALEAAMNTIUNYNAT
WInedendla. 27.

A3nya yad. (2560). Meeniddedes maliataiiuduasiaiiluliuessssmnigady
e, LaUsio AMEIMINTTULAZRAATMINTTUNYAT NINe1aeuly. 41.

A3RURYn Yady uaziiladssa weUseAns. (2560). TeauideiFes nslfluidiainsatatny
Wuasimifnlueasssuyf. wuese ANzIMmMNITILATRAMNTIUNYAT UNNINIAY
willd. 53.

7. naeuAseiinfuimeunslunsasivnisseauuued (5 Vdounda)

Moonchai, D., Juntamui, P. & Ruankum, R. (2016). Effect of defatted rice bran, calcium
carbonate and clay on properties of cellular natural rubber. Silpakorn University
Science and Technology Journa,l 10(4): 10-14.

av daa 4

8. NAUIFLNANUNIHBUNS I TE5IVNSTEAUNR (5 Udounds)

a3y yade oA’ Bowud dnvan fmvasd eytand A wazdasas uiefna. (2562)
ans¥nwANLET eSS TUTRNUTuUNY. 115875 3mINTIUmIAaNS LT INensY
wnluladsivmaauul, 4(2): 30-35.

filarssn wsUsEanS wazednyayn yate. (2560). navesoumniinisansusludlunsirdesiusiin
ndaminudmiuldiduanssnduluens. 215995801R83mNsSUN YA TURIUS LN A

Ine, 23(1): 1-7.

9. wasuideinuimeunsTuiivssgudvmsssiunAnasued (5 Ydaunds)

A3tYeun yade Mg Judzye wazianan e, (2563). audRauiiuniuauiouLas
arwannsngesamelimisTinmuednuessssunafldataituduasdui.
N15UsEYIVINTILAVYIA IFeuaruINNTIUATINETIA EnTInedemalulagsnvuens

&1uun) ASIT 6, Judi 2-a fusneu 2563, 2.Teslual. wth 535-543.



upe. 2 148

Moonchai, D., Moryadee, N. & Poosodsang, N. (2019). Effect of defatted rice bran on
properties of natural rubber vulcanizates. The 1st International RMUTR Conference

(Increasing Research to Sustainable Economic and Society). The Royal River Hotel,
Bangkok, Thailand, June 26-28 2019. pp. 89-97.
10.0891UBY 9 WU A1 UNAIY NSUAT 18
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5. Uszaun1salingadasnunisusnisaulsenaniglutaznteusndseme (5 Udounas)

6. WA (5 Udaunas)

237550 sals. (2563) oeideides miﬁwmqmuwumqgfﬁmaﬂé’miﬁ]’mmaﬁism']a.
LAUDAD AMYIAINTIULAYENAIVNTIUNYAT UNINEHEULA. 68.

2593904 LWY3aLls wavsiue lyevuy. (2562) 51893581504 Lwiumaﬂﬁumﬂ"’;’aqmﬁaﬁqmﬂ
Frilwadesdnd. wuese diniteuarduasiivinsmsinens uniinerdewdls. 90.

2575500 Wwsals. (2560) TBanddeizes dvnavestaunamdsldmsnisinunssroausAlniuens
SITUYIR LU AMEIMINTTULAZRAAIVINTTUNYAT W INeaeulla. 90.

257550 Wsals. (2560) NeuideiFes é'fﬂaﬂﬂwmaﬂﬁ’lﬁuagﬁwLﬁ'fluaﬁsziwﬂizmumimﬁmiu
grianlud. @uese d1inidonasduasuivn1snsinuns unnIneaeuily. 78.

7. nasnideiianaimeunslunsasivinsseauuund (5 Ydeunds)

Pornprasit P., Pechurai W., Chiangraeng N., Randorn C., Chandet N., Mungkornasawakul P.
& Nimmanpipug P. (2018). Nanomodified ZnO in Natural Rubber and Its Effects on
Curing Characteristics and Mechanical Properties, Chiang Mai Journal of Science
45(5): 2195-2200.

8. nasideiinnaimeunslunsasivnsseauni (5 dounda)

Rattanplome, T., Pechurai, W., Pornprasit, P. & Chantaramee, N. (2019), Surface
Modification of Perlite by Using Silane for the Enhancement of Heat Aging
Resistance of Natural Rubber Vulcanisate. RMUTP Research journal: Science and
Technology.13(2): 128-141

av daa L4 i

9. wasuIdeRARuWIHEuNs U STy AvINssERuvIALazULE (5 Vdaunds)

i ufann, Svilsual wians wazasassa wasals. (2562X. BvEnavesdnsduLuiisise
uAaBBun1ualuadeantAdinateukus e sy unonUadnd. lunisussay
JinsseiuTn inTetngideanitugauinuiaussmea adadl 13 (RANC2019), Fui
21 WgeRneY 2562, 9.4083lui. M1 989-997.

232550 Wsals, sty ASa uazsiua lyeyue. (2562). BnsnavesUTutugatluaunde

[

audRudue19yiuaIng1anisn. lun1sdnuseyuivnisseuyia uningidy
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[ '
v

walulaBsivusna aedl 11 (RMUTCON2019), Sufl 25 NINYIAY 2562, A.4Tealnl.
W1 193-206.

a (3

WS AWS, swie Ty, nAuy Tunun, 9593500 INYsals wagiain1ud Ysensva. (2562).

9 9

n1sUszidiuaudululdlunisdaliandinniduadmsu meimunduiagauiu
naauiou (Eudiganieninuazysuin). lun1sdaussyuduuunivinissiuuy
NARINUNAUNUGYLYLUUTEIMAlNg ATIN 12 (TREC-12), Tuil 6-8 NaAIngu 2562,

3. iwailan. v 445-451.

Pechurai W. , Saengdian S. & Chairuen W. (2018). Green Natural Rubber Foam filled with

Spent Coffee Grounds, Proceedings of the 10th International Conference on
Sciences, Technology and Innovation for Sustainable Well-Being (STISWB 2018),
540-545.

10. NATUDU LU AN1 UNANN 8NSURS @18 (5 Vdaunas)
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6. WA (5 Udaunas)

a

$ < ) 1 o o v
Nladssa wsUsEANS uazasn yaty. (2559). 91891UTYLIDI NITEATYULVLINIINNTIENA

] U
v a

uuiieldiduarsiufnlue1esssuwf. i@uesde AuLIMmNITILALENaINNTINNYAS
UANINYRLLULA. 33.
I 1l
Wladssas WIUsedns. (2559). 318911381509 TAANANNIAUIABUNTANUENITIENTUIIY
27U, LAURAD AMEIAINTTULALENAIMNTTUNEAT UNINeeudla. 47.
s ' 1
Wladssa wiUsEans ¥a91 usINIANA wagdladssa @9Iua9Y. (2559). 5189U3T81509 aulR
WJana @auiRnIaNIgNIN wWaEN1SERYARYVILNUNANY19555UR TaalusAlands
Blannee [Wuasify. l@uenedinIdelasduasuivinsnsinens uIne1deu
14. 57.
al a n‘ aa v 6 @ a v d' v a 3
nladssas wiUseans WAZFAUUN TAUNTNL. (2560). T1891UIVELIDL TAAYUTLUUANANY1INIT
dmdunudseuinssuyudu. wauede ddnauiuningimansuazinalulag
LA, 60.
a a IA‘ a d' [ 6 a v 44' io/ ’oj
Atadssa wsUszans LASBIUAT LOYUTNE. (2561). 5189°UULI09 ¥19NDIUIIINUIY1S
SITUYPIRAMTUNIZUAANUG. 1aUDAD AMLIFINITULATNAINNTIUNEAT UNNINENS
walld. 30.
Wladssas wUszans. (2562). MenuITeises Jagmawnulidnaineyianmenisinensinediun
#1915 TUMIUTZAIL. LAUBAD ANIAINISULAZNANUNTIUNYA T URTINEEBUTY.
40.
=) = Q‘ a v ‘ﬂl 1 =
Abad550 WUSEANS. (2562). 5189381599 N15808AAUNINTININ AINUAIUITOLUNT
da1867 wazransenusesyuuilnAlvesianuandiuianlduienssssumduda
USEANU. WEUDADEINNIVLLAYEWESLATINITANTABAT UM ING1E8WULR. 48.
Wladssa wsUseans. (2563). s181u3dui383 MIUTuUgInsinfnvesianmaunulddaniay
Taanianisinuasilduigresssurmiudiiuszaiu. iduene AusIfnNITuLas
RRAMNTIUNYAT U IMeTeUald. 43.
4 d S | Y a a
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