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(Thesis)

594 9 “uenn
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3.2 WU 1.2
wUN 1

Ree

AANSANEIN 1
Iuumhiein (gul) - Y08 - Anwimenuied)

741-531 neninus 3(0-9-0) AVt
(Thesis)
741-501 YA3Y0 1: inweIduuavduuun* 4((3)-3-6) mhenn

(Module 1: Research Skills and Seminar)
s 3 NUINH

[

* amziouspunuulituniiein wazdeslasudyanval “S”

AANISANEIN 2
Tuuniein (gud - UUR - Anwimenuies)

741-531 Anendnus 9(0-27-0) PUIYAR
(Thesis)
594 9 28nn
Ui 2

= =
AMANSANEIN 1
Iuumhein (el - UJ0R - Anwisieaued)
7641-531 nenfinug 9(0-27-0) mgin
(Thesis)
594 9 VR0
= =
AANISANEIN 2
Iuniein el - UHUR - Anwimenuies)
7641-531 nentinug 9(0-27-0) igin
(Thesis)
374 9 Ve R
TUUN 3
= =
AANSANEIN 1
Iuuniein el - UUR - Anwimenuies)
7641-531 nentinug 10(0-30-0)  wein
(Thesis)
59 10 AVeEni
= =
AANISANEIN 2
uUmenn (ged) - UJUR - Anwisigaued)
7641-531 nenfinug 10(0-30-0)  vuIwnA
(Thesis)
594 10 VR0



) =]
A1ANIIANEYIN 1

741-531 Anendnus

A1ANTSANWYIN 2

741-531 Anendnus

(Thesis)

(Thesis)

Iuumhiein (el - YJOR - Anwisieaued)
10(0-30-0)  wuIenn

594 10 d8nn

Tuumiein Mgud - UUR - Anvimenuies)
12(0-36-0)  wulenn

59U 12 “nienn
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AT 4 NITIANTEUIUNNTITIUS

1. Wleu1eN15IANITETEUNTTEOUVBINININGITUERVAUATUNS

TnevidngasiifiuuuunsdanisSounmsasu deil

1) dnginidamsfnvidaysannsmadeudiunisiinu (Work Integrated Learning:
WiL) witeliiAnnsBeuiianansauifauldas wu msseuiiiiunisasiieriness
nsNANRATUMI BN UsraunsaiaTeuentiesSeunuanfunnFeuluieaeu iy
sULUUYRINIANY1ATY Msilnam aviadnw msvihauitedses Wusu Tnedeli
eAniiaeaunsn WL litfesninfesas 50 vesneivlumdngms nsdififinrmsmilody
WIBNUIIVNNT $PIa A wastenwu Tiseylisie

2)  MVUAMIENITINNITSHUNITABULUULTAIN (active leaming) LitipuninTaway 70 ved
e lunangns

3)  mvualiynsednldniwsinguiulunisdnnisnisseunisaeulitesnindesas 50
Y43 IUNANGNS

2. MINmuInuanyMzvasinAnelunangns

AMENYULVRIINANYI HadWsn15eusvameangns (PLOs)
AnidnwazyAnaraly
1. Social engagement and PLO5 UFtAnueglusyilouite Sanudedndqain 3
environmental concern AITLIUTTUNINIYING UALINEETOUE
2. Critical communication PLO3 Timalulafansaumaiionsdududoyauazns
SguImunuLes

PLO 4 3nneTadnnnsniw lneias nendingulaaeg
gNRDIaTASIUTEIAU
PLO6 UfURnusuiugdulugugiihuasgmuiialv

ussa maneluesdng
ANENYTUARAAINIYN NI DFANERS
3. Professional research skills and PLO2 313 sonuuukazdLiumATeldnunnnsgidy
ethic LAY DY ULALILDTTIUTIUMININS

4. Innovative polymer technologist | PLO1 @319aeAnuslmivauinnssusunadiues e
WAILTINAUYIONTYUIUNINENVDINENT I 1NVTE N

LB IAEANTNDIAINUSITULALNANTENUMADELLINA DY
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a

A1TUEAIANNFNNUTIENIINATNS NS RBUSTEAUNaNgAIAUNINIFIUARAISEAURANANET W.A. 2565

9 9

HAAWSN13ITEUS WAAWSNTS | WaAWSMIS | A3 | vinwe | Q38539 | Anwaizuana
JAUNENEAS (PLOS) Seuinaly | Beudianiy
PLO1 @3190eAnvainse v v | v v

wianssusunedwes e
W IngAUYIaNIEUIUNT
NANUDINANN NSO NDR
woslnodimudduuas

HANTENUABALINABY

PLO2 5151 09NUUULAY v v v v

AtiunwIdelanunnsgu

[y

198 wazeguuNugIU

AFIYIVTTUNIIVINIG

PLO3 Towmaluladasauwmne v v v
\ieNTsAUAUTRLAKALNTS

ISEUIMERULeY

PLO4 AWn¥daivInis v v v v

AMwivelazawdingula

a819NABIAZATIUTTAY

PLO5 UfjiRnueaglussideu v v v
a o IS A o & a

Al e uTednd ga5m way

INAGITUL

PLO6 UfjiRcusauiugduly v 4 v v

Fruzglavmuieliussa

WhvunelusaAns
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4. HAdWSNITEUITLAUNANGAT (PLOs) NAgnS / 35N1580Y WAz nagns / Isn1sdiauaznisusziliuna

NAEWSN13I38USTEAUNaNENSs (PLOS)

nagns / A5n1sdoy

nagns / Wn1siauazn1sussiiiupg

PLO1 a¥vesAanuilvaivizauinnssudunediues tive
WA INOAUNTONTTUIUNITHARVR NGNS T8 1vSoNed

WBSIAYANTNDIAIUSITULATHANTENUA DAL INA DY

1. NMIITYUNTABULUU Active learning laglisaniuy
Handusieuaznedwesinediatmansynuse
Aawndon

2. Infnssunsseunsaeulvigiseuilonaussend
aulumsudletlan FeuduezuanivdsuiFeudsmiily
e

3. dansFeusiiniurinuensAsiieneiuasdaunsiz
Toya rulanddgmanmagpavnssuuasdymiiu
Ussifumsdsnuaziinansenusedsandes

a. nssulsiindnundunindeyarionnuslmiieaiu
wmsuANUasafeuazansEUseALIndoN

5. m‘mawmﬂﬂszﬁﬁﬂm%aLﬂuﬂﬁgmﬁLﬁmﬁ‘ﬁué’huﬁwﬁqﬁq
wnspumLUasafeuazkanszusedundonly
QRANVNTIUNORDS

6. InfnssulinAnwuseaiannnuiauvaniznisenu
weluladnedwesiieldutanssulunisneulansdym
Aenfutaniifauifninay vionsudsuiiiszavsam
wnfuilinlugnamnssunedies

1. Uszlfiuannnsuaniannneninumn danavinwenis
AIATERUATEUATIZI

2. Usziliua1nnanssu Active learning

3. Ussiluanmsduudeya msduaiilelideyaun
Uszneunisanaula

4. UsziunaannIsilgus1gularnslauny

5. Usziliuannmstiausnudsslusigdsnduuwn

6. Uszliiunaannsaoulauslasisaine inueg

7. Useiiuannmstasnuinenidnus

PLO2 3133 9onukuuwazatiuaidelaniuuinsgnuide

LLazagjuuﬁugﬂu%smmmmﬁmmi

1. Foilvisinsi3ousuuy active learning InLA3esiionsa
WunsUHTR n1seunauazInIeiNg

2. ﬁuﬂiwmuﬁé’faﬁﬁmqwﬁ%ugwﬁ'mﬁ“‘uLﬂ'%'aaﬁa'ilmwﬁ
ilensfnwanideiidutou BeufuazuanivdouiFeus
saiuluduso

3. MsueumnensaAndaduilymiiinduly
geavnssunedwes s enlym uaziausuuziul
mauflulagidonltiniesinsuussy ndeslonaaounay
inseslefinevifivsnza

1. Uszilluannnanssu Active learning

2. Uszidiumnmsdududeya msduaiiielideyain
Usgneunsanaula

3. UszliuannnisilausiulumsuansanuAniunasnng
sfusglumsuaniUdeuGous

4. Usziliunaannnisideusioau msiauenluduteu
LazMIE 9B maTLYeILDY

5. UssifiumuSuiinseuannaudilasuteuing nsasee
navesthAnwlunsdduEsularnsdey
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a. msliin@nweenuuumddondesedeniadesing
wls3u insesilennasuuazialesdiodinsesinldlunside
uazWsulasesnaineinusmenuesuaziiloleymlung
M98/ Aneinusmenuio

5. idnfnwiinsezideyauazuiludaymilunsyiiide/

NN USAIYAULD

6. Uszilliunannnisaeuinauaudf uazn1saoulauelns
ONYMNUS  ASUBFUBANUAITUNINWITY
7. Usziiuannnstaeanuinednus

PLO3 THinalulagasaumeiitonsduAudoyauazns

SguimenuLes

1. nMsuaumnete U/ Mde13esiiAgaUesiunuidy
TiinAnwAuall Yssnulazauey

2. iinAnwiausnulaedontdnaluladasaumai
wungay Fanmdanaluladansaumanisadaaansiaz
ane

3. daasuliinumsUssgivnsiie iAan swude
wan wWasudefniu sufesdernus uasimalulaglmifu
UNIYINTAE

4. daasuwazatvayuliindnyidnsiufanssunimw
ANUARLGUTENOUNNSTITAlaguv e deLardIu

QiinA wu Tasansiduniaduiniiyd (Research to
market, R2M) 1A59115 Rubber Hackatormn 1usu

1 Usziflunannnsududeyaiidussdnuslg
AABAIUNITNNINY

2. Uszdiunnuaannmnigldaniunisalisiingg

3. Uszillumunauansesnuazia@usauanmiulung
NIsUseNLIRINTINAEUDN

4. UszidiuannnsdanangAnssuuas n1suansonnues
tnfnwluvazihAanssungy

5. Usztllunaannnsfisusneaukas nsLauedny

6. USZLIUNAINNNTINENUAUNINUNIVBNIUIVELAS NS

dautaanuing inus

PLO4 Amndalnnnismenlneuazniwsingulaedis

4 @
QNADILATATIUITIAU

Lapulagiiuiinyensita wa 611 Weu laglanie
Me8Ingulutuzeuduun

2. afuayunsiinsmRanssudidedliinuennsdoans oy
fanssu Sci-Grad Symposium, $1UUTEYIYINIT UTTYY
fiuey maaueluiine seneluazaiouoneo

3. atuayulidnsiunsuss gl sseiuinas seau

o

wnnd luguzgiiauenanside vielugmuegiinsi

N5 warnseAuliinnisuaniuaeudefniiuds

1. UsziliuannmsaeanslutuSousas nsiauelund
$1499)

2. Uszifluannnisuanseananudndiuluaiiiunnis vse
LAUIRNIINAEUBN

3. Uszliiuannends Tolduslasinis 1891398 unaanu

o

3

D

4. Usziiiuannmsuieue nsanu/neuilaldnsinnanssy

NIIVINITUAZNBUWINAIIUNIIVINTT
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1M1 nsAulAdSeugnaw wagnauAay wanUiey
walulaglminuininnisaneglagldnwnineuas

AYIBINY

PLO5 UfjURnuegluszideuity fiaude

d18190

o

én

d ga3% uayin

1.nsueumnedelam/idedediiedesiunuide
Thindnwdundt senusaritauenylunaiiidmue
2. YgnilslvidnAnwiilszieuile wisnngszidevnay
UaURAUAIGY) VosdIAL daasunisildiusiuiudsnuiazil
VAT
3. masfunuveefifvesenansed nsaenunsnANsTIY
sessaulumsiSeunsaounlutuiey waznsvin
Idnus

1. Uszifiumnmsvhaudilduseumne/snenwns
Wieue

2 Usgifunaamnmsdududeyaiiiussdauilia
AABAIUNTYINIVY

3. UszAllunaInseus I8 uLAE M LEURIY

4. UszluNaINNITINEUANATINEN 01 IUIBLaENNT

dautaanuing inus
5. Usetiiuannunanuidde audvsing &nSUns 193a31n
A15U5ENIA WISTU MARTUINNIIWIFY

PLO6 UjUmausuiugaulugiuziiasymy

wiolvussaumanglusadns

1. 3nUsraunsallitn@nwinanseanlun1syinanusiuny
{ou

2. Ygnilslvidn@Anwilszievuide wmswngsadovnay
YoUIAUAI99) VO9dIRL duaiunsidunuiudiaulazil
a1

3. madunuvegsiinveseranss NIADALNITNANITITH
s3usssulunsiSounsaourisludutou wagnisin
neInus

1. Uszflumnmsvhaufildsuneumng/seaw/ns
diaue mstduslunsuanaanuandiusarnis
aAUTe

2. UsgluNaannISeus1891ULaEN1TELEUB Y

3. UszUNaINNITINBNUANNATINEN DN IUIIBUALNNT

dautaanuing inus
4. Yszifluannunandide ayanstng @viuns 51938310
A5USENIN WISTU MAATUINNUITY
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5. WHUTILAAINIINIEANUTURAYRUNATNSNTISBUSTEAUNENgAT (PLOS) g3183%7 (Curriculum Mapping)

| 1884 Introductory R #1889 Reinforce M %1889 Mastery

({
2

2
=
=

NaAWSN13IEUIIEAUNANgAT (PLOS)

5187991 / YAY Lae wuenn
‘ PLO 1 PLO2 | PLO3 | PLO4 | PLO5 | PLO6

PIAIVITIAU

741-501 g9dn 1: Vi ddouardiann 4(3)-3-6) v o R o R ]
MUY TINGTINUS

741-530 Ienfinus  48(0-144-0) 1,2,3 M M M M M M

741-531380nus  72(0-216-0) 1,2,3,4 M M M M M M
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6. asrUsenauLnNelnuUsTaunIsalniIaguy (NSENIIL wsarinauAfin)

M laid

7. YaNIRUANEINUNITNIIATINIUNTBIUIY
P98
ANULHUNISAN Y

7.1

7.2

1.3

NISM38UNS

1.

Tudgudimauasnuindnuw ndngnstuasliindnwimsuivadudunounisi
Ineniinus Wdeinerdnusuazoulunisdiiansinm

MaNgHT" Lare1sEUI v aeninusinsimuadaluslimuInwundnAnely
N1INUNIUUNAIINTYINITHAZAINTTUNITTIENUAMUAIMIIUITBUTETINA
N3AN

ndngnsa dlsienunfenesdvaiuayuiiuguiiiulsslovisonisiauide o
U szuuBumediin esayn in3eaflowazgunsalide (Husu

nangns™ wagmheanuiudinAnuiusziane fnsdafansaniofiuyuinvee
ny3dgliuntndnyl ey susuimadanisivaudeya susuidnisdeulaseasa
AN1INUS IRUsUTIURURNWEUUNALITY ausunSnddun1alagl N33

Aanssu Sci-Grad Symposium tHudu

AsUsTLEUNG

1.

Uszifiunsdavin nsaeu warnslduenialasssneinerinus Wi fuali
Unfnw wku 1.1 uag 1.2 funisaesunazlasueudilasesnsinentinus nelunie
MsAnwd 1 veslnisfnundl 2

UnAnwideniiauesignuauiIminIng inug laedinsussliuanuinimiives
N3N NUENNAIANITAN
tnAnwiinsasuinerdnudlasnssunisaeud wduenarsdusz Smdnges uaz
Ansagandnisueniminetds suilitosndn 5 au wazfisenuifenhdmiy
sULUULaY ST IIaIndngasimuneeaaTinin
tndnudesduauinerdnusatvauysainuguuuuiiuminedeasvaiuaiuns
fvun nieumsdiansAnuinuivdngnsazaviinedoasuaiueiuniivun
i Snsmeunsnanuinginudviodnumilweinerinusludnvazvoinisussy
A3 wagnmsifaniaslunsanTinnsiiduiiensulussiuuunena
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1 v
A A o

8. AMUANANIIVRINAGNSNTFEUSIaTUTNSANE

8.1 nangnsuny 1.1 (dwiuddusanisinunszaud3yailn)

f—_%e‘
&b

188N

PLO

PLO

PLO

PLO

PLO

PLO

— | =S

1. fiaudineaiuiagnediues lagiduianes

2. fenunerfvansieildmsuens n1srounIua
NILUIUNITHER

1
v
v

3. deanuslusesmsnaaeuaudd nsiasIEn
HAVAHBU WavUINIFIUNITNAARUTNEITRITU
gRaNsINNeAUDs

AN

4. \@anlYA309ilalunnsIve LARYIaNAEDULAY
= A a MY 1 a a
LASDILDIATITN PR 1aTUTEANS AN

5. fvinwgrlunslawaluladasaumaianisauau
ToyatananTIvINTG kagmMIATIeRvays

6. WAILIUDLEUBLASINITIVEN A 1UNALLLAE 8N4
LATNOALDS

2-3

o a a o I =3 (Y]
1. ALHUNN5298 2819 UUSEUU Yaonne ANy
UINTFIUDTETINANS Fodnduasiiny

2. Gvinwglunsldwaluladasaumaianisaunau
Toya ITeTNLIToe wazsuusadine

3. IinwelunisBeuslamenues Aviunalulad
uaglaIANUsLeiauInuLIeg sl

4. @upwnfnnasivuakuUUalunisuily
UgymiAntuainnsaiiunisive

5. Ussgndesamnuinamumalulagwedwesiuly
fuamAde Weslesmnufifeatumeluladweduos
fumansdue vieddmiiFeudifimAuan
namAdeiteInedinus

6. hAnusuazran1TIdeunldUsylovluazunly
Ty lnsAndlafaunasgiunnulasnionas
HANTENUADFILINADY

7. adnassAesRAuIvseuinnslnlannuide
WenaulangUamlusuide

8. UlauadeunstNtedng q93n uagInIndii
Fwnsegaiuseansam Ianudulalunisdiaue
LAEININEANUARUUNENNTVBING ¥ 1EaNG

9. Iinwelun1sBeuslamenues Aviunalulad
LazuaINANUSIeNRUIAUEIRE s BLTBY
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FuY

=

sneazLden

PLO

PLO

PLO

PLO

PLO

PLO

10. TANILHUIMIVINIS TIAN1IEN19975Ua]

Y 9

nuTwiugauls YSumlanulenauas
A01uN1Tale9 9 leogamnya

11, f1e990 WYUNT UagInnenanudde anus
s anugildannanise edredednd gasn If
At lalauaviunrauiuusunveangug s lag
foanslémainulng uaznwdngs i
AER

8.2 wangasuku 1.2 (@wsuddniamsfnesziuuigeyin3)

YU

=p.

=
INYASLIYA

PLO

PLO

PLO

PLO

PLO

PLO

—_

1. faudineaiuiannediues laaiduianes

2. fanuinefivansieildamiuens nsheunIua
NILUIUNITHER

1
v
v

3. Ianu3lusasnisnaaeuandi n15iAsIen
HAVIAFDY WATIIATTIUNITNAFR UMY
gnaAvNIIUNDALLDS

AN

4. \@anldA309ilalunnsIve LARYIBNAADULAY
LASDILIATIZN teagnallusEANS AW

5. dinwelunmisldnalulagansaumaivenisduau
ToYalananTIVINTG karm AT Ienteys

6. WAILITDLEUBLASINITIVEN A UNALLLAE 8N4
LATNOALLDS

2-4

1. gufiun1sae agraduszuu Yasasy sy
UINTFIVIUFIINAING Fodnduasiivy

2. Gvinwglunsldwaluladansaumaianisaunu
Toya NUITeTNLDe uazseuiadine

3. Iinwglumseuslamenues AMviumalulad
uagkaNmALiiiienaunuedegeaiilo

4. @upwnfnuasivuauuUfualunsuily
Yy uainn1saLiunsise

5. UsgendasAauineinumalulagneduwesiuly
fuamAde Weslssmnufifeafumeluladweduos
fumansau vieaduifiousifisinain
namAdeuiteInerinus
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YUY S1UaLIYn PLO | PLO | PLO | PLO | PLO | PLO
i 1 2 3 4 5 6
6. thauiuasnanITeunliuselovivazuly v v

Ty WngAniladaunnsgiuanuasnsdonas
NANSENUR AN
7. a¥sassresrmuiseuinnssalminneudde | v vV IV |V
diomauTandtamluanuise
8. thiausteyaodsdodnd ga3n uazinndids VIV |V
Jnsesnaiusyavsnin danuiulalunsiaue
Ly INNYANUARUUNANN1TVD MG ¥ E19TIAKa
9. IinwglunsSeuslacmenuies Aviumalulad ViV V|V
uazuaamAuifieinnauesegseiiles
10. in1ertmnainng ddin1enisensual v I v
yhauswiugduls viusldnalenauay
an1unIalig 9 leegramungas

vV |V

11, §18990 WYUNT UagInnEnanuydde anus
J1ms anwdildananade egnadednd aadn Tor
At lalanavivunzauiuusunveanguils lag
foansléiinuing uaznwdangs i
RN




24

AN 5 AunianuazAnanInluNIsUIMIUANgNS

1. msuImminens
1.1 msuImssudssana
Ay / ndngstaaTsaulssnuusuiukarsulssnaiuneldifedndems doniaiou
msaeu lanviryUnsal uaviagasiasiaeuiiamesegaflvmelfioaiuayunisiiounis
aovlufuidsunaraisanmnndeliomnyanfunadoudienuowesinfne

1.2 n3wensnisieunisseuiislagiiu

1.2.1 anuiiGeunagsiesufoinsmelusmiinendouagninenuneuon

1.2.2 gunsaimsaeu demsaeuliieliUszneunisaeunedeinsd W refines Lesed
LUsinmes “a

1.2.3 Hesaynanvinm ileuimsmilede M1 uavszuueIetngnouinmes (Wireless)
Weuinsmsduduteyanisdumesiin

1.2.4 emsagiusiuanrivieluladenuaznediues il
(1) 13esilousguens

WATDINANKUY 2 gNNAS (Two-roll mill) $1u3u 6 1AT83 Usenausie

- Two roll mill ¥u1m 10”7 x 20” §1U 4 A3
- Two roll mill u1A 6”7 x 12” §1U 4 we5eq
\3eamaL1wuLTn (Internal Mixer) $7u7u 5 1A30 Usznaudae

- Internal mixer YUINAINNTY 2.5 09 91U 1 L?ﬁ'a\i
- Internal mixer YU1MAINAY 0.5 a3 U 1 Lﬂéa\‘l
- Internal mixer ¥W1AAINY 80 ladans $1uau 1 1edes
- Kneader au1aA33q 3.0 &ns §1UU 2 1A30
wdeatamludensuuunadn (Vulcanizing press) $1uau 6 wides Usznausie

- Vulcanizing press 9u1n 12”7 x 13” $109 3 1eded
- Vulcanizing press 9u1A 157 x 157 $109 3 1eded
- Vulcanizing press 9u 18” x 18” §1uU 2 weideq
- Vulcanizing press with cooling systemauia 15”7 x 15”7 §1U 1 1A309
\3padndngiaesens (Rubber extruder) $1u7u 2 1A303 Usznausng

- Hot feed extruder vun&ng 1.5” §ruu 1 wdeq
- Cold feed extruder vungng 1.5” $1unu 1 1edes
IA3IANALABTEN 3 Qﬂﬂgﬁﬁﬂu’]ﬂgﬂﬂgﬂ 6” x 12 §1U 1 1A304
Lﬂ%qamﬁugﬂmq (Rubber injection molding machine) $ruu 2 1wdeq
(2) \3esilonysgunanatin

- Single screw plastic extruder, L/D = 25/1 U 1 Lﬂ%‘laﬂ
- Twin screw extruder U 1 Lﬂ%lafl
- Plastic injection molding $1U 1 1A309
- Blow film extrusion line §ruu 1 1A309
- Plastic recycling unit $ruau 1 wedes

- YpdATILINeAs U 1 1AT8N
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(3) LATDILDIATIEN

- Oscillating disk rheometer, ODR U 2 Lﬂ%"aﬁ
- Moving die rheometer, MDR $ruu 2 wedes
- Rubber processing analyser, RPA $ruau 1 wedeq
- Moving die processibility tester, MDPT $10u 1 1eSed
- Mooney viscometer $1uu 3 1edeq
- Dynamic mechanical analyzer, DMA 8000 $ruau 1 wedeq
- Thermogravimetric analyzer $1U 1 A3
- Tensile testing machine $ruu 2 wedeq
- Capillary rheometer $1U 1 1A309
- Electric densimeter $1U 1 A3
- Friction tester §11U 1 1A309
- Dielectric test fixture $runu 1 wedeq
-Q-UV Fm9u 1 1Adeq
(4) \n3esiloatiuayunTIde

- Lﬂ%@\‘iﬂgﬂia‘ﬁg U 1 Lﬂ%"@\‘i
- Lﬂ%@ﬁLﬁ]’]giaﬁg U 1 Lﬂ%‘laﬂ
- Lﬂ%@\‘i‘lﬂiaﬂﬂg U 1 Lﬂ%"@\‘i
- LQ%QQL%@NIWWW U 1 Lﬂ%"@\‘i
- Lﬂ%@QL%@NLLﬁﬂ U 1 Lﬂ%‘laﬂ
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- Fourier-transform infrared spectrometer
- Ultraviolet-visible spectrometer
- Scanning electron microscope
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- Nuclear magnetic resonance spectrometer



Particle size analyzer

- Flammability tester
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Differential scanning calorimeter
Scanning electron microscope

Transmission electron microscope

- Ozone resistance property tester
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Gas chromatograph-Mass spectrometer (GC-MS)

1.4.1  uuszanasesu (wdagum)
Yeuuszane
YALLDYATIYTU
2568 2569 2570 2571 2572
ﬁhﬂwqqmiﬁﬂwmaz 336,000 672,000 1,008,000 1,064,000 1,064,000
ArazLieu (Buneie)
RugAnNUUIINIFUIA - - - - -
85U 336,000 672,000 1,008,000 1,064,000 1,064,000
1.4.2 9UUsENIUITY (MUBUIN)
- Ysuuszunu
NN WU
2568 2569 2570 2571 2572

n. AUALIUNTT
1. AmlgeypaIng 1,117,700 | 1,173,600 1,232,267 1,293,867 | 1,358,567
2. AlgaeA LY 197,100 216,800 238,500 262,300 288,600
(lsdsu 3)
3. NUNSANY 0 0 0 0 0
4. 51893195LAVNNING Y 0 0 0 0 0

34 (n) 1,314,800 1,390,400 1,470,767 1,556,167 | 1,647,167
U, AU
GRGEOGI - - - - -

93U (V) - - - - -
334 (N) + (3) 1,314,800 1,390,400 1,470,767 1,556,167 | 1,647,167
UULNANY 6 12 18 19 19
Aldanesaindnw/A 219,133 115,866 81,709 81,903 86,693



http://www.sec.psu.ac.th/home/

27

2. %o dna 1avUszanddatnuszenvy AuRLazAMIAIvE9919158

2.1 9191589UsEIMENgAS

1aUUseaNaT AU . AinsAnwFuTansAnunlundasseiy
i Useyvu N4 Fo-ana T T oddge | de GUL/Y] Yoaantu
R N3ANYI . Y -
WIN3 n13AnYY | MAngNs 1
1 | 3-9506-00248-53-1 | 3. WTRleBngdt anen3* | Usgien | 2556 Ph.D. Elastomer University of Twente,
Technology and The Netherlands
Engineering (Cum
Luade)
Usyaln | 2548 .4 wialulagwodlues U AUAUATUNT
USeues | 2543 M.L. wialulagens 1. A9UAUATUNS
2 | 1-9699-00065-70-1 | & UGFUBIU dkas™ Usgygten | 2557 Ph.D. Innovative Materials | University Claude Bernard
Lyon 1, France
USeygyen | 2557 Us.0. wialulagwodlues 1.A9UAUATUNS
USeues | 2551 M.L. wialulages 1. A9YAUATUNS
(Reshdoudusu 1)
3 | 3-9001-00486-81-5 | 3. wa.nssang avngly* | USayegien | 2545 Ph.D. Polymer Science University of Leeds, U.K.
and Technology
Useugyln | 2541 M.Sc. Polymer Science University of Manchester,
and Technology UK
USeyayws | 2537 M. wialuladens 1.A9ATUATUNS
4 | 3-9098-00188-84-0 | 5. waagll lanimunuwt YSyaen | 2544 Ph.D. Polymer Engineering | University of Sheffield,
U.K.
USeyayws | 2536 M. G 1.A9ATUATUNS
5 | 3-9011-00329-80-0 | 3. w.a.aluun SRsTINNA* | USgygien | 2550 Us.0. wialulagwodlues 1. A9UAUATUNS
USeyms | 2545 M.L. winlulag ansioue 1.AATUATUNS




28

1aUUseaNaT AU . 2AinsAnwFuTansAnunluudasseiy
i Useyvu N4 Yo-ana T T oddge | de GUL/Y] Yoaantu
- n3ANEN . Y -
vINg n13Ane | ndngns 3%
6 | 3-9598-00125-69-4 | wel. wigendy 93w | USyeywen | 2538 Ph.D. Polymer Loughborough University
Technology of Technology, UK.
USeygns | 2532 M.L. wialulagens 1. A9AUATUNS
7 | 3-9102-00005-49-5 | 1. WILDNTTU LnaNU Useygln | 2540 M. Wemaninediues | INAINTNUNINIAY
USeyayws | 2533 M. wialuladens U AUAUATUNT
8 | 3-9206-00785-12-9 | wei. maﬂaﬂmﬁ ﬁaaﬂﬁﬂ‘@ USugywan | 2549 Ph.D. Polymer Science University of Akron, U.S.A.
USeues | 2539 M.L. wialulagens 1.A9AUATUNS
(NesAtisudusdu 1)
9 | 3-9499-00048-95-1 | 3. WY IR Wi USeygten | 2552 Us.0. wialuladwediues 1. A9AUATUNS
Useyln | 2544 M., wialuladwediues 1. A9AUATUNS
USeyayws | 2541 M. wialuladens U AUAUATUNT
10 | 3-8016-00042-05-5 | 5. WU veswaduns | Usygiien | 2554 Ph.D. Materials The University of
Manchester, U.K.
Useyyln | 2546 WL wialulagwodlues 1. A9YAUATUNS
Useyey w3 | 2543 MU 1l 3. SIUAN
11 | 1-9409-00087-66-8 | ¢ weula vizduzusy Usgugyan | 2558 Ph.D. Polymer Engineering | Universiti Sains Malaysia,
Malaysia
U‘%iyiyﬂﬂ/l 2554 M.Sc. Polymer Engineering | Universiti Sains Malaysia,
Malaysia
USeyeyws | 2552 M. wialuladens 1.A9ATUATUNS
(Reshduudusu 1)
*819138 SURAYIUNENENT

Y




29

2.2 srasduszaniiiluenansddaaulunangnsil Tl

Y

2.3 91nsdiauiiluonasddaeulundngasil Ll Inendngassn@yenasdfiveeniaug mnudeivgiiferdestundngasiainrissauniely

UNNINYEY UATAIBUBNUNINGTRE TIRINNIASTHALLONTY

L% o/

2.4 Unddeivinudhnidusnansddaeuluvangasil lidl



30
a9 6 AuaNTAvaEIIIRNE

1. AnaudAvagidnfn

WAy 1.1

- WuddsansfinenUSaaivitadisusin aandneimans wielrmnssumans w3e
avuTiiedes Ingldsursuuuadsazaulisnii 3.50 w3e Juddsansfnydsya
nvdaufisunihanuivenemansd wedmnssurmansvioawiv ffeades Afinacu
eninusluseauiun 3o drasuARuNluNTAITIVINTTEAVWIWINE wazidu First
author dwisumdngnsiviiamzinerdinug viegfisuszaunsalnsuftRnuluansn
welulaBnediwes wiedu q Mieades Wdesndn 2 U wasindideuuziiainerassiineg
aeundeiivihauuas

- AN TARUA SN uAHUTENMATAARINg Y 1389 INTIANINTEISINgudmTy
esinsidnAnuseiuUSyyen wag/vmie

- AvandRaue eglunagiitdavesnaenssunsusmmangns

LAY 1.2
& Yo & = a A A A I\ aa = = a a %

- WugdnsansfnuuSyaesvsedisumin Nnan1siseudunn nedazuuuaivavaulides
N11 3.50 TUaNvINGIANENS UIDIFINTIUFANS W30a1V1IVINNEIVDY A

- fINANFADUNI W8N YAUUTTNATUTRINGEY 1599 mmeﬁmmﬁmmé’aﬂqwﬁm%’u
esinsidnAnuseiuUSyyen wag/vmie

- @mauﬂ’aﬁuﬂ Iﬁag“luqasﬁﬁwammzﬂiimmin‘%mwé’ﬂgm

a wa A v & Yy v W a o a ¢ v &

waziauanindy 9 TiduluanudederuanInerdeasvaiuasunsiifienisaneivu
UMNAANE W.A. 2563

2. Ugywvastinfnwisnidn
(1) thAnwiimnudiuguieatumealuladons viemeluladnediwoshifiome
(2) MarinyekazANaINTaluNIsIENILISINgY
(3) VInTinYENSSEUIMEAULEY

3. nagnslunsaidunmaiautledywy/desrfnvasindnunlude 2 Jamvasin@nuiusnid
(1) thdnnflazdriunsinudmdenanyanafiiiiugiunudifsfunedmeiviesnaua
Awdangueglinnueia
2) dnAnwaninsaamesdsussuwuuliduneinluyaivivemanans mainalulag wedwes
dieriuyuauiiumaluladensuagnedues muduuzihveie1nsdiinm
(3) ﬁm%’uﬁfﬂﬁﬂmﬁmmﬁammmé’qﬂqw%hiﬁﬁuummimﬁ Wanduazinsrmansnedues
TEsuneivdufsnfunuiiugivesonsdivinm



31

4. wrunITSULNANEILazIUINTnAnEINIANAd1zdISan1sAnen Tusses 5 T

seauUIguayten
L . o - UUNANWILAazUNISANE

A1sANEN yauunAn 2568 2569 2570 2571 2572

FuT 1 5 5 5 5 5

Fu9 2 : 5 5 5 5

Wit 1.1 Fu9 3 : : 5 5 5

34 5 10 15 15 15

Srnufimainazdndanising - - 5 5 5

FU7 1 1 1 1 ! 1

Fu9 2 : 1 1 1 1

WY 1.2 %@i3 - - ! . !

U 4 - - - 1 1

334U 1 2 3 q q

Srunuiimaitazdnianisinem - - - 1 1

FNWUENANYINNURUNTANY 6 12 18 19 19




32
NN 7 N15UTZTUNANISISEUY 1AL LNUIINITANSINISANEN

1. ngszdeu wse nannadl Tumsliszauazuuy (1n39)
Wuldmudadasuumningndsasaiunsunsingenisanwduduain@ne w.e. 2563

2. \NQEINISENTINSANIAURANGAT

I dulumudetafuuminendoamauesunsidenmsinudududafinw we. 2563 ua

USEMIARNIZNTIINTNATEILNTEANANY 1309 InausnnsgIuvdngnsseiuTadindne

W.A. 2565

Tnefiseazidon il

WA 1.1 dAZWNY 1.2

1) a@punuNsaeuInnuanUR (Qualifying Examination) LﬁaLﬁuéﬁﬁwémaﬁﬁwmﬁwuﬁ‘ uay

2) iaueinerinusuazasuktunisaeuUna T ugaTine auuTIgRANE N1 B AL
1AIgIURanAisEiuTadindnw Taoraznssunsasuineninud deazdossznauludae
Ansemauydininaelusaznieuenanitu wazdealussuudaligauladisuilals tnasinig
Towadugnslunsaouusznoudae ssdanuilnidefiansanandonnuurianisiizy way
Anuianudilalineninusvesinfnuw uae

3) dwfunanuineinusviediuviawedinednuddedldiunsifuimeuns visegetos
IsunseonsuliaRuilunsan s AN gaA AU ATIAAIENTTINTIIATFIUNS
gauAnwimun egailo 2 os vide

a) wanuingrinudvdediuniwerinednuddedldTunmsinuriueuns vioegreslitu
3 veusuliARinsiteunslunsansseRuuuAT g anwaNUsENATiANENTINNNG
1ASFIUNTEANANYIT VLA Bgates 1 3es wasBunanuuinnssy vienanuaiisassn
Aanunsoiluliuseloviludemded Wedinuuasiasugia ogstios 1 1301 ndaldfu
ansUng odatiey 1 AnsUns

5) NIENANUINNTIY NTBNANUAS19EIIA Inetnusaedlasun1suseilivainAnenIsun g
fnssnandneuenluanvierfuvieiedosedsies 3 au Aludiimng anudeinay
nazUszaunsaigauiivensu Tngldsuanudfiveuananumine e

6) fesdeuifisuneaaurunIIMBIRsUsEmAnNUTE AT ATIRINENdy Sos MIUspiliy
ﬁﬂwsmmmamgwlﬂmaaﬂ’ﬂﬁﬂwmé’ﬂqmﬂ%agagﬂwLLawé’ﬂqu%zyaunLamﬁaﬁ’%%a
N13ANYI

7) fHauadisu Wulunuussmaiuminedoiivun

3. NsansIaINANTsANYIvainAne)
1) dnfinwianunsauszaiuenansdysuiateuTeIviagnse nsinfideasdiivriunsasy wa
ATULY LagdinsUsvdiuna Wielkinistuasludssifiudeasdy uastAnnismiugoumni
ANURANANA 3D



33

2) dnfAnwiUszanuandmangns Tasnsenuuulesusuddeasouliienisvognssalves
un@nw Inglunsdf nsgnssalveatin@nwidudszidud fuansenuuin azdali
ANIZNITUNTUIMSUANERNT Lunssunsfinnsannsenssalvesindne

3) nfAnwannsadudfestenemzifoulazyszainana s ingrdasuaiuaiuns iieve
nuynungn lunsdififimsdssanzuuuaeuiiigszuuni



34
NUIAN 8 N1TUTLAUAMNINNANEAT

1. NSAANITAUNINUANEAST
MANENTY AUWINNAITINWKNY AUAY UseiuwazuSulsanunInvangns il

1.1) MIINUNUASIYRAWMENGAS: MANgasTT a1/ M muImangnIniuuuImnig OBE lagdl
nsussnardidnlddrudsnsusndunssunsuiuusmadngnsamtuan19138lundngns dns
41573107 03N15VH T ulA d 1T eATUNNAIAEIY LATARAAG BININNINTFIUA UL A
SEAURANANYT WA, 2565 NADAIUTLATIENANISALTUILYBIMENGNTY TN (NARLIN B)
Tnghnansimsizinnivuaduy PLOs veamdnans nangms= 11 PLOs 1nfinum A/ S / K w7
afuneivy/ynin fineuaussie A /S / K fidenadestu PLOs ¥9vdngns (AANLAN n-A) uag
fvuslassairandngns naenauimuanagnsmsUseiulaznagns nsinuszidunai ol du
wwmskienssaeulunisdanisGeumsaeunassUssiiiuna (vann 4) wenainil vdngns &

finmsliaeudesdavihununisaeuneudnnianisinw Wy

[

1.2) MIAUALALANUSNGAS: YNgRTT MUUANITITNTIAAMANUANEAT el

AN ®n3in
AUNUINUINTTIUNANGAT Yovazinausinnnsgiuvdngnsiiulumudorivue
AUNTUIMINENENT naUsziiununuei 7 Idmnasiuniaumiing1ds 1y

AUN QA Judiu lussiupswuuiisuld (acceptable)

ndngnsa ledfiAerdeatumaniuauanninmdngnsisil

NITUMTIVINNTTLAVUNING IR UL ALALAAMNINATIANISITEUNNTABUYBIMANERNT b
AN

ANENTINNNTUTMINdngRsuazyFulavoundngasvimiivmuinazusmmdngns
SwduimuaLuImInIsIan st su uinisasusseinadiioatuayunisisouivesiiseu
MsAnaUsERuNavangns MIUFuUssimunsddiunsegisdeiles nmeldluammensussiu
AAMATLNNT AUN-QA Uags1euunive1dennautinisfin

919139 UsEAUNUTIEIN Vimeinfl §avin course specification 219MNUNTIANTTIS Y
mMsaeufuosdiasy Adunsdnnisiiounisaeu uarAnuussiiunaneinisuiaveu
Dulvegnedinaunm

1.3) mavssfunmuamudngns: vdngnsriruaiadinuarldinasiussiunanm 1wy AUN-QA
Tunsfnnuaanmudngas Uszsd (@e 2) Tasmdtailiduluawiindngas fvua vie ua
Ussflunanasigaunmmangass ivdngnsimusilavinindewd wane azgminnuiuusdude 1.9)

1.4) mywann / Y§uusméngesdsedid: nssumsuivmsvdngnss Insuszyuilefinanuuay

Usuuganszuaunsndsd ianlidulununasivseatwmneiivualilude 1.3) wazfinniunis
Usudgalusounsussidiunniiuan



35

¥
o Y o/ 1'%

2. AIVIRAUAINUENGAT AUINININTFIUNENgAT Useand
udngmsn [¥insnisisuadat aaaunimmdngns Fuinariunsguvdngnss Usesnd
dieldlumsrnfunasusulsanmnwndnges Tnefisd¥a 7 date ded
1. 919138iiuRnweundngasetnafososay 80 fimsuszyuvdngmstiientauny Aas
wagnuyRUMIRLiuuMdngns egatios 2 aduied lnedestufinnsussraynads
2. %ovay 100 vesfulnveUNANgns 819158UsEE (919158 N INenTinus/ans
Tnudndn erasenuInwanerdnud/asinussin (7)) Ysesuasuineninug
(sxdutdinAng) uazenansdgaouiiulunuinasinasguiiieades
3. $egay 100 veenein / yninfidaaeuilseazBuslussuu course specification
st ntseneunsilageulunsazninn1sAnm
4. Fowar 100 ¥0351631 / ividaseuiinmsdmihsenusanisaidunslussuy
course specification melu 30 Yu wdvAuannIANIANY
5. $ovay 100 10351631 / YeiviliUnaeulunsaznianisinuniinisiam/Uiuuss
sdanisiGeunsasy nagnsmsaeuvzensUsziiunans3suanrantsAdunu
el
8137158lul (0n3) neulasunisuguiimavseduuzindunsianisiseunsasy
7. ennstussdmnauldsunsiaumdnmaias / vieTniwegtoslas 1 A

3. NSUIMISANULEES
AuaMudeInsvaiidiulddiuds
wangns ledinsaeuaiuanuiianelavesylitndinilidetndinlundnansnnd iefnniu

=

anusiuasiveesdaudvdovinueAifldvndindeinis lunsdiiflétudindesnsosdanuii
vuaovievinusiduduaniseylilulasahomdngns vingasiiuuams il
1) dududenwieuudsuteniluneinivssredlulasasmdngaslmiliiuaiouay
noulandglddngin
2) dnfINTIUUBANGNGNST LU rUAN® RanssuduNIIAIVINTG Aansuduuwdady
UszaunsalsiufuAudiimierdiiuszaumsailuninamediues/ons itelviinAnwdl
psRmu SV evinusAgliTadindoanis
3) WavinwesmuuoRnsluseiniussgeglulassaiméngaslminieineninusves
tindnw Weliindnuilosdmnivderinusiglidadindonis
ATUKARNTNITITEUFTEAUTIHIVVY/YAIVIUAL TLAUNENEGAS
wdngnsn lfinsmuuananisiSoussedusein / gadvuassedutud weldlunns

[

fonuitaunsvesindnwluusazseiv/aninuarseiutul deliiulaindnAnwiezussana
M3Beuiindngaslammunlinussesnadivingnsimun TunsdifitndnuniinadnsnsiFeuslsl
Gulumudivdngnsivua ndngnsiiuuima il
1) dnaeudduvielriUinunliuntndnuidnadndnsSeudininfivingnsiivun
2)  dnfenssuasundngasifiewamnadnsnisisouiveuindnuliidulunanasii
UANERTANUA



36

AIUBIVSTLLSURAYDUNANENS/2131589USLINNANERNS

wangns WinsdTIaNa YNNIt sUlnteunanansiare13158UTEAMENgn YN
¥ ieliidulumanaeifingsnang 2. fmun Taefinisussgueanssunsuimnangmsile
mmuLLaszmeqLwaimmmiﬂ@jummiawaﬂqm3LLazmmiaﬂizmmﬂqmmamumﬂﬂmu
et Tunsditlalannsamennsdvimihdgsuiavoundnansls wdngesiiuumnasil
1) fvusldernsdfiinanumednnisedisiedewnsimihigsuiiaveundngns
2) MINTUNNTENUAIUYEINTEH TURvEUNANgN /a5 UsE I mangn i olv
271915801IA1NIVIINANUNITIVINTG

auuutinAnen

mdngms Timsuszanduiusvangnss uaziiugomnasing o Tunsuindne Tunsdi
véngmsitinAnulsidulumuusuindngasiivun dngnstuumma

1) duasiliernsdussdmdngasvenuideiiatuayunumsdnm

2) Uizmé’uﬁuﬂﬁi{ﬁauiﬁ]ﬁgﬂ,uizé’w‘%z:y,mum%u‘%a;iiﬁﬁwmagﬂuqmmmimEJNLLaz

NOADS



37
nunil 9 sruuLaznalnvaIMSWAUIMENEAS

1. mMsnauvangaslunwsy
UGRGIEN ﬁﬂ'mwfq@i’jqﬂsﬁumw%mwé’ﬂqm‘w AflaaaudAidulumudsznias ves
nsgns 0. Inenssumsimehilumsuimandngns msmfusasgiu asnwdadin Aviili
Lﬁmmsﬁwm@mmwamw{aLﬁ'aﬂué’mmq 9 Tnelguuanig PDCA (Plan, Do, Check, Act) 1
yndnsfinun nssunsuimmdngeslédinsianuiauinisaussousosindnyluusasdud
deliilaldgiFouaansoussquadndnisBousivdngnslanld
naUszdivangilauladudennaiadiuuusulanssuiunmsianisissunsaeu
warN1sUTEIIUNS maamuimaa%ﬁwé’nqmL@zﬁ@%ﬂﬁﬁ%@ﬂiﬂﬂ%ﬂ
nuynusanssiunsLag Ty AUN-QA viiefidunsmsinasininsgudud
WAIneNdeaaIuAsUNI AU ueu
USuUsandnanss auanumagauivaniunisal viesgialeadeamn 9 5 U lagly
NITUIUNITODNRUUNENGATANULLINIG OBE LazilHaansn1si3eu3AToUARNIIATIIUANIA
syiugaNAnw WA, 2565 wie atuiitinatsduldtiagiiu
vangnslafivesmansaeansuasimeunsvddildlddmdosunsurugomsiig 4
91 website YoIANIL/AN1AV1/MENGAT UHLTUUTEIENITUS Fo online 81 9 19y Facebook
Dudiu
2. mawsgunsEmiuansding
nswisunslusyauunInends
1) esdlviynaudonirfumsguimaasdlmidievnmiuitleusisvesmvineds
Tifeszilsunsiiounsaeulasd I MiNeUeaNgn TINLLUIARYBINTBUINATIIUAMIA

2) 919158 MUNAUABIlATUNISHNOUTUALIATINITANTIOULNITARUVRIBIATE
UINIRLEVAIUATUNS

n15iSeuN1sluseAuA

1) wuzthe1sdlmiliiyransluragldidnitenshausiufulasyinuegsdiussansam

2) mgdamennsdfidsadielimuinwltuionnsdlvllufunsFeudeunarniide

3) AuzduUsARULATMTITERE1seles atfuayunsiuyuALFkazUsaunsalves

9191581
4) ANLANASUNITNTINAINTTUNIIVINITVBID1NTE L UNI I UUSTLNALAS ANIUTENA

3. nswaaNuiuazinweliuiannansed
3.1 MSHAIUIMNELNITIANITEIIUNITABU N1SIAAZNITUITLLAUNE
ANSHAIUITEAULNIINGIAY

1) Sauanivdsudousluiadosne q MAedos wu msfamagounmsaouneiniiugu
NN3a319A308 YN NMIFABULUY active learning

2) flassmewaunausIaUENsaaUnINISUMINdBaaILATUNT TenTauAquITnYY
nsdanIsideuntsaeuduiiugiu uasdugs nmdndenisaou sauentsiauaznns
Usgldlung



38

NIIWAIUITEAUANE

1) AuzdnousuLarszyNUfiAnsiiAsadesduimaianisifounsaounazasuuuy
active learning n13inuazn1susudiuna Wudranasdneluarmzegsadnaue iy
Usedmnd

2) AAVNIIUazBYAURITIEI AL IIBUNAA1LTIUNNS (Course Specification and Report)

iionsusunsinnsiSeunisasu msiauazuszifiuna Welvnnsdaniaiounisaey
Julumudnguszasdnisiseuiiasfinnunisussiiureusaysneiv
3) anzatuayumsindenideniamavioionanmainnisiistesiunsEouns
dou
3.2 MSRAILIIYINSHAZIVITNE LD 9
s lusRuInIne sy
1) amAngrdeluaiuayunisluidnidssypiieiauenasmmadnnislussussna

2) wInedeilassnsimuddnsansfnuszaudigaen Inenisliuaivayuiu
AldTeneweudmmIudidsulasinsniiEeRanuiRIM IS BUNMIdoY Waeyiidy
ANSNRIUITEAUANE

1) eiuatvayunsidotarmainsssyidiedausnanuinnsliiuaanansd
oghatiosTay 1 ads

2) augdnassIuUssnaimyaaInsikinansennaudulsedmnd

3) Angduasunisadienuudvena’evieidoiionrusauiieniesduivinisiu
ansunsfinyinasmieiderssdunglulssmaagun

4 puzaiawsislalaratuayunsnaaanunIdnnsnuauaisd

4. nmswaaNuiuazinveliuiyaainsaduayunisiseunisaeu
NSHAINTEAUANY / NANEGNS

anzatuagliypansatuayuianinuzaug suiadhsuusess / eusa / sz
B fuRmsiiAgtesmsativayunisaeuvesenansdlunny
5. nsdanseieaiey
wdngms finszurumsiansdedesou lnefinssunsuimndngasimihiidunssunis
Fanstefeudou dalldamnanmsiuudededessouniu e-mail vaanssunsuImIudngnsvie
Usesmundngmavietuiinderu budu Tasfinisdudumsded
- SUTRSRNSUUNIUTDINNANG 9
- fsandefesiuuninssunmsuimvdnaasiisualunisuilavsely
- Tunsaliinssunisuimavdngasiisnunslunisudly nssunisuimsvdngnsudsly
fagRetesiiudunisudly ududmamsudlaligFessou
- Tunsdliinssumsuimavdngeslifisrunalunisudly nssunisuimvdngns
Ussanuduguimssefuangvidemhsauiifeidoadielfiansanudly ududema
nsunbulvigSeusey



@ P 2 Q@ ©» @ o

BN 3oy

39

ANANUIN
ATIIATIEVANEDAADIUDY PLOs AUTdeviat usha Audnuauevasludia uae
ANLABINSVRIIE R

ANTLARINAANENSISEUsEAUMINgRS (PLOs) MU Knowledge / Attitude / Skill
A1INLERITI87Y1 AU Knowledge / Attitude / Skill
LuUeRLanForarTaINIE LN TIANIFouSvesusas e lundngnsiagiiou
N159ANITTEUIWUULAIIN (active learning)
foyasednidanisAnudeysannisiumsvinau (Work Integrated Learning : WIL)
Joyanguyaiv (Module) Tunangns

ANBEUNEIIEIN / YATYIRUKLINIG OBE
TOLAUBLUEUDINTTUNITHNTINDALAENTANTUNTVOIMENENT
HANNTIATIEANIANTUNITVRMENENT kAENSIUSEUTEUANLUANAITENINANEASIAY
Numangmsusuuss

LBNATTORANAIANTINLBNIIYINTT (MOU)
AITNUABURATHANUNIININTVRII NI TURRYOUNENENTIALD13158UTEIMANERS
VNAY

v a =

ToUIAUNNINGNFYAIVATUASTUNTINAIENITANITUUUAAFN®WT W.A. 2563
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AN39IATIENANEIAAGBIYRY PLOs fuddevinl Wusna andnumzvasdngin uazadudanisvegiidiuladiudes

Jrdwlddrudevamangns PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6

AdevimiurIneae:
Wuninedeiouianssuuasdsaunianududaniaisnnis v v v
I~

Junalnudntunisiaunnialduasyseinassdumingtdedui
1 Tu 5 veseudguniglul wa. 2570

[y a

NUSHIUNNINYIAY -

[y a

Wusia 1 afremnundudimavinisuaruinnssy Taefinside | v v v v v

<

JuguiiensimunnalauazUseme Woulosddenuuas
\A30YEINA

WUSAUNINGRY
v a Y o a dAa a A A A o ¢a / / /
WUSAY 2 @S NTUNANNALTIOULNINIVINTLAZITTIN Todng 3

iy g Inarsisazuazinulurnissed 21 awnse
UszgnAausuuiugulseaunisalannnisugon

Adevirnoe

Judanunsimunineinsuyed 398 wasuinnssusn v v v v v
Inermansuazmalulad gnswauniiddu

Wusnany

1. W mSnensuywdyniieTy v v v

2. a51manuINe wazuinnssumduida

AN

o
v

3. USNNT3¥INT wazatiuayun s g8y
4. gNITHUNITUTVITIANITOIANS




41

v v

MANWOIYBINRIING G

fdaulddaude: erasdlundngas wiu 12 vin
iwsesilefldlunsifiudeya:

nsdunuailagnse

LUUdBUNIY 910 Google Form
- mmddetaniiduiinsdodaunndeon

e

1
2. MINAUIUTANTTU Bio-polymer
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ANANUIN
ATUERINAANSN1TITEUSTEAUNANgAs (PLOs) fiu Knowledge / Attitude / Skill (KAS)
HAANSNSISEUTTEAUNANGAS Knowledge Skill Attitude
(PLOs) (Cognitive) (Psychomotor) (Affective)

PLO1 a¥eosAanuslyaivizeuinnssuiiune

Aes LieNRUINGAUVTENTEUIUNITNE
YINANNUNY1IVSaNeALUBSIneATIaNg

AU ULALNANTENUADEINA DY

K1 walulagihens

k2 walulagnsuussuensuaznediues
K3 gnsiaddmsugnaiaswoailes

K& nsnegoueuasneailes

K5 WinnSsuNISHARNER st

K6 waluladensuasnadiuesidedn

K8 weinssuialadanasn

K11 wedllasluaunnn

a
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o

K13 nMsWaungsey

K14 Yanidudnsiudundon

K15 n13dnnisvadsutasnissiaa
K18 wodwasdmiuussasiae

S4 Yin¥EN1SARILATIEH

S6 YiN¥ENISUSIITNUITY

S8 m‘aL%EJMISNmﬁmmim’uaumm

59 mslauseluaiannauive

510 nsldiadesilonndeusnuaznedwes
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S14 inweN1SNAEDUYNNTIEAN

S18 HWUIAMIILIRNTTH

A2 M3YINUBE1SHBRITIN

A7 fiaildSuasiseuslag

A9 N13ATENIINGEIwInd oL

A12 nFOUANUAALUULAULR

Al3 AUARKAYNSAEUALBATIUINAES

Tyl

PLO2 353 oanuuukaganiunuideliny
UINTFINITY WALBgUUTUTILATIEUTI

NIIVING

K10 waidadasigndug
K19 Uafimununsgiu
K22 n1508nLbUULazn1susnIsaIuiY

K32 958555Un1579%

S1 WnwensdeasuasnmsUszauany

S4 inweN1SANIATIZA

S5 YiN¥ENSIUYUUNAIILINY

S6 YIN¥ENISUTIITNUITY

S7 YinweN1SUNEUD

S8 miL%aaﬂ,maaﬁmmﬁuwammm

59 mslaUseleaiannauive

510 nsldadesilonndeusnuaznedwes

S11 MIIATILHNAININUITY

Al fluwAnYindy
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A8 Yaumuiileuneumng
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AMANUIN A

A1519UEA918291 NU Knowledge / Attitude / Skill

3187391/ngua52/43%1 (Module) (613)
(59518397 Fas1edvneing Iunundleia)

Knowledge / Attitude / Skill

741-501 YA3Y1 1: INwEITBUATENN
4((3)-3-6)

K32 K33
5354 S5 57 511 513 519 520
Al A5 A7 A8 A12 Al4

741-530 Ieniwus  48(0-144-0)*

K1 K2 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15 K16 K17 K18 K19 K20 K21
K22 K23 K24 K25 K26 K27 K28 K29 K30 K31 K32 K33

S152 53 54 55 56 S7 S8 S9 S10 S11 S12 S13 514 515 S16 S16 S17 S18 S19 S20

Al A2 A3 A4 A5 A6 AT A8 A9 A10 A1l A12 A13 Al4 A15

741-531 INeNUnus  72(0-216-0)*

K1 K2 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15 K16 K17 K18 K19 K20 K21
K22 K23 K24 K25 K26 K27 K28 K29 K30 K31 K32 K33

S152 53 54 55 56 S7 58 S9 S10 S11 512 513 514 515 516 S16 S17 S18 S19 S20

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A1l Al12 A13 Al4 Al5

* Knowledge / Attitude / Skill Yuagiiuasiigrtosivideinginug
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AAKUIN 9
wuunasuuaAnaEaTYRINITEUIUNTIANTSISBUS YRR T8 IV lunangasaziaun1siaN1sTeuiuuULIBegn (active learning)
PuungInimuaiidaaeulunangns 1 YAV
IUIUTIEINNTANISITEUTUUULTIIN (Active learning) 1 YAIY Andufosay 100 vesmedulunangns
s nldladanisieuduuuidagn (Active learning) 0 57839 Andudosar 0 vosmedvilumdngns
aguduungdninlaseulasans NTAN15TEULULLANN (Active learning) 9 9391 lneilsgavidundsil
398AZURINTTUIUNTTIANITITBUTUUULENN (active learning)
KaENITIANITTBUTUUUNG B
FouarveadItn1sIANTSITEUIUUULIAIN . .
— - seyufosay [EHERE)
v oo A oo oo WUULLUINBENSEUIUNITAN g s
5518791/ W51890/MU8AN . Yd | 521 | MSEIEUIUUULENSN
project |problem | 19U case based, team based, social v y
N139ANT |J08a% (3zYWANE)
based | based scenario based engagemen| & v
— Seu3 | 100
learning| learning — . - 398 t a
(38YIBNTIANTITEUS) WUUME )
Ay
741-501 YA3Y0 1: inwedduuavduuun 4(3)-3-6) - - - Scenario based 70 - 30 100
741-530 Ingiwus  48(0-144-0) 100 - - - - 100
741-531 ngrinus  72(0-216-0) 100 - - - - 100

Mnewe  InIneaefivualiseIvieran1siieuswuuRien (active leaning) litesninferar 50 vesdruauilusmunileinng e
LAEVENENTADIINNITSEUTLUULTIN (active learning) litieendn Sesay 70 vesseivilundnans
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AAKUIN 9
183a5183UNIANTTANYUTIYIUINTTAUATSI9U (Work Integrated Learning : WIL)
Usgygyten
UIUNUIANTINARDANANEAT 48 Uag/13e 72 mhgin
F83IANSANYUBIYTUINTAUNITYINAU (WIL)
1) uwu 1.1 48 viene AnluSouay 100 vesduIUMIBNARADANINERAS
2) Unu 1.2 72 whein Anduseuas 100 ¥09UIUMILARNRRANANERAS
nizmumsﬁ'ﬂmsﬁnmL%\wuim'm'lsﬁ'umsmmu (Work Integrated Learning : WIL)
msfimue | n1siEeu auia | nsEneuiuiy | vdngasian | wilnew | nsussali | UfURe | msEinufun
INATWIVVADIIYY | Jszaumisal | adudunis | Anwn nsFeudvte | wnndnende | Hndialud | vieunie MAFUIN | 9IURTINe
ineln ' = o a = = v o &
wuenn NIUNIIANEN 197U N1IRANIY hay ED) NIHnNLaNIY NANELID
WOANTIN | @REMNTIY | Wineu AU NIREUNY L)
N5¥91u Hnauy
741-501 9931 1: inwyIdy
wazduNwT 4((3)-3-6) P
741-530 Inednus* P
48(0-144-0)
741-531 nenfnus* P
72(0-216-0)

* SowaznsdnnisAnwwuu WIL Tuguuuusieg we93v 741-530 way 741-531 idulumuanumuisanveusiagiideinendnus Inelid wiL saufudesas 50-100

anewe  IviInendeimuelannrangasinnisiieunsaeusuy WIL lidesnindesay 50 vesiiuiumbieinlunminaIvanigveianans
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AMANUIN Q
dayanguynivn (Module) lundngns
. - D - . - - NAANSNISLSeUS Aanssu A5N15INaL
8 - YY1 (Module) NUYNA A195UN8YAIYT (Module) - * o a g -
83Yn3Y1 (Module) N139ANTTLIBUZ Usziiuna
741-501 9901 1: inweddeuar | 4((3)-3-6) nsdudutayan1side n1seenuuunns | HiSeuaansn 1. MsdvAunudY | 1. AInTsumsdudu
dun yeaes Mylanwideya uazmsld | 1 donwasAduifeniumeluladoneide | 2. mssenuuuns | deya
(Module 1: Research Skills and TUsunsiAseildada msdeans woAwesngudeyaillaunseonsu NARDNWITEAU | 2. 9BNKUUNITNARDS
Seminar) 96190819 NMFBAUTBITNING N5 | 2. 9BNLUUNTNARBILANNNINTFINITY g1uasNeaLes Mneganuided
dunuaviauenaay waasentinfantesTside 3. msldlusunsums | aula
3. @enBnvadeULar AT ETivIzan | AnTeideada 3. MInaaeunsLY
MUUINTFINITY 4. MsenuTey TUsUNIUBATIEATIEDH
4. fuwnAndainnduassuilsanudniiy | nanside 4. MsEue
Hou 5. Msuaue 5. NIATIADUNNS
5. WnausldegegnieaarnssUssiiu Hanuddelugduuy | Anaendeya

Literature survey; experimental
design; data analysis and the use of
statistical analysis software; smart
communication; critical discussion;

seminar and presentation

6. ATIRAOULVANTIN VO IUNA 15 a1
WsunsulunsaaeunisAnaendeyala

7. waneanienuiissiauiteuayyinau
safugBuld

Students are able to

1. Choose the right articles related to
rubber or polymer technology from
reputable journals

2. Design suitable experiments according
to the research standard and realize
research ethic

3. Choose suitable testing and analysis
according to the research standard

4. Be a critical thinker and effective
listen to others’ opinion

5. Present correctly and to the point

Un# wag pitching
6. VITYIUTIUNN
3115 Lazdn
A15150U
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6. Trace and track the reference sources,
and use software for plagiarism check

7. Show discipline and work effectively

in team
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ANANUIN Y
AMB5UBYATIVINULUING OBE

NUINIYIUIAU

741-501 YAIY 1 INEEIYUATFUNU 4((3)-3-6)

(Module 1: Research Skills and Seminar)

NSAUANYRLANITITY N1TOBNKUUNITNAREY NTIATIEVIYRLA Laznisidlusunsy
AnTeiiBeada nsdeansegniaain MIsAUTIETIINNG Msduuuaziausnay

Literature survey; experimental design; data analysis and the use of statistical
analysis software; smart communication; critical discussion; seminar and presentation

ARG RHEER
Fonwanuiduiieiumaluladonaienediuesangudeyadildsunissensu
PONLUUNM INARBILANUINATTIITo kAR sEMINT 49385 5513TY
FonTEmIveaeuuariiamsdivanaunannasguide
fuwAnidnnduassuilsrnudniugdy
Uausliognegniouaznsilssiny
ATREBUIMaTIIveUvAIE 9B aaglilUsunsalunsanaeunsinaendeyals

N R LD e

wanssendanruiisaideuitouasyhnusiugduls

Students are able to

1. Choose the right articles related to rubber or polymer technology from
reputable journals

2. Design suitable experiments according to the research standard and realize

research ethic

3. Choose suitable testing and analysis according to the research standard
4. Be a critical thinker and effective listen to others’ opinion
5. Present correctly and to the point
6. Trace and track the reference sources, and use software for plagiarism check
7. Show discipline and work effectively in team
NIV INYTTNUS
741-530  ne1iwus (Mangasuau 1.1) 48(0-144-0)
Thesis

N13AUAIITETEAUGIUIMALLLAEYDI IS TTUYIR 819duATIEN vionedlesuindun
iloasesdanuilvivisuinnssuievsslenimenuinms uaz/visifieussgndldau aneldnng
AUAY91819158 7 UT A Inednus nsifurinaauideluinsansivinisusednivns nsdou
enfinusuaraoudosiuineinusdnie

Advanced research on topics in technology of natural and synthetic rubbers or

other types of polymers to create new scientific knowledge or innovations for academic
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benefits and/or applications, under the supervision of thesis advisors; publishing the research

work in scientific journals or patententing; writing a thesis and successfully defending the thesis

ARV RHER

1.

dududoyalonarsmeininig senuuunudde wasiannteiauslasinsifoie
whladgmauidesumaluladensiaznodmesla

yhufoRns Tedesdielinneiuazielesdionaaey wazduiiunside Ifegagnsios
Uaonsty waziluszuu

93UN8 AATent duasiei wlanateyaide Miuienenunaidelagndemiy

52 J8UIEN1TI9e wazsInIgIun e umalulagensiaznofiues

thiaue teven uazimounsnaiide lnedenltinaluladansaumaiivanzay se
msfomslasnuilneuazniwdngs Wdaau gnies sansme 81u uazdeu
afuesdnslmiviouinnssuaniiddaiiensulanddamlumidouay
gnaunIsula

(%)

nuwiugoula dsedeuide Ausssu 585550 ANUSTURAYEY ATLTRdRE

EN

4937 ATTLIUTTUADINITN warInansnsaly

Students are able to

1.

Conduct a literature review, design a research project, and develop a research
proposal to address research problems in rubber and polymer technology
Perform experiments, use analytical and testing instruments, and conduct
research correctly, safely, and systematically

Explain, analyze, synthesize, and interpret research data, and report research
results correctly according to research methodology and standards in rubber
and polymer technology

Present, communicate, and disseminate research findings by using appropriate
information technology, with clear and accurate communication in thai and

english, in speaking, reading, and writing

. Create new knowledge or innovations from research to address problems in

research and industry
Work collaboratively in disciplined, ethical, responsible, and honest manner,

having professional ethics and a sense of public service

741-531  endinus (MAngasuay 1.2) 72(0-216-0)
Thesis
N13AUAIITETEAUGINUIMALULAEYRI NS TINYIR 819duATIET IanediesylnduY

=~ Y ¢ A Y] ~ ¢ Y a a4 A v v
LW@aiq\‘i@flﬂﬁ'ﬂ']lliiﬂllﬁi@ua@ﬂiillLW@U?SIEJ%UV]"IQ@I']U'}‘U']ﬂWi LL@S/W?@LW@ﬂﬁ%QﬂGﬂ%QﬁU ﬂ']EJSLG]ﬂ"Iﬁ

AWave9819158 M UTnwIngdnus n1savuinanuideluinsarsivinimiednivng n1sleu

Inednusiazasutesnuineninusdsa

Advanced research on topics in technology of natural and synthetic rubbers or

other types of polymers to create new scientific knowledge or innovations for academic
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benefits and/or applications, under the supervision of thesis advisors; publishing the research
work in scientific journals or patententing; writing a thesis and successfully defending the thesis
ARV RHER
1. Fududeyalenansmaininig senuuuaiide wasiaundeiauslasinsideiile
whladgmauidesumaluladensiaznodmesla
2. iUfliRnng Miesesflolinszsiuazintesilonaaey uazduiunsise Idedragnies
Uaonsty waziluszuu
3. 95Uy TATIE duaT1en uwlanadeyaide Sutangnunanuidelagndeswmiy
52 J8UIEN1TI9e wazsInIgIun e umalulagensiaznofiues
4. Yigue tevon wazeunsnanyide Taoidenldimaluladansaumaiivmnzan fe
msfomslasnuilneuazniwdngs Wdaau gnies sansme 81u uazdeu
5. assesrmuslvsiiouinnssuanauideiiensulangtyvlunuideuas
gnaunIsula
6. Mammfugduls fszdeuity Ausssu Wus53u ANWSUAATEY ANNTOERS

EN

4937 ATTLIUTTUADINITN warInansnsaly

Students are able to

1. Conduct a literature review, design a research project, and develop a
research proposal to address research problems in rubber and polymer
technology

2. Perform experiments, use analytical and testing instruments, and conduct
research correctly, safely, and systematically

3. Explain, analyze, synthesize, and interpret research data, and report research
results correctly according to research methodology and standards in rubber
and polymer technology

4. Present, communicate, and disseminate research findings by using
appropriate information technology, with clear and accurate communication
in thai and english, in speaking, reading, and writing

5. Create new knowledge or innovations from research to address problems in
research and industry

6. Work collaboratively in disciplined, ethical, responsible, and honest manner,

having professional ethics and a sense of public service
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(Outcomes based education, OBE)
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Literature survey; experimental design; data
analysis and the use of statistical analysis
software; smart commmunication; critical

discussion; seminar and presentation




81

(Thermoplastic Elastomers) 2((2)-0-4)
741-535 woAlesTioraanennadanim
(Biodegradable Polymers) 2((2)-0-4)

741-536 WoANOIDINIYY

(Smart polymers) 2((2)-0-4)

741-537 wodmeasnulu

(Flame retardant polymers) 2((2)-0-4)
741-538 wialulagiagnediuesmenisunmg
(Polymer Material Technology for Medical)
2((2)-0-4)

741-540 nszUIUNTHUTIUENSLaTHANERN
(Processing of Rubbers and Plastics) 3(2-3-4)
741-541 NSNAADUL AT NAERN

(Testing of Rubbers and Plastics) 3(2-3-4)
741-543 welwlafihensuazdiadu

(Latex and Emulsion Technology) 2((2)-0-4)
741-544 wialuladnis3loiAagns

(Rubber Recycling Technology) 2((2)-0-4)
741-552 AEEUIENBUNSWAYLIANTTY
(Entrepreneurship and Innovation) 2((2)-0-4)
741-560 FMINTTUNOFLUDS

(Polymer Engineering) 2((2)-0-4)

741-561 MIANNIULALATATUANNTTUIUANT
(Computing and Process Control) 2(1-3-2)
741-562 AAINTIUYN

(Rubber Engineering) 2((2)-0-4)

741-563 N1T0ONWUUNANA NG UATUIRUN
(Rubber Products and Mold Design) 2(1-3-2)
741-564 TNsBeANaAanSUTEENAF MU
wialulagneodwes

(Applied Mathematical Methods for Polymer
Technology) 2((2)-0-4)

741-781 ey 1 (Special Topics 1) 2((2)-0-4)
741-782 vtafivay 2 (Special Topics 1) 2((2)-0-4)
741-783 sy 1 (Seminar 1) 1(0-2-1)
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NIARNUIN £
v L] IS
PNAITVDANAIAIINIINND (MOU)

1. Memorandum of Understanding between Prince of Songkla University and The
Netheriands Natural Rubber Foundation

Memorandum of Understanding LBy STICHTHSG
*’ between R S
Vi Prince of Songkla University

and
The Netherlands Natural Rubber Foundation

s
SEESERRENIIR RN SRR EF R R TR £

Prince of Songkla University (“PSU™), Thailand, and The Netherlands Natural Rubber
Foundation (Rubber Stichting, “RS™), the Netherlands, believe that mutual benefits can be
derived by bridging their two organizations, achieving a closer relationship by linking their
scholars, students, and personnel. Both parties share the strong conviction that mutual
understanding among people can be promoted through the establishment of academic links.
Therefore, both partics agree to enter into this Memorandum of Understanding (MOU).

Article I: Principle of Cooperation

PSU and RS agree to develop their academic links under the principle of mutual
understanding, mutual benefits, common interests, and mutually complementary activities.

Article II: Objectives of Cooperation

(1) to promote research related to natural rubber, aiming to the use of natural rubber in the
broadest sense,

(2) to provide opportunities for both staff and students to exchange ideas and have research
discussions,

(3) to facilitate the execution of a research project at PSU, financially supported by RS,

(4) to share experiences and expertise concerning natural rubber issues.

Article III: Areas of Cooperation

Areas of cooperation can include any academic or other programs offered by PSU and RS.
Article IV: Implementation

It is understood and agreed that:

(1) Proposals for collaborative projects under this MOU will be submitted through the

Chief Executive Officer of each organization, and it is recommended that reports should
be submitted to each Chief Executive Officer at the completion of each project.

4
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(2) Financial arrangements for collaborative research, seminars, workshops, conferences,
and other such activities will be negotiated separately and will be subject to the
availability of funds.

Article V: Duration and Termination of the Agreement

(1) This MOU is effective as of the date of signature by the Chief Executive Officer of
cach participating organization and remains in effect for five (5) years. Thercafier, it
may be extended upon agreement by the Parties.

(2) This MOU may be amended at any time as indicated by written mutual consent.

(3) This MOU may be terminated by either organization by the provision of a written
notice of termination not less than six (6) months prior to the desired termination date.
However, both organizations agree that all continuing obligations to students, staff,
funding bodies, or other entitics are met in full subsequent to the notice of termination.

Executed for Prince of Songkla University  Executed for The Netherlands Natural
Rubber Foundation (Rubber Stichting)

/‘/Mulwfr—— O&‘;ﬂ_@*“

Asst. Prof. Dr. Niwat Keawpradub Mr. Jack van de Winkel
President Chairman of the Board

Date  O/63 /2008 Date J¢-pir- 2025
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2. Agreement

Agreement

Referred to the Memorandum of Understanding between the two institutions.

This Agreement is made between

The Netherlands Natural Rubber Foundation (Rubber-Stichting), the Netherlands, having its
registered office at Emmalaan 12, 3051 JG Rotterdam, the Netherlands, hereinafter referred
to as ‘Funder’ of one part; and

Prince of Songkla University, Pattani Campus, having its registered office at 181
Charoenpradit Road, Muang, Pattani 94000 Thailand, hereinafter referred to as ‘PSU, Pattani
Campus’ of the other part.

Recitals:

A. The Rubber-Stichting (RS) is a foundation with the objective to promote the use of

B.

C.

1

natural rubber in the broadest sense.

PSU is a higher education institute in Thailand. Prince of Songkla University, Pattani
Campus by its Faculty of Science and Technology is in charge of this Project.

RS and PSU have been exchanging information with respect to the research project,
as the Annexes 1-2.

Terms and conditions:

. Purpose of the Agreement (the Project)

The purpose of this Agreement is for RS to financially support the research project
detailed on Annex 2, to be executed by the Ph.D. candidate registered at PSU Faculty
of Science and Technology, Department of Rubber Technology and Polymer
Science, who is working on a research topic that matches with the aim of the
foundation to promote the use of natural rubber in the broadest sense.

Duration of the Project
The duration of the Project shall be three (3) years.
See starting and completion dates in Annex 1.

3. Execution of the Project

The project will be executed by the Ph.D. candidate at PSU, Pattani Campus under

the guidance
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of PSU professors and a RS representative. At PSU, daily supervisors are appointed
by the University. After the successful defense and fulfiliment of all requirements,
the University Council approves the Ph.D.-degree as requested by the Faculty of
Science and Technology and Graduate School,

4. Intellectual Property
1. Defimtions
1.1"Background" means all Information and Intellectual Property Rights, excluding
Foreground, owned or controlled by one of the Parties hereto, that exists prior to the
Effective Date of this agreement,
1.2 "Foreground” means all Information and Intellectual Property Rights, generated
by one of the parties in the Project Research.
1.3 "Information” means know how, specifications, drawings, reports, processes,
(technical and test) instructions and procedures, standards, functional mformation
and related data, samples, models, and all other technical and commercial
information, data and documents of any kind, including oral information but
exclusive of any Intellectual Property Rights to which such Information relates.
1.4 "Intellectual Property Right(s)" means all present and future patent and patent
applications, registered and unregistered designs, copyrights, trademarks, and other
proprictary rights, and all regisirations, applications, renewals, extensions,
combinations, divisions, continuations or reissues of the foregoing and other
statutory rights afforded by law to inventions, designs or technical Information and
applications therefore.

2 Bac
2.1 Each party will be the exclusive owner of its Background.

3 Foreground

3.1 The parties agree that all Foreground generated by the researcher shall be jointly
owned, and if there is a potential for IP Rights registration, both parties have to
discuss whether the 1P Rights will be owned by PSU only, or m Joint-Ownership
between PSU and RS. For joint IP-Owners, a joint ownership agreement shall be
negotiated and documented as soon as possible.

32 Fach partner organization hereby grants a non-exclusive, royaity free, non-
transferable license to the other partner orgamization to use its Foreground if
necessary for the execution of the Research Project.

5. Acknowledgement of cooperation
The thesis and all publications will acknowledge the funding by RS:
“This research work was conducted under financial support by The Netherlands
Natural Rubber Foundation (Rubber-Stichting)."”

6. Costs of Expenses
6.1 The project activities and researcher in charge are to be sponsored by The
Netherlands Natural Rubber Foundation (Rubber-Stichting) for a total of 40,000
Furo (forty thousand Euros) for a period of 3 (three) years for | project. See the
separate Annex for project and budget descriptions.
6.2 RS shall pay for the expenses subject 1o Section 6,1 above in three (3)
installments:

a) Year 1: 40% of the toral amount on the date RS accepts the Agreement.

b) Year 2: 40% of the total amount after evaluating the progress report.

¢) Year 3: 20% of the total amount after evaluating the progress report, and

the plan of the final report.
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6.3 PSU, Pattani Campus contribution by Faculty of Science and Technology, is
the waiver of the overhead and supervisor costs.

. Progress of research

PSU, Pattani Campus agrees to provide RS a progress report of the research project
at least every three months, and to have a meeting for information exchange when
required by RS,

. Entry in force and period of validity
The Agreement shall enter in force after being signed by the representatives of both
partner institutions. The Agreement is valid for a period of three (3) years.

. Modification and termination
The present Agreement can be modified or terminated by an additional written and

signed agreement of the partner organizations. It may be terminated by either Party
by written notification with a prior notice of six (6) months.

The present agreement is made out in two identical copies, which have equal legal
force, one for each partner organization.

Executed for the Rubber-Stitching Executed for Prince of Songkla University

(M. Jack van de Winkel)
Chairman of the Board
Rubber-Stichting

(Prof. Dr. Jacques W.M. Noordermeer)
Board member, Rubber-Stichting
Witness

Vice President for Pattani Campus
Prince of Songkla University

.......................................

(Assoc. Prof. Dr. Kannika Sahakaro)
Dean, Faculty of Science and Technology
Witness
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ANANUIN 3
ATLUFDULASNAIUNIIBINITVDY
9131395 SURnYaUNaNgATUATaIAsIUTEIMANgATINAL

1. 599ANEM319159 A5, FAlwBAZY a9

q@ﬁmiﬁﬂ‘mqwﬂ Ph.D. (Elastomer Technology and Engineering)
mszudeulundngasil
741-501 Research Skills and Seminar 4((3)-3-6)  KUBAR
741-530 Thesis 48(0-144-0) nureiin
741-531 Thesis 72(0-216-0) uIenn

a v
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