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10405 112 Innovation and Polymer Recycling 3 (3-0-6)
Prerequisite : None
Examples of smart polymers, waste rubber and plastic recycling,
recent advances in eco-friendly elastomer technology
(Lecture 3 hours, Practice 0 hour, Self Study 6hours/week)

o/ U4

16377 2: 10405 102 wialuladFaquazussgiaa

10405 102 nAlulad Tanuazussin 3 (3-0-6)
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10405 102  Materials and Packaging Technology 3 (3-0-6)
Prerequisite : None
Fundamentals of packaging technology; classifications of packaging;
functions of packaging; fundamentals of polymer technology; application of polymer
in packaging; basic test methods for polymer packaging; fundamentals of pulp and
paper technology; application of pulp and paper in packaging; basic test methods for
paper packaging; fundamentals of glass and metal; application of glass and metal in
packaging; basic test methods for glass and metal packaging; fundamentals of
packaging design.
(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10405 123 wodlesluaTosdien 3 (3-0-6)
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10405 123  Polymer in Cosmetics 3 (3-0-6)

Prerequisite : None
Definition and function of cosmetics; cosmetic types and applications. Principles and
types of polymers; properties and functions; applications of polymer in cosmetics,
regulation, and safety; quality control and standardization.

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

3783919 4: 10405119 nsUsEAuRnNAn eI naADS

10405 119 nsUseiugunIMKansiuinedwes 2 (2-0-4)

Fudaduneu : il
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(Us3ene 2 Flas UFUR 0 Halaa Anwdhemuies 4 dalus/a@enm)

10405 119  Polymer Products Quality Assurance 2 (2-0-4)

Prerequisite : None

Principles for product quality assurance, sampling, process control,
credibility quality, quality management, tools for quality management, standard for
polymer industrial products, and the ISO standard system.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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\sugRanazdeny Welvlddadifiaunsouiymuazuiulsanssuiunslufugnaivnssuens
LavweRluesTanmiTdnsamuarannsaUiuasuldmaitannnsveaneluladiazsesiums
wdadumamsugie datiundngasiiannsauszendlildassussiugmannssy nasaaunside
Waundnduanvsewndaymlaed1alivsedniamlugnainnssunnsziu dwaliAsugiaves
Useinaduindousemaluladuaruinnssuiimnealungugnanvnssusuenauazedies 3
donndesugnamnIsufiddyvesUszmaluounag

v (3 v v

wenandudnAnwdaldiilontaisous nisusuailindidvesdadnuzen

Y

a sl o o U Y Y o a = [ Aa o [
Qﬁﬁ’]%ﬂiillEJ'NLLaz‘W@aLll@iﬁ/l‘l/luallUi%@UﬁWﬂﬁLW@imﬂUm%m mumwaﬂqmmaﬂwmmﬂu

oD ee 2

Ay

UUR e ludvdn fannudugusenounis wasvinwenisudsguaiolvdndue

q

Usgangnm annislindanu uazanveade nelviiniAsygiayangmdsdy duaawuy BCG nn9
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néngmsdaladnlidnsdounsaeuieiugnaimnssuiuesuasnedmesiviualie Tnaidu Jald
fnsaouisafuuianssuwediweuayianTiniw waluladanuazussgioe uinnssunagnss
lgiAanadiues n133ANT1sanaInnssuLagUsENaUN1s NMsUseiuaunmKanSusiesuazned
wes Mufwwidamadugusenaunis waznisimuuianssunasninddumelyan

TgasUnangn AN UAINTNAN UM YA UENEINNTTUE AT AW DS
aunsabtnaluladuazuinnIsumLLLIAn BCG iaanseaulsemamglynuainiuanussmani
snelaUrunanalaegnaiunwaz sty

2.2.2 AUNEIVBINUIFENAULAZNUSNIVBIUVI NG

nsAvdngnIanadesiuusAvYe Y INe diidesnsnantadinfigausie
Joyayn eomu Fonu Huglansssuuaraiessay Wemnuasyausesiuuvesdnulng fiand
AnuanansaluAvinisuarinndn adauinnssunisuussuadioln iielwldndndusiifigiuain
grauaznediwes Welildndnsusinunsyanigaididuuuy BCG samdamsidugusznounis
(Entrepreneurs) fiviudionszuanmsiuasundaslagiiumasnuineimaniUssgndaonadaaiuiia
yemsRauLATegie ueuviosiiu wardenudadudiuvilmesiusfouninedowily Taoans
fangaamnssuetsarnodwesimiliiauuuAnaudunarsmneaiueu (Carbon Neutrality)
#e FaamnsaiiuafueuiAsin (Carbon Credit) leannisiaunaIuensmis nienslined
wasTnmiiieanyIuuaisususaniuivesndniug wazane Carbon credit fundaliun
gRavnssuTvdesAuauge

uonanduminerdowilidudmmedu wnninerfouinnusnsdaaios”
(Intelligent Agriculture University) neilud w.a. 2570 Wiednadunisldmeluladuazuanssuly
MsuINsInwaTededsdu Taglduuifn’nsinunsqusaaioy” (Intelligent Well-being
Agriculture: IWA) Fadunundsiigadunisléimaluladuazuinnssulunmannanisinensegig
fafu leduaSugunnzuaraunn@inia Jsamnsafetesiugramnssuenaazwediues 1

o/ a

Tunangau laganizluiives AMsiaIngiuninisinens nsudssd walulad wasadny

q

0
(4 a v

ge8u tdun1snaningivaininensdaaey n1simutesiidesaatelaniedainan
(Biodegradable Rubber) Carbon Neutral: n15WaIu1gaa1vnssuealianaIsuaunnnud

IR TITeLazimUITINTUNIARAAIMNTTY

2.3 anudunusiunangnsouniUageuluamez/nadviduvasumineidy (G13)

Y 1

2.3.1 ngudv e lundngasilniasaulasans/aalvy/vangnsau

nauIvIaNIE FYunu 91U 7 51839 [WaasulagauyInemans a1alvuail
AfdinFNans WandUszend uazats
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10303100 wilialy

10303210 WA IZA

10303250 WRBUNIY

10303260 wwiland

10305108 whaRaadnsUIneImansiasinalulag
10309107 nanwand

10304305 AdfLAENNSNLHLNNTIAABUT B g

2.3.2 nguv eI lunangasnidageaulviniads/mangnsdudaunieu

(s8v)

2.3.3 AN5USNI59ANTS (813)

Jundngasneldnisudmsdnnisvesanandvignamnssuensuaznediues auey
ANITULAYERAMNTTILNEAT 919158] TURRTEUNANgRsUsTa U LAz R dov Teivn
fennudenndedfulInsgIUangnsIngeans Tudinauignamnssueisiaznofiuesiay
Usganuaufuoansdgaeulusedniiieides danznssunsusesmangasinauuazniuaey
nsidsuntsaey emaud waeinueiitndnwvldsulndulumuvdngns uasilonansd
;ﬁ%’uﬂmauaw‘iﬁmﬁuﬂ Juguszauausedv FmtAin33nvis1891u OBE wagauaudnnis
Bounsaoulidulunmilomitssylilu OBE

3. InUITaAvamEaNgnS

4' a o a 4a¢ LY a vaa a k4 a s
1) ienanUayIa N UUUNUURATIANUGEITIYN NATUDRFINNTTHY LA NOALNDS

Aa o ada

2) iendnddinniviruainfseivdn danunseuiaseudaddl uasuSudilani
san1sn1sasunlasvasnalulad

4. YALAURNIZYDINANGAT

AspuvineglunsuidymatuauamunnkaznseuIuNSHanNEnS ugie s nedlues
Tugaamnssuldegiadussuy

5. HAAWSNI5ISEUS
5.1 uadwsN1siseuivanangns (PLOs)

HANTSISEUIVOIMANENS
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Specific | Generic NAAWSNIS
PLO Learning Outcome Statement Level “ v
LO LO S fu
1| ldinwenisiseuinaendinlunisisedinluga , Ap
Avvialel
Sub | BFutgANNIAUAAL TRIUSTIX
PLO | &wandeu quaniz uazaandu / U AR
1.1 walllesndviala
Sub linw e sdoanTeg1ainasal I
PLO | waveeeai1eassd / U AUTINYY
1.2
Sub wanINsARAIWIN MIldveaNe waz
PLO | msldmeluladla / Expert | suvinue
1.3
Sub | eduedsnudnlalunnandunyud .
PLO | favs sszntinlunmuAIvesmuemas / Value -
v 383U
1.4 Hou
Sub aSunuiaunAntazinyrvaansiu AU
PLO | #usznaunisla / Value S
1.5
UAAA
2| M waswiUgminssuiunsudaly Adaptati
geamnIsuewaznedmesetuuszuy / on MUY
3 | A3I9ERULATAIUANANN NGNS 9Tty Evaluatin | .
QAAMNITUE AT NBALND TR TR ST / . ARG
4 | epnuuukasiUINERSuIas RS : 4 ¥
/ Creating | AMUAING
5 USuduagyinanusauduyndiunule Adaptati | ,
/ ATUNNYS
on
6 | Yswenaltinalulagfdvialunmsdnnisuas . N Y
v ¢ wa / Applying | AUAINUS
assassnnuliegruninzay v
a wa P a Aa o = 1 o
7| YjtRewassenussaduividnuasidndniines Fu
dPunazdwngoy / Value SSu555Y

vanewme: PLOT* Wunadnsnisseuiveamangns Tumnaivdnwimly

91989971 Bloom’s Taxonomy of Educational Objectives

AR

(Cognitive Domain)

Evaluation, C = Creating

R = Remembering, U = understanding, Ap = Applying , An = Analyzing, E =

AUTNY

(Psychomotor Domain)

Aw=Awareness, S = Set, G = Guided Response, M = Mechanism, Ex = Expert,
Ad = Adaptation, O = Origination

ANUITUTITULAY
aNWYUARR

(Affective Domain)

Rec = Receiving, Res = Responding, V = Valuing, Organization, Characterization
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5.2 HaAWSNISIsEUS nagnsnisaau uaznagnsn1sussliung

5.2.1 fnuAY3

5.2.1.1 uadwsn1sseudfiuaug

AQU\'LQI

PLO 1 ldvinwensiseusnaentinlun1sassdinlugasaviale
Sub PLO 1.1 afunganuseudsny Tmusssy dsuanden qua1ie wazainudu
walllonaviale

PLO 3 A51988ULAYAIUANAMATNHAAA NI UNAIMNTIUEIUATNOAINB TRE1 9

4193374

PLO 4 99nLUULAZWAILUNNAR A NNdaz WodLuS

Y]

PLO 6 Ussendldinalulagaivialunisiamsuazaiassdnulaegiamungay

5.2.1.2 nagnsn1saaunldwanuinisiseuisiuanug

1) Msgeuvanvategukuunglutuiseu 1y n15UsIeNe @n1un1seidnaes

a & £4 a Y Y a v a < [ ¥ [y
YNUINENNR L UUAU LLﬁBﬂ’]’iL‘UﬂI@ﬂ’]ﬁIﬂz}lLiEJUl@@JﬂWiLLﬁﬂQﬂ']’]Mﬂ@LMULL@%“Hﬂﬂ’]@J“U@ﬂQﬂEJ

2) mMspuaTwarinTsuiskarngumuiidenidulagiuuaziseuiiaay

aula

3) maaﬁﬂiwtﬁuﬂdmimﬁﬂLﬁawwﬁL‘%&Jumﬂizauﬂizmuﬁum‘fwﬁﬁmﬁuﬁ
Rendos

4) Goufnaaunisalaslaenisinuiuenanud

5) madgiiuszaunsainussesuagisenuagiussiuau il

6) fansrurumsFsunsaeuiiiinnszuaunisin Iinsesiuagining wilusedy
UAAALAYNAY

5.2.1.3 nagnsn1sUssluNanIsseuiAuANg
1) MegeunannIsHazng el nun1saeudes waylinzuuu
2) naeulauN1T@RuTeUNaNNIALAE a8 A
3) Uszifiunaannsvhauiilasugeununeuasseauiliauaia
8) UszidiuannfanssumsiSeumsaeuiisnlurosou
5) UizLﬁumfmsJmumamiﬁﬂmamuuaﬂamuﬁ

6) UsziluauanuiannnanssumMsissunsaeuidnlvgiseulurisaseu
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5.2.2 ATUNNYL
5.2.2.1 NAAWSNSITBUSATWYINYE

PLO 1 IinwenisiSeuinaentinlunismss@inlugafdviala

Sub PLO 1.2 Tn1wilen1sdea15e819i3 915 day ag1985 198550

<

Sub PLO 1.3 uanenisand1wins nsldvgua wazmsldnaluladle
PLO 2 naununaziilgmnszuiunisudnlugnamnssuenuaznediuesodnadu

PLO 5 USusuagyianusiuiunndiunule

5.2.2.2 nagnsnisaouiliwamnnisieuiduinee
1) wevmnenuitaugBsuldinglingest st waginnsle Tagld
sULUUMsARUAANTaNe
2)  dafanssunisitgunisasulvigiseuilonausrendaiiuslunisunle
Uy wiu nsseuduuuunladami (Problem-based Learning) #sen1sdnavilasenis (Project-
based learning)

o

3)  dnfanssunsseumsaeuligiseuileniaysuinisanuiiuemansdu o

10 1w NMsEnUURuese Msvinsdiinen nMsedvsenay nMaseuiuuulidsin nsseus
NaAnUNTAIase s

4)  weununelidiFeuvins s uAuavonalua1vivarAIEnsau ¢ 7

U Y

'
=

WNeaninuysng Weadvesdnuzlvg

5  dafanssunisiSeunisasuiiieaineesAnduilui (Research-Based

Learning)
6) WnanuuazanivdnuluniisnunineltesivgnaIvnssueuazned
1
wes
5.2.2.3 Nagnsn1susHiuNanisseuiiuinee
1) UszdiuanmsnedeuyiansaeuLay @aUunatenna uwarn1saeuUanenia
2)  Ussfiuanaunlasune U ey nunguLasIwAYd  LHulATINITNTe
AL NNBUVINY

3)  UsediuanngAnssuYeElssusEnINnsInAaNTsUNIsIseunNTARY
4)  UszlluNaanNAaNIIUAITIBUNTERUNIA LU BU

5)  UsgUINNISHNIURAE AN AN
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5.2.3 ATUA3YSTTY
5.2.3.1 NAdWSN13TEUIAUATLSTIN
PLO 1 linwenisiSeuinaentinlunismss@inlugafdviala

Y 1

Sub PLO 1.4 a3uredsanudnlaluanuduuued fals aseminluamuan

9 q

VDINULBILALEDU

1w

PLO 7 UfjURinnuasserussadluiniannasidnddindodinunasdsiindon

5.2.3.2 nagnsmsaeuiildamnnisBouldiussesssy
1) TnsalAnw (Case study)
2) Juwuuegeiin
3) @eaunsnlusedveiuianssuluieseu

4) weunIeUNgukaznsvinu i

5.2.3.3 NagNsn1sUsHuNanIssEuIAUaTes I

1) Ussllunnginssulunisseusasu)ianungssidsuveesiedn

2) Yssidiunnauildfusoumngliinfsmufenasaungy

3) Ussidiuanyaranisueniifidiuietestuianssuwenindnulagld
wuudTIIvIduN 1Yl

4) Usidiuanmsiiasluud s s ulagN 158 UATAIRN

5) Usziiuannuanisinsiuianssuvestindny

6) dunanginssuvesinAnwlunsufufnungseilouwasvatedusngg
SURRERIORE

5.2.4 AMUANEULYAAA

5.2.4.1 HAAWSMSBUTATUANBAILYARS

PLO 1 lWinwenisiSeuinaendinlunismsainlugafdviala

Sub PLO 1.5 eSunedewiAnuazyinvrvasnisiludusznounsla

5.2.4.2 nagndmsseuildwannnsBeuifusnvasyana
1) Project-based learning
2) Problem-based learning
3) Laboratory
4) Team teaching

5) AMSHNUBALENNAANYI
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5.2.4.3 nagnsn1sussiuNanseuiiTuanezyans
1) Ussfiuraannauiilduneuning (Assignment)
2) Uisl,ﬁumaammiﬂﬁﬁﬁmuuaswqﬁmsﬂu%mL%EJu (Self/Peer
assessment)
3) Usglilunaainnisuiauesdnu (Oral presentation)

4) UYseiunaannnisauniual (Personal interviews)



5.3 WHUTILANINIINTERNANUTURAYOUVBINAANINSISBUS VO MENgATA g 3187

(Curriculum Mapping)

578791

o ¢ =) 4
HAANDNTILIBUJ

PLO1

PLO2 | PLO3

PLO4

PLO5

PLO6

PLO7

Sub
PLO
1.1

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

1. NIV IARNW N2

NFUFIAUUALIAIUTTTH

Hanwsgy 1 3

10700105  wywd
den  weluladuay
AL GO

11400110  iASHFNI
WOLNEILAZNITHRIUN
A

10800114 AMUAAN
711903914

u

1 1 [ < ya
nguanArNNluayduazn1s1dTin

=~ ! a
Laantaguy 1 99

10100214 LnuAsLite
Fn

10700201 39Ny
WANTIUNYWE

10700210 AIWEY
warANUdSalung
Y1197

nguAYILaTNTHRET

1310w lng

@anwagy 1 3

10700302 A5
M lneiianis

doans

10700304 awnlng
W BIULR B LT
1015

10700306 nAwnlng
\ienagIEEARIVA
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578791

o ¢ =) 4
HAANDNTILIBUJ

PLO1

PLO2 | PLO3

PLO4

PLO5

PLO6

PLO7

Sub Sub Sub
PLO | PLO | PLO
1.1 1.2 1.3

Sub
PLO
1.4

Sub
PLO
1.5

HaZIEIYINIIANUTENA

TWideanBeu 1 518390

10700307 YNy
AWBINgudmIU U U
ARITIYN 21

10700308
AMwdanguly u | u
PinUsediu

wazliidanSeusievisalull 1 51830

10700309 AUNUN
AYBINGY

u u

10700311
AITINGUANDNIT u u
GHGENRY

10700312
AN LT U U
X AlRE

10700316
AN LT
INeFEnsiay U U
waluladdidealy
FinUseaniu

ngun1sAnAuIn nMsldvanauazimalulad

LHaNL3gY 2 39

10300402 NSLETIR
Tu&numava

10300405 MTAUIN
NNTINIAENITAIY Y
dmsugUsenauns
aAtn

Ex

10400407 Yinuy
AINALUANITTYN 21

10300409 ANAFIANS
WiaTinaalelu
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578791

o ¢ =) 4
HAANDNTILIBUJ

PLO1

PLO2 | PLO3

PLO4

PLO5

PLO6

PLO7

Sub
PLO
1.1

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

10300413
ANYIFEASTOURIIU
ANITTYN 21

Ex

ngun1sidugusznauns

= a a
LaantIgu 1 91

10400502
HUsENOUNTS
UTNNTTUNI
ATNEAT

10200503 N9
Ussgnaldlusunsy
dndagunnagsia

Ex

10200505 ngeam
yuaunsnily

Ex

NUINIVULAN

AWNU

AU 21 W2ene

10303100 pilsily

10303210 LAl

Bl RtA

10303250 LAdBunse

10303260 VAT

Wand

10305108  uAAAGH
dusuinednans
warwmalulad

1

10309107 #anwand

10304305  @d@lkay
A1IINLLNUNIINA DY
999U

Ap

AYUANITAIUY AU 69 UUEAA

10405101
FITUVF

SN

Ap

Ap

10405102 wiAlulag
TanuarusII




21

578791

o ¢ =) 4
HAANDNTILIBUJ

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLO7

Sub
PLO
1.1

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

10405103  @1stAdl
AnSuLNaLaTnea
o3

Ap

Ap

10405104 wedas
Mg

Ap

Ap

Ap

10405105 13N
duAT9

Ap

Ap

10405106  WIRNTIU
wodkoswazian
Fan

An

Ap

Ap

10405107 pilway
W@ndnedwas

Ap

Ap

10405108 walulag
141819

An

Ap

Ap

10405109 ATSWRIUN
UIANTTULALNITNIFU
nlayan

Ap

10405110 walulad
NAFRN

An

Ap

10405111

NIzUIUNITWYIFUE

An

Ap

10405112 WinA5Y
WaEN15s buLAaned
a3

Ap

Ap

Ap

10405113 ANS9ANNS
RENNTIUUAY

HUsENOUNTS

Ex

Ad

Ap

10405114 auis
\JINavINBALUDS

An

Ap

10405115 walulad
msaaﬂqmma

Ex

Ad

Ap

10405116 N15iigal
ANWULLANIZVDINDE
\wes

Ex

Ex

An

Ap

10405117 &uuwn

An

An

Ex

Ap
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578791

o ¢ =) 4
HAANDNTILIBUJ

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLO7

Sub
PLO
1.1

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

10405118 1539

Wosnu

Ex

Ex

Ad

Ap

10405119 n1Usenu
GIRRIAGERATRE
o3

Ap

Ap

10405120 NsLa8U
LALEIUBUUNG
AENTIUNRUFIU

Ap

10205121 JanAans
Mg

10405122 HaRAU9N
[N

Ap

Ap

Ap

10405123 WoaLes

Twmsasdnons

Ap

An

Ap

10405124 n 1 3
U1395n91.A5099N 3
nanodwes

Ap

10405125 wodlues
NALLATBS L

na@Rndanalaues

Ap

10405126 wadluas
GNIFEAIRLY

Ap

Ap

Ap

1@an 1 519391370

sne3vsaluil

10400497 @nnafn®en

Ex

Ad

Ad

Ap

10400498 15383
BGEE

Ex

Ad

Ad

Ap

10400499 ANSANY
PIDRNIUNTD
Hnausuanesuseina

Ex

Ad

Ad

Ap

s v o o a v v o < v v = ' '
NRUYLHA : RANFATICADINTNUA PLOs °uawangmmummagamﬂmmmimLﬂuawnguaaulﬂa'auLaﬂLma:nqu PLO ¥®4

wangnsdasdanndasiudnanualveanangas aa1dugaudne IuTw Uszmand wazuSunlanazdesUsznaudigatnetioy

4 g ldun druanud druiines A1uaTEsITN uaziudnuMLyARa

winews: PLOT* Wunadnsniseudvemanans lunnein@nwivily

£198931n Bloom’s Taxonomy of Educational Objectives



23

AU

(Cognitive Domain)

R = Remembering, U = understanding, Ap = Applying , An = Analyzing, E = Evaluation, C
Creating

fnuinwg(Psychomotor

Aw=Awareness, S = Set, G = Guided Response, M = Mechanism, Ex = Expert, Ad

Domain) Adaptation, O = Origination
FUIYTTINLAY Rec = Receiving, Res = Responding, V = Valuing, O = Organization, Ch =Characterization
RPN

(Affective Domain)
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6. HadWsNsIIBUIAUYUTN5ANET (Yearly Learning Outcomes : YLOS)

U7 1 (YLO 1)

YLO 1 aSuiganuiiug uninemans atneans uazanlewiula

U7 2 (YLO 2)

YLO 2 Ussgndesdmnuimaniiiaznediued  uaveSunguuifnuinnIsuwazauau

ningaunesoale
AT 3 (YLO 3)

YLO 3 anukuuuazimuInandunewasnediues Iinwenisidiniasdnsuasziaiedle
VAAOUNNLITDITUGRAMNITUNBABS Wazau1saiATIsinala

7 4 (YLO 4)

YLO 4 widgynszuaumsnanliegradussuuuazaunuaunnnansiumlaniy

AT

YLOs

Active learning technique

Assessment methods

YLO 1 85uU18ALFNUIUMS

INYIFEANST AMAANANT LAY
TanUosdula

- MIRPUIHUUTINEe
(Cooperative learning)
- MsSgUslUUNI e
(Collaborative team learning)
- Anwinsalfeea (Case
studies)
- 1158159 (Demonstrate)
- NMIAUUNUIMALLR (Role
play)
- msapuduiin (Team

teaching)

1.A15UT8 L UNALUUTENINNTEU
(Formative assessment)
(M3Uszifiulagifieu wuuilnufoa
39)

2. M3UszuNaUaIeNIg
(Summative assessment)

- MILEUUNUINELUR

- uiilesuteung

-1Asens

- myUszdfiulaeiiiou

- MydauesUnan

- MIEADU

- MsduAwalsIEyAAa

YLO 2
[] Uszgniesnnu3nIaLedl
WAYNDALLDS

[ e3unsuwindnuinnssunay

duAunsnddumelaala

- nsveaedluriosuuRnig
(Laboratory)

- Ainwnsalinegnd (Case studies)
- maseuslagldlasanudugm
(Project-based learning)

- maFeuslagldtgywidugu
(Problem-based learning)

- N5@15@ (Demonstrate)

- MsBsuiwUUTnTEe

- MIFEUIWUUTINLD

1. N15USSRUNALUUTENINGS8Y

(Formative assessment)
- myUszdiulagiiiou

- WoeUfUAns

- WUURNUGUR

- UNBUNLNY
-1Asens

- 1N59AUTE

- Anwnsalfegng

- MynnuseulInUan
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YLOs

Active learning technique

Assessment methods

2. MsUsEEiuNalaenig

(Summative assessment)
- ULDUNUY

-lAsens

- m3dszdiulaeiiiou

- MIULEUD

- manusauUlnlan

- MIADU

YLO 3

[] eenuuuwaziaun
NARAUNESLaYNEA
wes

] svinwensld
Sesdnsuay
w3asilonnaoud
Aetaetu
AAMNIIUNOTDT
LATENNNTANATIEN

nalg

- mnaaedluiofuRnis
(Laboratory)

- Ainwnsaldnedns (Case studies)
- madeuilaeldlassnudugiu
(Project-based learning)

- madeulaglddgwidugu
(Problem-based learning)

- N15@15@ (Demonstrate)

- MIBgUwULTNTEe

- MIFEUIWUUTINe

1. NMSUTSLAUNALUUTENINTEY

(Formative assessment)
- mydszdiulagiiiou

- WoeUfuRns

- WUURNUGUR

- ULDUNUNY
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Polymer Characterization
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Basic Engineering Drawing and Reading
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Fundamental of Materials Science
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Rubber Products
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(Us38ne 3 $las URUR 0 dalus Anwrdemuies 6 Faluy/duanm)
10700105  Man, Society, Technology and Environment 3(3-0-6)

Prerequisite: None

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

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11400110  ATHNINBLNELATNITHAIUITIEERY 3(2-2-5)
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(U358e 2 $las URUR 2 Falas Anwadeeies 5 Faluy/dua)
11400110  Sufficiency Economy and Sustainable Development 3(2-2-5)

Prerequisite : None

Definition, background, characteristics, conditions and key points of the
concept of sufficiency economy, Including the relationship between the concept of
sufficiency economy affecting sustainable development. With an emphasis on Thai
case studied.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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mnuddy  wwAswazunUfTRRsfuTinue e mRaanAIia oA
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(U358 3 $las URUR 0 dalas Anwademuies 6 Faluy/duanm)

10800114  Digital Intelligence Quotient 3(3-0-6)

Prerequisite : None

Importance, concepts and practices regarding digital intelligence skills
such as digital citizen identity, critical thinking, privacy management, screen time
management, digital footprints, cyberbullying management, digital empathy, and
ability to analyze, integrate skills, create information and using media digital tools or
technology to solve problems or find solutions to society

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U358 3 $alas URUR 0 dalus Anwrdemuies 6 Faluy/dua)
10700214  Agriculture for Life 3(3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production
systems; resources from microorganism, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conservation for sustainable and
environmental friendly agriculture; communication of agricultural knowledge; royal
initiative development and agriculture

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U3588 2 $las URUR 2 dalas Anwadeeies 5 Faluy/dua)
10700302  Thai Language for Communication 3(2-2-5)

Prerequisite : None

Practice listening, speaking, reading and writing skills and using Thai
language for creative communication. Apply Thai language in daily life through new
media with critical thinking.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(Us3ee 2 las UFUR 2 dalas Anwidnenuies 5 9alus/dUnn)
10700304  Technical Writing in Thai 3(2-2-5)

Prerequisite : None

Studying Thai language for use in academic writing, focusing on
vocabulary, transliteration, punctuation, sentence arrangement, formal and informal
languages, plotting, writing a paragraph, introduction, summary, writing academic
reports, writing academic articles, and compiling the content in a special problem
proposal.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700306  awlnelilanagszeaRiiia 3(2-2-5)
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FwdeRuneu : 1l
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(U358 2 $la URUR 2 dalas Anwadnemuies 5 daluy/duan)
10700306  Thai Language for official purposes in the digital 3(2-2-5)

society

Prerequisite : None

Thai language for official purposes in the digital society, language
phenomenon, knowledge of digital communications, Type of official purposes and
how to use appropriate levels of language, writing in document, electronic media and
the internet.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(Us38e 2 las UFUR 2 $alas Anwidnenuies 5 9alus/dunn)

10700307  English skill for 21 century 3(2-2-5)

Prerequisite : None

English for communicative purposes on higher level; English skill for 21°
Century in everyday life focusing on vocabulary, grammar, listening, speaking, reading
and writing; based on English for 21°" Century content.

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

10700308  A1W199NgElUTINUSZI1IU 3(2-2-5)
Fwtaduneu : Ll
mMwdanguiton1sdeansluiiausednty whumdnwe lensel snuennsils
NISNA N3 ULATNITTEY
(U358 2 Hlas URUR 2 dalas Anwadnemuies 5 Faluy/duan)
10700308  English for everyday 3(2-2-5)

Prerequisite : None
English for communicative purposes in everyday life; focusing on
vocabulary, grammar, listening, speaking, reading and writng skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700309 English Conversation 3(2-2-5)

Prerequisite : English for everyday
or English skill for 21° century
Developing English verbal communication skill for daily life, in a
workplace and practice English pronunciation.

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

10700312  AN19INOELTIIIVING 3(2-2-5)
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(U358 2 Tl URUR 2 dalas Anwadnemuies 5 Faluy/duan)
10700312  English for Academic Purposes 3(2-2-5)

Prerequisite : English for everyday
or English skill for 21° century
Developing English skills in academic context, focusing on vocabulary,
grammar, reading, listening, speaking and writing skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700316  English for Green Science and Technology in Daily 3(2-2-5)

Life
Prerequisite : English for everyday
Or English skill for 21°" century
English vocabulary and structures in the fields of science and technology
for environment, focusing on practice of overall English language skills and English
learning strategies for commmunicating in science and technology areas

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

4. ngumsAnAIuI Msldvananasinalulad
10300402  MslEAInludenudiia 3(2-2-5)
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(U358e 2 $las URUR 2 Falas Anwadeeuies 5 Faluy/duan)

10300402  Living in Digital Society 3(2-2-5)

Prerequisite : None

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.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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Fdaduneu : Tl
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10300405  Business and Investment Calculations for Modern 3(2-2-5)

Entrepreneurs

Prerequisite : None

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

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

10400407  Tinuwzhdvaludnlssedi 21 3(3-0-6)

JyrTaRunau : ld
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10400407  Digital Skills in 21st Century 3(3-0-6)

Prerequisite : None

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.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10300409  Mathematics for Modern Life 3(3-0-6)

Prerequisite : None

The nature of mathematics; Mathematics in Finance, Natural Sciences
and the Arts, Decision Sciences, and Communication Technologies; Mathematics for
Efficiency; and Applications for living, working and including agricultural problems.

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

10300413 AnenAranssaudaluAnlTTER 21 3(2-2-5)
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10300413  Science in daily life for 21 century skill 3(2-2-5)

Prerequisite : None

Development of 21st Century skills, for instance creativity, critical
thinking, communication and collaboration. Applying the 21st 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.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10400502  Entrepreneurship 3(2-2-5)

Prerequisite : None

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 enterprise.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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FsAuneu : ladl
Anwmdnnisitugiunisinisaatalagldausnlnlu arudiamtives

nsaARaTa wdnmsuarfegslumshaanalneeiosionisvheanalaeiieon (Content

Marketing), Viules, edanueoulat, nsvhnanndiedud, nsiniseannainUszaunisal

(3

vaauslnauarayay1Useing (Experience Marketing & Al), WoNFATULRNIZVDINGNS 0]

[ s

(Super App), Viulardenaten1sinsede-uny, AABNSHanANuAnuay Ussynduiiug

soulall
(Uss8ne 3 Falus UHUR 0 Halue Anwimeawes 6 Faluy/dUnm)
10200505  Marketing on smartphone 3(3-0-6)

Prerequisite : None

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.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303100 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)
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10303210 Analytical Chemistry 3 (2-3-5)

Prerequisite : 10303100 General Chemistry or
10303103 Principle of Chemistry 2 and
10303104 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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10303250 Organic Chemistry 3 (2-3-5)

Prerequisite : 10303100 General Chemistry or

10303103 Principle of Chemistry 2 and

10303104 Organic Chemistry Laboratory 2 or

10303105 Fundamental Chemistry and

10303106 Fundamental Chemistry

Laboratory
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 their
applications in living species.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303260 Physical Chemistry 3 (2-3-5)

Prerequisite : 10303100 General Chemistry or
10303103 Principle of Chemistry 2
10303104 Organic Chemistry Laboratory 2 or
10303105 Fundamental Chemistry and
10303106 Fundamental Chemistry
Laboratory
Chemical energy and Gibb free energy, thermodynamics, thermochemistry,
chemical equilibrium, chemical kinetics, electromagnetic property of molecules,
chemical and physical properties of macromolecules.

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

10305108  upaRdddUTUIMEIAEnsuazInAlulad 3(3-0-6)
Fndedunau : Ll
dfauaranudeilomesileidu syiudvesileridunaznsusegnd duiinfald
Sinunuazdudindadidnen aumadseyiudatysusuviuaznsuszgnd wrdnduagnis
MHARAYBITEUUANN T
(Us38ne 3 Flus UFUR 0 dalas Anwidnenuies 6 dalus/duni)
10305108 Calculus for Science and Technology 3(3-0-6)

Prerequisite : None

Limit and continuity of functions; derivatives of functions and applications;
indefinite integral and definite integral; first-order ordinary differential equations and
applications; matrices and solutions of systems of linear equations.

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



86

a -4

10309107  wanwand 3(2-3-5)
FrsAuneu : ladl
nafans  ANNTeuLaveumarans  Auaudiaans  liihnszuanss  ndh
nsuaady AAuLLwENITh was
(U338 3 $las URUR 0 talus Anwrdemuies 6 Faluy/duanm)
10309107 General Physics 3(2-3-5)
Prerequisite : None
Mechanics, temperature and thermodynamics, properties of matter,
electricity, direct current circuits and alternating current circuits, electromagnetic wave,
optics.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

10304305  @DALAZNISINHAUNITNAADUDIAY 3(3-0-6)

v o 1

FrdsAuneu : Tl
aﬁaﬁugmﬁL?{msﬁaﬁumﬁmaaa nMsveApUANNAFILLALTUALRAY WNULUY
duanysal MIUSEUTIBUNYIAN WHLWUUUGNANYTaNTIGN WNLLUUIRTaasRY WNuLUULIN
NoLsEa
(U357 3 $las URUR 0 dalas Anwadnemuies 6 Faluy/dua)
10304305  Statistics and Introduction to Experimental Designs 3(3-0-6)

Prerequisite : None

Basic statistics in experiment, hypothesis testing for population mean,
completely randomized design, multiple comparison, randomized completely block
design, Latin square design, factorial design

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405101  Natural Rubber 3(2-3-5)

Prerequisite : None

History of natural rubber, chemical structure, properties and composition
of natural rubber, latex preservation, concentrated latex and dried rubber process, GAP
and GMP standards for natural rubber process, testing and classification of standard Thai
rubber.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10405102 Materials and Packaging Technology 3(3-0-6)

Prerequisite : None

Fundamentals of packaging technology; classifications of packaging;
functions of packaging; fundamentals of polymer technology; application of polymer
in packaging; basic test methods for polymer packaging; fundamentals of pulp and
paper technology; application of pulp and paper in packaging; basic test methods for
paper packaging; fundamentals of glass and metal; application of glass and metal in
packaging; basic test methods for glass and metal packaging; fundamentals of
packaging design.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405103 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, blowing agents and
plasticizers.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405104 Fundamental of Polymeric Materials 3(2-3-5)

Prerequisite : 10303250 Organic Chemistry

Fundamental of polymeric materials (origin, types, polymer nomenclature,
microstructure and morphology) , determination of molecular weight, thermal
properties, dissolution properties and rheology 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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10405105 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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10405106 Polymers and Biomaterials Innovation 3(3-0-6)

Prerequisite : None

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, examples of
innovation of polymer and biopolymer in biomedical, food and automobile application,
degradation of bioplastics, testing of biodegradability, laws or rules related to
environmental concern.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405107 Polymer Chemistry and Physics 3(3-0-6)

Prerequisite : None

Structure and properties of polymers, Chemical reaction of polymer
maodification, rubber vulcanization reaction, crosslink structure of vulcanized rubber,
viscoelastic properties, molecular movement of rubber and physical properties of
rubber.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405108 Latex Technology 3(2-3-5)

Prerequisite : None

History and origin of field latex, preservation of natural rubber latex,
stability of 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)
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10405109 Innovation and Intellectual Property Development 2(2-0-4)

Prerequisite : None

Intellectual Property and Innovation, Intellectual Property Management,
Patent Searching, Patent Strategy and Patent Landscape, Innovation Management,
Business Model, Systematic Inventive Thinking for Innovation, and Design Thinking

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10405110 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)
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10405111 Rubber Processing 3(2-3-5)

Prerequisite : None

History of rubber industry, two roll mill, internal mixer, rubber
compounding, cure characteristic, mooney viscosity, compression molding, injection
molding, calender, extrusion, vulcanization techniques, automation system and
robotics in rubber manufacturing process.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405112  Innovation and Polymer Recycling 2 (2-0-4)

Prerequisite : None
Examples of smart polymers, waste rubber and plastic recycling, recent
advances in eco-friendly elastomer technology

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10405113  Industry Management and Entrepreneurship 3(2-3-5)

Prerequisite : None

Basic organizing and industrial production, production planning;
aggregate planning and operation scheduling; project scheduling; basic
entrepreneurial concept, business model and marketing

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



10405114  @UUALDINAVDINDALLDS 3(2-3-5)

JdeAunauy ; el

auUABanaveamadwes Tann ANULTY AIUATUNIULIIAY ALATUNILLTS
AALAY AIUATUMIUNITANYIA NSAU NTAANEANILAY NISIFFUNAINISNABA NTNTEAY
1 NTULLIT ANUATUNIUAITENUTE ANNATUNIULLELYY ANAT AYIUAIUNIULIINTZUAN
NINAZOU IATITRLATLUaNANISNAFDU

(Us3ee 2 las UFUR 3 $alus Anwidnenuies 5 9alus/dunn)
10405114 Mechanical properties of polymers 3(2-3-5)

Prerequisite : None

Mechanical properties of polymers such as hardness, tensile strength,
flexural strength, tear strength, creep, stress relaxation, compression set, abrasion
resistance, resilience, aging, ozone resistance, fatigue, impact strength, testing and
analyzing and evaluating the test results.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10405115 Rubber Compounding Technology 3(1-6-5)

Prerequisite : 10405 231 Rubber and Polymer Chemicals

Objectives of rubber compounding, compounding technology to achieve
the required properties such as hardness, tensile strength, tear strength, compression
set, resilience, abrasion resistance, heat aging resistance, ozone resistance, solvent
resistance, fatigue resistance, cellular rubber, rubber blends.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10405116 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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10405117 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)

94



10405118  m19ddeidoedu 2(0-4-0)
FwdeRurieu : 1l
nyIdeviserilasdvdnluesidins angldnismiuguavesenansd
fisnwlassnu dhAnndeadoudeiaueviolaseulaseny deenuatvanysal way
WauanaumsMwmewaznwsingunely 1 a1ansany
(U358 0 $la URUR 6 dalas Anwrdemuies 0 Faluy/dua)
10405118 Preliminary Research 2(0-4-0)

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 presentations in Thai and English by the end of the
semester.

(Lecture 0 hour, Practice 6 hours, Self Study 0 hour/week)
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10405119  Polymer Products Quality Assurance 2(2-0-4)

Prerequisite : None

Principles for product quality assurance based on standard production
processes, polymer industrial products, sampling, process control, credibility quality,
quality management, tools for quality management, and ISO standard system.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10405120 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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10405121 Fundamental of Materials Science 3(3-0-6)

Prerequisite g

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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10405122  Rubber Products 3(3-0-6)

Prerequisite : None

Rubber products with various applications such as engineering, tires,
sports, agriculture, industries, etc.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10405123  Polymer in Cosmetics 3(3-0-6)

Prerequisite : None

Definition and function of cosmetics; cosmetic types and applications.
Principles and types of polymers; properties and functions; applications of polymer
in cosmetics, regulation and safety; quality control and standardization.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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Fwdadunew : Tl
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guUnsallalilh uavadne wewwed ASesmuAN arewudeids LAef wazuuie ns

NauHuLazMIInnTTssnveTesinIna naenuNsToNTII T LAY UTULAS

(U3sEne 2 $las URUR 3 dalus Anwademuies 5 daluy/duan)
10405124 Maintenance of Polymer Machinery 3(2-3-5)

Prerequisite : None

Study in principles of maintenance in rubber and polymer
technologymachinery, ligshting, 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)

10405125 wodlasHaNLazaslunandfndandlaiues 3(3-0-6)

FTerunay il

TUszasAvansinseunadiuesnay sinvesnediwesuan aulAvoined
wosway weslulaindvesnisiiniuld @a15978Ussau AnunungYaunaslunanaind
aalawes Useinnvaaneslunanaindanalawes wu vdenlanedwesvewdlssy vdenla
wodwesrinvatsudendiiingn wazweslunaraindaralawesainnisiuausnaiafiniu
g9 WATATIEIU

(Us38e 3 lus UFUR 0 dalas Anwidnenuies 6 9alus/dunni)

10405125 Polymer Blends and Thermoplastic Elastomers 3(3-0-6)

Prerequisite : None

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

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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FwdeRurieu : 1l
vilomededaeulndnmluuazunluresilndn vlavesasiaiuus wade
ﬂﬂi%ugﬂwa&uaﬂ%qmzﬂau nsPaNEsEnINEsES LS iuwnIng aulidanavened
WesigaUsenau NInTIvdeULarN sUTEYNAlTUnedwesdseney
(U358 3 $alas URUR 0 dalus Anwrdemuies 6 Faluy/dua)
10405126  Polymer Composites 3(3-0-6)

Prerequisite : None

Classification of polymer composites, nanocomposites, types of
reinforcing agents, polymer composites fabrication techniques, interfacial adhesion
between reinforcing agents and matrices, mechanical properties of polymer
composites, characterization, and applications of polymer composites

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

10405127 msAnwideaula 2 2(2-0-4)
JdeAunauy : bl
msfnwuazinmusedimsuduiiaulasumaluladonsuasnediues

naenvuIfauinsindaraanisiunalulagensasnediues auaiuaulavesiaisd

uazinAne
(U358 2 $las URUR 0 dalas Anwrdnemuies 4 Faluy/duanmi)
10405127 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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Fnvanuneu : Ll
msfnvuasinmudesfisduiufiauladumeluladonuaznediues

naenduIfauinsindaraanisiunalulagensuasnediues auaiuaulavesiasd

waztnfnen
(U358 3 $als URUR 0 dalas Anwdnemuies 6 Faluy/duanmi)
10405128 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)

10400497  @vnafnE 6 BuNA

Jgradunou : audeulvvesarandviuaziiunisousy

w3suAunSeunsulUU iR uaniafnuilidosnia 30

Falug

nsufvRnuuaiouniaduninmiluaniudszneunsidnmsduiunu
fifetosivanuivnidnuegiduszezinm liteonin 16 dUavisieiiles thnw awded
HuUNIseUsHWIENANNSouneulUUf URNuanAafnw  fasdnihsneunanis  UHUR
nuaviafne  wardaveranulunsduannserindndnwm ennsdiivinm vide
919138TmA HEINESIEUNTUGTRNULE,

UAURlideend1 16 dUnW)
10400497 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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10400498  Nsi3BUIDATY 6 wiaenn
Fdaduneu : il
mMeferdefnuvierilassnuivnluaninfiesdeseadinisiinevsu

iWelaTuaeanudlunsinifeniefnvivierlassndndnldnunnuimszaunels

msffuguaresonansdivinmnsBeuidasy dnAnudoudeulasinvielasssianis

Seu3dasy dsnenuatuanysal uazdiaue manunely 1 Aansin

UAURlideend1 16 dUnW)

10405498 Independent Study 6 Credits
Prerequisite : None
A research study or a professional development project in the student’s

major 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)

10405499  NISANYINIBHNITUNIDHUNBUSUAIIUSLLNA 6 MU2LNA

Fgdaduniou muiteulvvesmnine ds

msAnesdeiinmundefineususnasane luavdviieides thanuides
Weulasansfny desenuatuauysel wasdlauonay Iﬂanﬂ%umauagslumwmﬁu%au
18390138 UT NI ITMsAnuvS eflneuverineususnsUseina

UdRlideend1 16 dUnm)
10405499  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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dasy
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Tassafrenangasiu Tassaframangnasiual U8R
NANGATINYIAEATUUAN nangnsIMeIAIEnTUMTA
avivmaluladensuazwafiues 61971791
(néngmsuTuuse w.e. 2564) INAMINTIN AT NOANDS

(nangnsuIuUTe w.e. 2569)

10405499 A15ANYI 6 10405499 A15AN®YN 6 ALAY
Hn9u vsernausy Hn9u vseRnausy

fnausEInea fnausEina




A1ANUIN 10

d1szn1suiulsamangasineAansiudn

A1913919AHMINTTULUATNE AT (MANgATUTUUTY W.A. 2569)
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1. vangasimenAmansiuga e1v13vgaanssuetsuasnaiiues (nangasuTuuse w.e.

2569) YSuusannuangnsinerdransiadin arv1dvunaluladensuazwatiues

(nangnsuTuuse w.A.2564)

2. d@numninendewild ldlianuiureunisuSulgauily Tunisussyunssi ../2568 e

- |
dUN ...

3. wangasusulsadledl Suldfvinfneiidn@neneuatnisinend 1/2569 Wuduly

4. wianalun1suTuugeuily

ieusulgnilomvemdnanshiiuaie wasduldaudszniAvensensasdneidnisses

NIOULATTIUAMIATLAUANANYILAINF .01, 2565 WazUTeNIATEIANENTINNITNTRANANY

AgafiukwImansUfifnunseuunsgiunandl Anmvualiaaidugaudnuiaiunisiau/

USUUTIT 821 88AYRIMANEATANNTOULATTIUAMAITERUaANANwILvisYF Inglvilseaziden

YDMENGNT 188x188AY03T18TT UarTIgazideavesUszaunsalnraudlvdniau aseuaqu

Wiese 9 AULUU 1AB.2 Ainuuall

5. a1sglunmsudlauiulss
5.1 nMsUFuUgedovangns
5.2 YfuusetiaUSeqn
5.3 NguIBIAU

5.3.1 gnLan 5 5187397

d1RU 3787397 nIAR
1 10305101 uAaRae 1 3 (3-0-6)
2 10305102 uAaA:E 2 3 (3-0-6)
3 10309105 #aAndvily 1 3 (2-3-5)
i 10309106 HAndvily 2 3 (3-0-6)
5 10301301 wdnan# 3 (3-0-6)




5.3.2 wiuluy 3 518397
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AU 5189391 NUINH
1 10305108 upaAaadmsuIne1maniazinalulag 3 (3-0-6)
2 10309107 wanwand 3 (2-3-5)
3 10304305 @dRLazNITINLEUNSNAaBLUDIAU 3 (3-0-6)
5.4 nguvNANIE
5.4.1 anLan 2 51897991
AR S1893%91 NUINH
1 10405 441 aMIkaznIsAnUITaU 3 (3-0-6)
2 10405 314 WIHNITUNDALUDS 3 (3-0-6)
5.4.2 §189390 2 518391
YT 518391 nienn NUNBLYA
1 10405122 WARS 91819 3 (3-0-6) greluiduranidan
2 10405116 NNSHTIVANWULLANIEUDY 3 (2-3-5) grenduraniadu
NoAUDS
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5.4.3 WAagusIha 397391 BULNA kazA1a5uU1IgsI18991 3 5187390

UsgTinuduunvesenssssusd laseadiaad
aNUR LazoIAUTENOUTDILNTITUTIR N1T5A1
A0 INUNE19 N5EUIUNNTTNE N T uLazEu
N13uUIFU8NIETTUIIRAIUNIATIU GAP LAy
GMP n53nduens UINTFIUOIUIN F01UNTT0IN
sysuflulssinelazAaUsEne uazuulli
HARAINE195TTLYIRAY Tumaalan

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

demand in domestic and international markets,

rubber, situation of

Trends of rubber products in global market.

BLIAN] $7073%7 () 519391 (lal)
1 10405121  995I5UNRLAY 2 (2-0-4) | 10405101  &195ITUYA 3 (3-2-5)
anunisadlan
10405121  Natural Rubber and World 10405101  Natural Rubber
Situation
JrdsAuneu : Ll deduneu : ladl
Prerequisite : ~ None Prerequisite : None

UseiRnnudunnvese1ssssuvid laseasng
Al @UUR LageIAUIENDUVBIYIIETIUYIR
ns¥nwanintiens nszuaunisitiiensdy
LaEYIILIA QREISIEFAERRLE SRR TIER P
1103514 GAP Uag GMP nMsvndBULALIATY
NN

History of natural rubber, chemical
structure, properties and composition of
natural  rubber, latex preservation,
concentrated rubber
GAP and GMP standards for

rubber

latex and dried
process,
natural and

process, testing

classification of standard Thai rubber.
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UAsealin1sanuUslulanauets19sIIuYIa
UfAseinistamludens lassairadeuledluiana
v99819n33U audAialadarain nisideulm
lanavede kagaudivnaiandvadens

rubber

reaction,

Chemical reaction of modification,
rubber

structure of vulcanized

vulcanization crosslink
rubber, viscoelastic
properties, molecular movement of rubber and

physical properties of rubber.

BLigtT 5787391 (1A%) 5139 (lnd)
2 | 10405232 ;fluasENgdws 2 (2-0-4) | 10405107  pdluazHandned 3 (3-0-6)
Wos
10405232  Rubber Chemistry and Physics 10405107  Polymer Chemistry and
Physics
IndaAuneu : Ll ITIAUneY ;. Ll
Prerequisite : ~ None Prerequisite : None

IAssainazautfvoanediues Uinseall
nsankUsluanareanadiues Uiseinisia
mludens Tnssadradenlesluianavosenins
sU auvAialadanadin mandeulmluiana
Yo wazauURNIHENdv0981S

Structure and properties of polymers,
Chemical reaction of polymer modification,
rubber

structure of vulcanized rubber, viscoelastic

vulcanization reaction, crosslink
properties, molecular movement of rubber

and physical properties of rubber.
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5197991 (1AY)

s (vd)

10405212  WoALBSTINN 2 (2-0-4)
10405212  Biopolymer

Audsrunay: bl
Prerequisite : ~ None
A a e A v a a
¥ianeaasTIN NN UlnsIasuLay 0
AUBIFITUBIR FI0819NDALUBSTINIMTIN I
| a & 1 Y a aa I3
WU nedesgasaatglaniadin nindndadu
peRUsEnoUNugIU Wedlonsondueaniluien wod
wanAnLaTdALaznadalUswaniny Wudu n1seoe
AAN8NN9TININ ITNTNIIVABUNISEBEFRNYN
FINIW UINTFIULATNITVONITFUTOINANERN
YN

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

10405106  winnssuwedwes 3 (3-0-6)
wazFandinm

10405106  Polymers and Biomaterials
Innovation

JdeAunew: LUl

Prerequisite : None

ganadmesiinmildanllnsidounas

WORLUBSTITUYIR AIBENBALUDITIN NI

wdlad wu wedwestevaanslavnsiinniisl

LLﬂaLﬁuaaﬁﬂﬁzﬂauﬁugm nodlansanTuoa

A1luLER NedlanARnwedalaznean1lusuan

T Judu fedrauinnssunedwesias Tag

FaanAuseyndld n1sdinisuwng

LNYASNTIU D1INT LALEIUEUR NISURYEANY

NTININ ITN1TATII@DUATEREEANE

nganeviedermuaiiiiedes

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,
examples of innovation of polymer and
biopolymer in biomedical, food and
automobile application, degradation of
bioplastics, testing of biodegradability,
laws or rules related to environmental

concern.
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5.4.4 WAagUShd 3979U1 WagAI95U8IIEIB 5 5187397

NINAADUANURVOINABUNIIUA LUU FNYNE
nsiamlug mm%ﬁmﬂuﬂ AINAADUANUANIY
Nandvasenanazwodiues W Auuds Ay
ATUNTULTIAY ATUATUNIUNITRNYIN AL
AUNIUNITANTTD mil,?lagilwﬁﬁmié’ﬂ NISATLLAY
fin N1TULLSE AUAUNIUleley AINNAT AL
FIUNIULTINTZUNA LAZAMNFIUNIULTIAAGD

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,
strength, and bending test

ozone resistance, fatigue, impact

A9l 3787391 (1) 5787391 (lnad)
1 10405331  N1IVA@RUANTANIG 3(2-3-5) | 10405114  audABanaveaned 3 (2-3-5)

Wanduasensuaznod EYGb;
Wes

10405331  Physical PropertiesTesting of 10405114  Mechanical properties of
Rubber and Polymer polymers

JrdsAuneu : Ll deduneu : ladl

Prerequisite :  None Prerequisite : None

auURBanavesnedwed tawa Aunds Ay
AIUNIUBTIAY ATTUATUNIULTIAALAS AL
FIUNTUAITANYIN NITAU NITAATEAINULAY
N3LALFUNSINIINABA N1INTLANFT AITUL
159 AUATUNIUATITANTITE ATTUATUNIU
Tolgy AINAT ATUATUNIULTINTELAN AT
AU AATIzMarLUanan1sundau

Mechanical properties of polymers such as
hardness, tensile strength, flexural strength,
tear stress relaxation,

strength, creep,

compression set, abrasion resistance,

resilience, aging, ozone resistance, fatigue,
impact strength, testing, analyzing and

evaluating the test results.
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n1suImseugaamnssuosdu n1saruay
AuAInlugAaIMNTIUNBAINBS 1A
9na1mnssUlUNITAIVANANANKEAS U NS
PBNLUU UAYINLNUNTEUIUNITHER

Basic industrial management, quality control,

standard quality control for rubber and
polymer products, Production design and
planning

A | 318397 (H) 518391 (Tnd)
2 10405312 MSIANISRAEMANSIH 3 (3-0-6) | 10405113  N15IANIS 3 (3-2-5)
noR3 DAAIANTTULAY
AUsENEUNS
10405312  Management in Polymer Industry | 10405113  Industry Management and
Entrepreneurship
Fteduneu . Lidl Fedunew . lud
Prerequisite :  None Prerequisite : None

nsUmMsessnIuarMITansn1INanL oy
A1TINUHUAIGINITNER N1TINUHUTINLAL
nMsdaaduTuneumsnan wwnAndesduns
L‘ﬂu&gﬂisﬂaumi UWNUGIND UATNITAAIN

Basic organizing and industrial production,
production planning;, aggregate planning
and  operation  scheduling;  project
scheduling; basic entrepreneurial concept,

business model and marketing
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AUNUITLALIAUTENBUVBIUTANTTY  N1T
durunsnddunislygiuazoudniinsg
ASEUILAITNAILILIANTINLAZN1STANTS A5
yar1nlguinnssuuaginalulad n1sidiaue
NANAUNAULUY WagnNIaAne)

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.

A | 519390 (1h) 510397 (lusl)
3 10405241  MFWRILILIANTIY 2(2-0-4) | 10405109  nYTHmUIUIRNTIN 2 (2-0-4)
wasNIndaUNI
Ugyayn
10405241  Innovation Development 10405109  Innovation and Intellectual
Property Development
rsRuneu il eduneu . il
Prerequisite :  None Prerequisite : None

AUEIR eI dunsleyginenisasng
WinNTsu N1sUsMsInn1snsndaunieleygn
nsduduanidasifionauuinnssy 115119
nagnskazIAs1endnsdng n133anIs
WinNTsU N13a39lAagININIANTIU N15AA
Fasruuifiead1euinnssy wasn13AnLd
DONWUUY

Intellectual and

Property Innovation,

Intellectual Property Management, Patent

Searching, Patent Strategy and Patent
Landscape,  Innovation  Management,
Business Model, Systematic Inventive

Thinking for Innovation, and Design Thinking
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ndnnisuagnguivediaesilerieg dmiunis
MTIVMNNYUTVBINDALUBS bALA NISNAFBU
Josdu (Msavany AmumwILLy Msvageuie
Waalw) nrsyndindaluiana n1siinsgsidaeg
wienaamasietulasinlnsnyil wiesdnedes
wunfnslawuudauninsiives w3sadusisn
aalnsiimes indesdnmosudvaaunuiunass
s w3sameslunsiuednueuuilawes edes
Tasgviandiitdananain nqeganssau
Bdnnseu wazwadansiATelmg TIuhens
W3NRIeg1ienNITIATZR LardATIEiNaaIn
%’aaﬂaﬁlﬁ

Principles and theory of instrument for polymer
characterization including preliminary test

(solubility, density, flame test), gel permeation

chromatography, nuclear magnetic resonance
spectrometer, Infrared
differential

thermogravimetric

spectrometer,

scanning calorimetry,

analyzer, dynamic

mechanical  thermal  analysis, electron

microscopy, other new methods for

investigation of polymer, sample preparation

and data analysis

A | 51930 (1) 519391 (laaal)
4 10405313 N1sATIRANUAEIANIE 3 (2-3-5) | 10405116  A1sWaR 3 (2-3-5)
VOINDALUDS ANYULLANIZVOIND
awes
10405313  Polymer Characterization 10405116  Polymer Characterization
dsAuneu : Ll Jdsdunew : ladl
Prerequisite : ~ None Prerequisite : None

N1SATIIMNANWULVDINDALUDS NANNITLAY
nouiveaiaiesiloniag dmiunisnsran
Snwarvomedwe?d Tdun nsmeaeulody
(NM58%A18 AUNUILLL N1SNadaumIeLlad
1) nsuimdnluana nsineidae
wionaamesiiedulasulnsns @l ndeq
Jueassuunuinislaluudaidnlnsdines
w3asBunsusaalalvsimes tasaannle
sudaaunuiwnassun’ wieuveslunsti
wasnueuulawes wissdasiviaiudou
Wena 1e3eadasziaudiidnanatn ndea

EN

9anssAuBIanATaU wastallan1sIAs12i
il o Saudanswieufegiaiionsingz
wazdnseinaaIndeyailld

Principles and theory of instrument for
characterization

polymer including

preliminary test (solubility, density, flame
test), determination of molecular weight,

gel permeation chromatography, nuclear
magnetic resonance spectrometer, Infrared
differential

thermogravimetric analyzer,

spectrometer, scanning

calorimetry,

thermomechanical  analysis,  dynamic
mechanical thermal analysis, electron
microscopy, other new methods for

investigation ~ of  polymer,  sample

preparation and data analysis.
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PLIAYY 5787391 (1) 519391 (lal)
5 10405492  lassaumanalulad 2 (2-0-4) | 10405118  MsiseLdesdu 2 (2-0-4)
PLaTNOANDS
10405492  Rubber and Polymer Technology | 10405118  Preliminary Research
Project
IndaAuneu : Ll ITIAUneY ;. Ll
Prerequisite : ~ None Prerequisite : None

n1537en3evinlassuIvdnluiesujinnig
aeldnsifuguavesenasdnuinulasenu
Unfinwfedloutalauensolasisnalaseany ds
enuatuanysal kasiEuaranumen v g
wazn1wdengunielu 1 anansiny

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
presentations in Thai and English by the end of

the semester.

n1933en3evilAsInInluiesuuRng
aeldnisiiduguavesearsdfiuinun
1A5eu UnAnwdeleudalauensalasasng
1A5991U dengauatuanysel wasdnaue
NA9IUAIENTY INEnIon1wISanguaely 1

A1ANIIANY)
A research study or a project in the
under

laboratory 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 presentations
in Thai or English by the end of the

semester.
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5.4.5 Wagushd wazA1a5u185183%1 9 189397

A9 3787391 (1) 518390 (lndd)
1 10405231 aswaldmiuens 3 (3-0-6) | 10405103  ansiAldunsueuay 3 (3-0-6)
waywoAes WoRLLDS
10405231 Rubber and Polymer 10405103 Rubber and Polymer Chemicals
Chemicals
dsAuneu : Taidl dsAuneu - Taigd
Prerequisite : None Prerequisite : None

iauazn1siinuesansiadiens loun a@s
AU @1569459 @15NTEAURALAITNUI
UfAzennisnegu anstlesdiunsidouanin
a159 AN @15978TUNTEUIUNNSTHER WAy
a159u 9 asfuusnedwes liud asn
Wi duloasuunse a15uszanu arsiiiy
AUNULSINTZUNA Laznaahloies

Types and applications of rubber
chemicals; vulcanization agents,
accelerators, activators and retarders,

antidegradants, fillers, processing aids
and others. Polymer additives; fillers,
fibers,

impact modifiers and plasticizers.

reinforcing coupling  agents,

yiauarn1sldauvesarsiaiiens laud arsaegy
@1367159 ansnTedulazasminUiseIn1saegy
arstesfunisdananin arsfuiu arsdaely
ATLUIUNITNER Warasdu q asiiuudamediues
louA arsddn tduloEiuunss asussanu a1sne
Wosuagwanafluiwes

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, blowing

agents and plasticizers.
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Prerequisite : 10303250 Organic Chemistry
ﬂaﬂmiﬁugﬁuLﬁaaﬁuwaaLuaé (Usgenn A9
Funde lassadmneganiauasdagiuine)
n1srindalukana audinieminuseu ns
azane woAnssun1sina audAena UHnzen
wodluelstwtu an1izvesnedluslietuy
FregremediuosuuunalnLuuty wavwuy
s Tid ey

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.

7 s183%1 (LAY) 1391 (Tnsd)
2 | 10405211  wedAwesWugiu 3 (2-3-5) | 10405104 wodluesiugy 3 (2-3-5)
10405211 Fundamental of Polymeric | 10405104 Fundamental of Polymeric
Materials Materials
AuUsPunau: 10303250 WAiduUnNe Auderuneu: 10303250 LAflduvn3e

Prerequisite : 10303250 Organic

Chemistry

(%

ANuifiug AsIfuNediues (Useian nns
Funde lassadimiaganiauazdugiuing)
nsvuialiiana audivisaudeu nsazany
WoAnssuNshva Ujisemedwelsiedu anniz
yaanadwalsiety Aregranediwasiuunaln

WUUTU WaZWUUTIFINEALY

Fundamental of polymeric materials (types,
polymer nomenclature, microstructure and
morphology) , determination of molecular

weight, thermal properties, dissolution

properties and rheology properties of

polymer, polymerization processes and

conditions, examples of step- growth and

addition polymers.
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FUAVOINOAUDTHASNITITIIU NYRNTTUNT
Tnavemedwes wdssilevnasvandinisiva
YDINOALNDINADULAT AN TUTULAINDR-LUDT
walulagn1suussunedwesisen q 1wu n1s
30 mMstususensdadeanudou ndngiu
n138a wazn15Un Wudu malunisuwdsgy
wanainlulg wazszuuAIuaudnlulily
DNENVNTTUNAERN

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

i s183%1 (LAY) 1391 (Indd)

3 10405311 walulagwanadn 3 (2-3-5) | 10405110 walulagnanasn 3 (2-3-5)
10405311 Plastic Technology 10405110 Plastic Technology
FudsAunau ;- Ll FudsAunean  hidl
Prerequisite : ~ None Prerequisite :  None

yilaveanediuesuarnisldany
Ivaveswediues 1n3esflovaaey autinislva
Yosnadieiviaeumal  arsuTuusdanediues
walulagnsuusunediuesisnne 1wy ns
30 mstugudenssadsauion n13daia

NEANTIUNNS

miamsﬁugﬂ wazmsUn Wudu weluladng
wUsgunanadinlval 9 uaszuumIuANsnlula
lugmamnssunanasin

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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UsyIRgnannnssuens m%"aqmaumqaaqamgq
w3eaaneuula n1snanensiuansadl
A199ALU1 N1TAALYILUN N1TIALNULIY NIT
ngnge wallanisiaalud nalulagniss
lagifage walulagnisudsglendluia way
JEUUMIUANSN UL LUENaYNTTUENS

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

Fdi 318391 () 518391 (Tnd)
4 |10405341 nsvunIwldsgu 3 (2-3-5) | 10405111 nszvunsels - 3 (2-3-5)
g4 U89
10405341 Rubber Processing 10405111 Rubber Processing
rsAuneu : laidl dsduneu . laidl
Prerequisite : ~ None Prerequisite : None

UseiIRgNaINNTIUENY LA DINANE L UUEDA
Qﬂﬂ?:ﬂ A3 INANE1ULTA N1SHALEIIRY
asindl ngAnssunsianilud auviayud
N158ALUN N19AALTNLTYT NITIAUAULIE AT
ndngn nallansiaatud ssuusnludfvag
ViuguAlugnavMnIsuLUUe

History of rubber industry, two roll mill,
internal mixer, rubber compounding, cure
characteristic, mooney viscosity,
compression molding, injection molding,
vulcanization

calender, extrusion,

techniques, automation  system and

robotics in rubber manufacturing process.
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Fdi 378391 (1A) 510397 (lu)

5 |10405321 weluladihens 3 (2-3-5) | 10405108 weluladinens 3 (2-3-5)
10405321 Latex Technology 10405108 Latex Technology
Jdsdvneu : Tud deduneu Ll
Prerequisite : None Prerequisite : None

fuveniensan nsiudnuwanmines ns
nant1e19ty n1sHAnteadLaIIEE 11
nAFoUNEns asialldmSutine s nsruanms
WARHAR TN TN WUNENSU9INNITTY
mMadndn3du nswaeit g1t N8
wazinaluladlvi q dmSunisnaandndud
e

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.

funwestinensan n1stAudneIEanI e
AALERESYBMNENS NSHAANENHY NSHER
dre19dansiesd n1snaaeutinegns aisiaidl
duduthens nszuIumsHAnNARSaueiantn
£19 LWUNAAS NN MBNdNgTU N3
ot enwleath nmens wazmeluladlug o
AFUNSHARKAR S9N
field
rubber

production of

History and origin  of latex,

preservation of natural latex,
stability of rubber latex,

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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nAnfaaiandldauiily Wy winsusiens
waeunN1lyu 87981 8195RU89 @188198n
nsutiindey Wudy nansasienmneiuiinn
wu gnnean gninuda wazseadin Wusu
HandusiedluugnavnTsy 1Y Jauazles
g19vie a@renu d@elnasiada ndndueiens
Anlavie LU Uﬂﬂqﬁﬂ @Jﬂﬂéjﬂﬁl%‘i g19999AD
aznu Wudu ndndudionsde wazuinsgiu
NANA NN

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.

99 5187397 (LHL) 518391 (lud)

6 10405 342  WARNMINYN 3 (3-0-6) | 10405 122 NARAUNES 3 (3-0-6)
10405 342 Rubber Products 10405 122 Rubber Products
Jrdearuney - bl Arderuney - bl
Prerequisite : ~ None Prerequisite : None

NanAaaie1afiinsUszgndldnisfiusing 9
WU 819M9ANUIAINTIY 8190 B19gUnTaii
gNNNAUNBATNTIN 8N LUIAAMNTTUAN 9
sty

Rubber products with various applications
such as engineering, tires, sports, agriculture,

industries, etc.
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Bt 5187397 (1Hw) 5139 (lnd)
7 | 10405 343 walulagnis 3 (1-6-5) | 10405 115 walulagnis 3 (1-6-5)
2ONANTYN 90NANTEN
10405 343 Rubber Compounding 10405 115 Rubber Compounding
Technology Technology
UIAUneU : 10405 231 @siAlidnsy | ArUsAuneu ;10405 103 asiadidnsu
PLaTNOANDS NG LRI

Prerequisite :

10405 231 Rubber and

Polymer Chemicals

T UsraIAr8INITRRNgNIeNe N1508NEANT

g9lTauiRnINA0INIT WU ANULTe AL

ANUNIULTIAG ATUATUNIUNITANVIA N1TAY

SUMEINADA NINTLAIET ANUAUNIUATTEN

7159 ATUATUNIUAIINS DU

AUATUNIY

YBUYAT AIUATUNIUNNTAT 89RALane T

< v
819 azyNNaN LWUnU

Objective  of  rubber

compounding,

compounding technology to achieve the

required properties such

as hardness,

tensile strength, tear strength, compression

set, resilience, abrasion resistance, asing

resistance, solvent

resistance,

fatigue

resistance, rubber-metal bonding, cellular

rubber, and rubber blend.

10405 103 Rubber and

Polymer Chemicals

Prerequisite :

TngUsraAveIN1TeBNgnIeN N130aNgNTEN
IiauTAn1udednis 1w ANLde A1y
FIUNTUBIIAY AIUATUNIUATTANVIA A15LEE
SUMAINIINASA N1INTLAIT AIUATUNIUNNT
ANNTD AUATUNIUNITULULSIAIEAITNS DY
AMUATUNIULELY U AMUAIUNIUVBLAT AN
AunUN15aT Tluene wazenanay Wuduy

of  rubber

compounding technology to achieve the

Objectives compounding,
required properties such as hardness, tensile
strength, tear strength, compression set,
resilience, abrasion resistance, heat aging
resistance, ozone resistance, solvent
resistance, fatigue resistance, cellular rubber,

rubber blends.
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TUsEaIAveINITns e NI TNAY YinvDs
wodluesnay wosluladndvssnisitriule
guiRv0INedlUDIHNEY d15928UTsany
AUNUIEYDUNDS LUNAERNDaalAlLes
Uszlnnvoanasiunargindardlaiues tgu
vdenlanedwesvesdlnsu vaenlaned-
asyianataudendiingn wazweslunaaind
adlalueINNNSIUAUANAIERNAUEI

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

combinations.

BLIAN] 5787391 (A1) 579391 (Tnaal)
8 10405411 wedlmeosWwauuway 3 (3-0-6) | 10405125 WOALNDIHAY 3 (3-0-6)
eslunatadn wagLnosly
danalaued wanahn dana
Toues
10405 411 Polymer Blends and 10405125 Polymer Blends and
Thermoplastic Elastomers Thermoplastic Elastomers
ndanunew :  ld dsAuney : Ll
Prerequisite :  None Prerequisite : ~ None

TogUszasdvaanswiounofuasuay yinved
nodllasual auvivaanediesnay woslula
Indvesnisiniuls arsdieusyanu AunLneY
vpunaslunanaindadlames Ussinnaeanes
Tunaiaindaalaues iy vdenlanediues
yo3dlp3u vdenlanedwesviinvaraudeniia
NAN waraslunanaindanalaiuesannnisiy
AUANANARNAUENS LagnISlgey

Objective and types of polymer blends,
blends,

thermodynamic miscibility, compatibilizers,

properties of polymer
definition and classification of thermoplastic
block
block

copolymers, and hard polymer/ elastomer

elastomers  such as  styrenic

copolymers,  crystalline  multi-

combinations, and their application.
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ELIAYT 3183%1 (1A) 518397 (lusl)

9 110405412  wodAwesWIUsENOU 3 (3-0-6) | 10405126 wedwesWUszney 3 (3-0-6)
10405 412 Polymer Composites 10405126  Polymer Composites
dsAuneu : 1l dsduneu ;- laidl
Prerequisite : ~ None Prerequisite : None

TJoruuasrinvonediuesidelsenou  ¥iaUes
awinduasdils  maliamstusune-wedids
Usenau NTIANILTEIINETLETULTIAY
wnsnd  MsUssendldaunediuesidalseney
219U UADUINEANANANSIESULSS AAINTIUT DU
Se8819naUlNER
Definition and classification of polymer
composites, types of matrices and reinforcing
agents, fabrication

polymer composites

techniques, interfacial adhesion between
reinforcing agents and matrices, applications
rubber

nanocomposite mixed with reinforcing filler -

of polymer composites,

also reverse engineering of rubber composite.

yianodwesneulndniiluuazuiluneulnde
YUAYDIATLATUUS Lmﬁﬂmifﬁugﬂwaamaﬂ%a
UT2NoU N158ALNIEIENINNAITLATULTINY
W3NG duURTNaveINeANesITIUIENOU N3
M3I9E0UKAENITUTEENALTIUN DAL ND ST
Usenau

Classification  of  polymer  composites,
nanocomposites, types of reinforcing agents,
polymer composites fabrication techniques,
interfacial adhesion between reinforcing
agents and matrices, mechanical properties of
polymer composites, characterization, and

applications of polymer composites.
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Prerequisite : ~ None

7 5187391 (LAY) 1391 (Indd)
1 g 221 gNENATIEN 3(3-0-6) | 10405 105  ©19dWATIZI 3 (3-0-6)
RP 321  Synthetic Rubber 10405 105  Synthetic Rubber
AudsAunay - bl AudsAuneu . Ll

Prerequisite : None

gnslassaianardsnsduasiey audiuaznis
Tduvesesduasiziuidnnig 9 1du v19le
lensu erseadons vndmledu ©1999A
wu w1997lnd enelulesd wrsraslsndu o1
WaeelsA1suou uTalau waze1sdunsien
¥indu 9

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.

gnslassasianazdtnisdansien auddnas
N15109UVRIFUATIERSTAR1S 9 LYY
grglelaniu vraealens eredmladu
gr9dfiney 8199710 19lulesd e1snae
Lsniu gnangeelsaisuay e9ddlay uag
greduasIzirindy 9

Structure formula, synthesis, properties and
applications of synthetic rubbers such as
polyisoprene rubber, styrene butadiene
rubber, polybutadiene rubber, ethylene-
butyl

chloroprene

propylene diene rubber, rubber,

nitrile  rubber, rubber,
fluorocarbon rubber, silicone rubber and

others.
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Bt 5187397 (1Hw) 5139 (lnd)
2 | 10405 491 funun 1(1-0-2) | 10405117 duun 1(1-0-2)
10405 491 Seminar 10405117 Seminar
TIRUNDU : Taidl TIAU Taidl
nou :
Prerequisite : None Prerequisite  None

AnwAuainuitefiunaulanedumelulad
grauarwoRles Levausnazeiuseludu
S

Self and individual study of interesting
topics related to rubber and polymer

technology for seminar in classroom.

Anwduaeuatefiuaulaneiunalulad
prauavnedwe’d ewausuazeiuseludu
1S

Self and individual study of interesting
topics related to rubber and polymer

technology for seminar in classroom.
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19TuN15L T8 URUU N15LTIUAILAY AIEN©YT
sUNsUIVIAdn N1sl@sunInalgeasiy
NTINAN ANSAINUATUIALAZINEAZLDEN
UsznaunImaIweesivndn nslyulaynis
T audR S2uIU9Dkazge N3
FOULUUAIE 9 N15LT8ULNLATR N158 LKLY
AMNIsN wazAnwinsldlusunsuAsuRImes
el U UTEULUY

abbreviations and

Drawing instruments,

symbols, engineering lettering, applied

geometry,  theory of  orthographic

projection and orthographic  drawing,

sectional views drawing, auxiliary views
drawing, freehand

pictorial  drawing,

sketching,  dimensioning,  interpreting
engineering drawing, basic computer-aided

design

Fdi 3183%1 (1A) 510397 (lu)
3| 10405 344 NaTgULaL 3 (2-3-5) | 10405120 QUG 3 (2-3-5)
DIUKUUN DIUKUUN
FINTTU 3mﬂiimﬁu§’m
ﬁugm
10405 344 Basic Engineering Drawing | 10405120 Basic Engineering Drawing
and Reading and Reading
AdsAuneu : Taidl JrdsAunou : Ll
Prerequisite : None Prerequisite :  None

[

cs' a =~ o 1 o ¢ al
Lﬂiaﬂﬂ@IUﬂqiLGUUULLUU ANYBDLLASHUANTEUN

o
[

TFluN1SLTURUYU NISITYUAIEY FIDNYT
sUNTUIVIALR N1 TEUNINRIRDSIN
ASINAN NITATNUATUIALAYSI8aLLB YN
Usznaunnangeaslunsiin A15eULaENg
THauInAINENNER STUIUD19BILaLIITIY
ANSTULUUAN | N5 TBULHLAR 11987
LUUTAINTSY hagAnuwini1stalusunsy
AR MBS YIS UL ULUY

abbreviations and

Drawing instruments,

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
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Tnssadrafiugiurestan audfveatan
ANNFURUSTEnINlATas1ganIaiuauUR
voa¥an n1sldaunarnssuisnisnanvesdan
Usztanenee wu lavy wiln nedlues uag
Tandalsznay Judu srudansideuann
VBT
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,
engineering drawing, basic computer-aided

design

BLIAN] 3183%1 (1A) 510397 (lu)
4 [10405332  Fagmamifugiu 3 (3-0-6) | 10405120  JAmenansitugny 3 (3-0-6)
10405 332 Fundamental of 10405120 Fundamental of Materials
Materials Science Science
AdsAuneu : Taidl rdsAunou : Ll
Prerequisite : None Prerequisite :  None

Tassadrsfiugruvestan autfivesiag
ANNFUTUSTEnINlATEIaganIafvanys
Yoa3an NsldnuuaznITIIsnnanvesian
Usztanengg 1w lang wsdin wedlwes uag
TanLBaUsenau Judu saudenisideanin
YBIJa0)
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.




175

AnwAeafundnnstiseinwieiesdnsnalu
Nuwmaluladenauasnodiues aunsallui
LEsaing wowmed ASesmIuAL @eNIUE
Mde s WaThUSe N9ILALLATN1SN
M51901555nLAT0sININA MAaDAIUNSYOL
Usasnwuazuiuuss

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, and

including  repair

adjustment.

BLIAN] 5787391 (A1) 579391 (Indd)
5 10405345 n15U5asnw 3(2-3-5) | 10405124 AU 3 (2-3-5)

\3osdnsnaned \3osdnsnaned
Wos Wos

10405 345 Maintenance of 10405124 Maintenance of Polymer

Polymer Machinery Machinery
dsAuneu : Taidl dsAuneu - il
Prerequisite : None Prerequisite :  None

AnwiAafundnnsthssinwiaiesdninaly
Auwmalulagenawaznediwes gunsalluily
LE9AIN uBLADS LATDIAILAN ANEWIUEY
MEe e waTwUIY N1FUNULAZNNTTR
M51901585NLATEIININA AABATIUANTTEN
U1gasnwuazuiuuss

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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i | 519707 (1) 519391 (laal)
6 10405 493 n1sfnwiiteaula 2 (2-0-4) | 10405127  msAnwwiateaula 2 (2-0-4)
2 2
10405 493 Selected Topic 2 10405127 Selected Topic 2
UIAUneY : Taidl ndanunew : il
Prerequisite : None Prerequisite :  None
mMsfnewuazinauseafimaadufialadiu | nnsdnwuazinmudesfimdadufiaulagu
waluladynauaznedues naenauIiwuinig | alulagde suasnoaiues AaenauITauInNIg
lysidrganiesumalulagersuaznediues | nddrganienumalulagdeonsuagsnadiues
muANaulaveeIsdLazindne mupNaulaveseIsduasindne
Study of interesting and new topics related | Study of interesting and new topics related
to rubber and polymer technology. to rubber and polymer technology.
BLIAYT 5707397 () 519391 (lal)
5 | 10405494 msAnwivhdeaula 3 (3-0-6) | 10405 128 nisAnwiteaula 3 (3-0-6)
3 3
10405 345 Selected Topic 3 10405124 Selected Topic 3
dsAuneu : Taidl danunew :  ld
Prerequisite : None Prerequisite :  None

AsAnwnazRnnuiefindaduiiaulosu
WAlLlady19uanealues AAeAIWIIAIUINIT
Tusddrganissumalulagesuaznadiues
auANaulaveeIsdLar nAne

Study of interesting and new topics related

to rubber and polymer technology.

nsAnazAnausesfindadufiaulasuy
WAlWlagy1uasnealles AaenIuITRININAG
Tysiaganisiumalulagensuasnodiues
puANaLlaveeIsIRar TNANW

Study of interesting and new topics related

to rubber and polymer technology.




177

5.4.7 winlna 4 5187390
5783919 1: 10405112 UINNTTURALATS bULAANDALUDS

10405112 uinnssuuaznssleifanediues 3 (3-0-6)
UsAuney ; 1l
FBg1aNBALNBsRANALATWIANTTY NS5 lulAaeIarnadin Lavmalulad
geiidufinsrodanndeslutiogiu

(U358 3 $alas URUR 0 dalus Anwrdemuies 6 Faluy/dua)
10405112 Innovation and Polymer Recycling 3 (3-0-6)
Prerequisite : None
Examples of smart polymers, waste rubber and plastic recycling, recent
advances in eco-friendly elastomer technology
(Lecture 3 hours, Practice 0 hour, Self Study 6hours/week)

4

5783v791 2: 10405102 mAlulagaaLazUTIRAI

10405 102 nAlulad Tanuasussin 3 (3-0-6)

Fudaduneu : Ll

pdnmsfiugrureanaluladussaias mawdssiinvesussadast wihflves
us39iue ndnnsiugumealuladnediues maiiwediwesuldluussqsns mnaaay
%uﬁugmsuaﬂ Us5YnuaInediues Mé’ﬂmiﬁugmmﬂﬂag@aLLazﬂ'ﬁzm‘t} mMsydeuas
nseanmunld Tuussadust msneaeuduiiugiuresussgiasinssay ndnnisitugiu
walulafufuaslavy nmiufuaslavganldluusssus nmadeuduiiugiuvesussy
faustufuazlany wdnmsiugIuTeINITeeNIUUUTISel

(U358 2 Flas UFUR 0 dalas Anwrdnemuies 4 Faluy/duan)

10405 102  Materials and Packaging Technology 3 (3-0-6)

Prerequisite : None

Fundamentals of packaging technology; classifications of packaging;
functions of packaging; fundamentals of polymer technology; application of polymer
in packaging; basic test methods for polymer packaging; fundamentals of pulp and
paper technology; application of pulp and paper in packaging; basic test methods for
paper packaging; fundamentals of glass and metal; application of glass and metal in
packaging; basic test methods for glass and metal packaging; fundamentals of
packaging design.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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5783919 3: 10405 123 WoALNDSULATDIE1D19

10405 123 wedlesluaiosdiens 3 (3-0-6)
Fvdsduneu : Lidl
AnumIgkagntinivesaieadiens Ussinniaiesdrenuasnislden
ndnnsuarUszianveanediuesd auantiazming nisldnedimesluiadesdions
ng sy wagauUaonsiy N1SAIVANAMATNLAZLINTFIY
(Us38e 2 Flas UFUR 0 $alas Anwidnenuies 4 $2lus/dUnnsh)
10405 123  Polymer in Cosmetics 3 (3-0-6)

Prerequisite : None
Definition and function of cosmetics; cosmetic types and applications. Principles and
types of polymers; properties and functions; applications of polymer in cosmetics,
regulation and safety; quality control and standardization.

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

5783977 4: 10405119 msuszAuRAWNAnA I NaADS

10405119 n1sUseiugunIREnsusinedos 2 (2-0-4)

Fudaduneu : il

nannisUseAdunUAITnEuAI N19TNAT8E19 N15ATUAY
n3¥UIUNTS ALdelie st muanuAn Le3edlslumsdanisAaAIT N1 A S50 U
HAASUINNAIMNITUNDALDT |aYTTUULINIFIU 1SO

(Us38e 2 alus UFUR 0 dalas Anwidnenuies 4 dalue/dund)

10405119  Polymer Products Quality Assurance 2 (2-0-4)

Prerequisite : None

Principles for product quality assurance, sampling, process control,
credibility quality, quality management, tools for quality management, standard for
polymer industrial products, and the ISO standard system.

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