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- Altane 200,000 | 200,000 200,000 200,000 | 200,000
- A¥a0) 100,000 | 100,000 100,000 | 100,000 100,000
- AasnsegUlng 200,000 | 200,000 500,000 800,000 | 1,200,000
. gAY
- yuiINTEeuMs | 200,000 | 200,000 | 200,000 | 200,000 | 200,000
aou
- YULEUBHANUITY - - - 200,000 200,000
fneuTEIna
. Uamu (AgHue) 2,000,000 | 3,000,000 | 3,000,000 | 2,500,000 | 2,000,000
. STedun |
- AUszduNUS 500,000 | 500,000 500,000 500,000 500,000
- ANlOUMNLARIAETS
selalndningu 400,000 | 1,200,000 | 2,000,000 | 2,800,000 | 3,200,000
2BNFUATDLINELN
- Rulaushy
e 450,000 | 1,350,000 | 2,250,000 | 3,150,000 | 3,600,000
FWTIHNY 4,550,000 | 7,250,000 | 9,250,000 | 11,250,000 | 12,700,000
uuilan 30 60 90 120 120
rldanesoidn 151,667 | 241,667 102,778 93,750 105,833

12




2.7 52UUNSANEN
LUUTULS JULAE NS ANNAUAIIAI8FILDY

2.8 nMaiilguTauvidiein TedvuasnisamadeuiEsudinaaidugaudng

v

AUt AN INESULNERTANERNT T1A8NTANYTEAUUIYQNRT UNTINEIABINRIANERS Al

48 20. N15iBUTI8ATILAZAS loURLLETR

a =

=y d =y 1 =
20.1 93nNlianSvawisusnsdvnazlaunuieia Ussnaudie

174 @

ooy d‘ k4 L3 = = a A |
20.1.1 fi@andeane drevangns viegheanvivien ddviiieunnsieivndngeyly
L AU 2/
viengmInTuLd

aa a 14

A s 1 1 =Y - ey _ L7
20.1.2 9aafiasudndandnunludllidgnsiieuseivn eniuddnveuyinedunenseans

'8

v
= =l Lo

&) LY =) & ala =3 Ad 1 (I) 1
Pauanaaunmidaluszezinanliinu 2 U Safidnsvaifisuneivifiseauasuuuldinii

%
G

Cwip 20

20.1.3 fslulasinsanusudie Aldswuslilulassmsianunsevedisuseinld

20.1.4 fanfisuloundadfufnwisernanaaufinumau

20.1.5 TAnilaFuayiRliameadoudouiuanmdnyvioingum

20.2 nausinsifisusigivnuazlounuieiin Usznaunie

20.2.1 mMsiftsuseindmsuianisuleuvse Sudhdnwdeunananufnundu Wuseivd
deuldfumednlundngasisudn neldssduazsuunlisng C vie 2.0 Tiiudindu p
wihiy M nanisulauannsafisuneivasloumheinldlifuiwilwomeing
muvdngnsiiduid duddei fudhAnnseansafisuneinuasloumieinldlihu
aodluauvaamiefnsunuvdngnsvesnnsisuiii

o)

20.2.2 msieusgin dwsuildndrsaantulveylunaiiaveserasdiSuiareunein lag

e =l

HumuitureuresnI IS uliaveuningasuareyliRananuiiddinse vy

5

20.3 maisulauludnenenguin
& e o = o A t e d oA v v al
20.3.1 Womlaesiuveanguivfinsthuniisuiuileminesiuvesnguinnfidieuld sesday
U at 18 1 o 1 o 1 = GJ o =l
doandeaiuliiteenitievas 60 wazduumheinsuvenguivfzinnveiisuley
[ ! o I a I a d 12
sptlitiosninduwiumheinnuvengiinieulouls
a 1 = 4 o = 2 =i s ! é 1 =] =l 2/
20.3.2 ngdnlunguinnanihunvedisuleu delszdunzwunlinini C wie 2.0 Wieuld
JLAUATLUL P

J _ ! o =y i -
20.3.3 psalifisedvfagthunradsulaudunedvlussuunissunidladssuuninig Tiaglu

¢ Vot &

aaffinvesnsdfiuiinyeusnedn duanuivveuveesdfiulinvaundngns uay

PHELEN BRI BBl Feliell TagRasanfisudruumieialilagnuinusivesszuy
YNA

13



20.4 n1siisulauainuszaunisal n1sigulauainnisAneIueanseuy azn1suiaulauann

sruumsanenudsende Weglunasiidavesonnsdgiuinueundngns waveyiliann

a Voo w s [V Va 2/ = =) a wa ql a 2/ a‘

AUl andngas lagenadalilinamegeudeleou viemaufiRmudnlanun
AUANA2S

20.5 f8adeesnfiuntsvafisusieden wssniulidaaseu Ingruanuiureuree1ansd

7]

SuRnvaundngmsuazanuilidainidn uazdmdangunisvesyiideanudidndaria

£2E

fannelunanisfinwiunfusniifidndnonny drevdngns wanwivien lasudniden

=

Y = =l af =2 d ) A -] 1 o — v 7
WrAnwvsedulousnananuAnedu nsaindanusduldenaddunisivudnasaniy
fmun WeglunaeifivvesennsdfiuinveundingniuazayiiRvasrmuiidrdiniian

21. nsamziisuissudnugavunasnisaeudiudIvean
- =} 2 -7} 1 =f d
21.1 fane19amzidsus sudivan vuldlundaznianisanw mnunisamedeoussuie

o Y 1 | a . waf ¥ =i = 2 ) v o
WuyuasUszianliidumiiefn (audit) nseydidliamedeussutwanduldilu
F1UNRVDIAIUALINEINATER

. | I3 a a v v od w | a w [ A
21.2 MAnfivsvasdazamafoudeuiuaaduietunbeinlundingns sedeadulumuiauly
UDIAUDNT P9l
[ an o [7) du e =l ] [l s s
21.2.1 Wuilnfeglulasimsvewmangnsidnliinisiseunisasusiussniianitu lnglasu
AMULILTRUINANUREANaNgRS
aa o =2 P v ' a o a | a
21.2.2 Jul@afiamsdeudeuluniansdnunlgariie uwisnelvinasieulddaasulunie
NNSANWILIUS
a o = Y ! v [y a w
21.3 s azamziiowisuluanitud uagdaslasunisiisusedginuvangnsves
winede n1aieulieylunaeiilavesenansdisulinveuneivn uaroylRuerauain
Fafinsnednn Teedainneiidamuaginuiumbeindundn
= v o Yo g I o a 3 - o
21.4 wan1siSeuanandudulnduiinidu P vse NP wagluiinlufnndursuuuaisasay oniu
= = 2/ a = = a nl L7 d‘ [¥) 1 ot
nsamzideuisuiivenniasnisamedousouluseinieglundngasidnsuiu
sEninaumIngndeiudaniudu Weglunaeiiiaveennnsdiiuiiaveuseiviuas oyl
E 7 Qs ot =, o = 2 cJ i 2
YIRUALIFRATedT IneaunTatinAnLsuAz L AsaYaule
' v al %) 2 v A Y v v _aa e
21.5 maneududeulunude 21.4 svdadldduanuiureunnauuiidindinfidn uazoyiflay
ﬁaqa%nﬁuﬁﬁlﬁ%’uuauma‘Lﬁ@LLm'\uﬁT"uuﬁﬁmﬂw*;

= £ a

aa = [y} < ¢l e wa
21.6 uamawzLUEJuLiwu’]u'mmwﬂlﬁiﬁalmummquﬁaumﬂmmwwﬂsﬂmuazaquGmﬂ
v U o aa ql; yy = o 1 =5 =3 &na
AMUALNFINATAn vadfesaanzideulazdrseasssudeunis@ne a Ineunitan
I AN oud 19T ANSISULT IUNITSUAINELT 8 UT U T NE AR uUTENF

UYNANYISUNERTAERS

14



dwnmuﬂé’an‘szns'zanwaﬂuﬁnm
MBIAEAT 338 wazuianssy
'Irﬁwmsrmﬂ'nuaaﬂﬁé'awawé”ng]mmﬁa

daduit 1 5 0.0, 7564
Tawszuu CHECO

3. wangnsuazaRnIdaou

3.1 nangns

3.1.1 Surundiginsiunaeanangns lLideandn 128 wuqefa
3.1.2 lassafranangns

(1) vanATAnuily Lifesndn 30 waefin

- NguaIzogAllaY Litendn 3 wihefin

- nfuansEAERILIEUsENBUNTS lsdvdeunin 6  wiefn

- nauanszaTwfuNsAeans 13 wihefn

- nguansywadledlneuaswaidleslan  litfesnd 5 wihefin

- NANENsEAUYTEanS laitiaanin 3 whefn

(2) nundv AN litleendn 92 wieia

- Jwunu 31 ynhenn

- Aranis ey 40 wheie

- A naniziien lLiesndn 21 wihefie
(3) MY LTINS laddfesndn 6 VelIHE)

3.1.3 T3 IUNUIAAILE

1) wadnAnyialy Lddeendn 30 wuoefa

1.1 nguenszagfligy laifesndn 3 widoefia
01175%0¢ WaARNY1 1(0-2-1)

(Physical Education Activities)
wazidenideunsdvlumnadnuviall nquanseegdilay Bnlideundy 2 miwin

1.2 nguaszAaniuvisusznauns

Il =l

u 4

laidaenin

6

WU2BAR

ThdeniSeulumnaudny il nguansyaaniwieusznauns livesndy 6 wiefn

1.3 nguEsEAeNUANTHRdns

=

13 waena

- pwinsUsemamwlantwmil 9(--)

- Awmwing 3(--)

- Fengaune/meuiames 1(--)
1.4 nguanszwaiiiadlnauazwaiiiodlan ladffosndn 5 wiqefia
01999111 PNANITUAIUNUAY 2(2-0-0)

(Knowledge of the Land)

wazdenFounednlumnmudnwily ndumnsywadiedveuaynadedan

nlitesnin 3 whede
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1.5 NgNENSTAUVIREANERT laitfoand 3 wiehn

WidenBeuneiniumnaivdnwiinly nquanssauviermans ldlisendn 3 wihein

(2) RUINIBUINE laifeundn 92  wuaefa
2.1 F¥unu 31 wdqena
01403111 afivily 4(4-0-8)
(General Chemistry)
01403112 URTRANsindivly 1(0-3-2)
(Laboratory in General Chemistry)
01403221 LALBUVTE 4(4-0-8)
(Organic Chemistry)
01403222 UfURNsIATIBUNTE 1(0-3-2)

(Laboratory in Organic Chemistry)

01403244 afiGsWANdndnya 4(3-3-8)
(Fundamental Physical Chemistry)

01417111 UAAAGE | 3(3-0-6)
(Calculus 1)

01417112 wpapda | 3(3-0-6)
(Calculus Il

01420111 Wandvily | 3(3-0-6)
(General Physics 1)

01420112 WAL I 3(3-0-6)
(General Physics II)

01420113  UHURMINEN | 1(0-3-2)
(Laboratory in Physics 1)

01420114 U{URNSAEN Il 1(0-3-2)
(Laboratory in Physics II)

01422111 wanadH 3(3-0-6)
(Principles of Statistics)
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2.2 A nan1zUny lifowndn 40 wiqena

01448211% Tameansidossu | 3(3-0-6)
(Fundamental of Materials Science 1)

01448212* Fanmansidosdu | 3(3-0-6)
(Fundamental of Materials Science )

01448221* Anrnsuazmalulatwedues | 3(3-0-6)
(Polymer Science and Technology 1)

01448222* nsimsuavinaluladnediues I 3(3-0-6)
(Polymer Science and Technology II)

01448223* gRaMNITTUNDRINDT 2(2-0-4)
(Polymer Industry)

01448241* AdaMmERsdEMmSUINEIN1TWOANeS 3(3-0-6)
(Mathematics for Polymer Science)

01448311* MIUATILVANYULIANZYBIIER 3(3-0-6)
(Materials Characterization)

01448312* UfjuRn1smeian | 1(0-3-2)
(Materials Laboratory 1)

01448313* UgURN1IMETaR I 1(0-3-2)
(Materials Laboratory I1)

01448314* nszurumsaseuinnssuianlunegnannssy 2(2-0-4)
(Material Innovation Process in Industry)

01448321* e nsiasinaluladvesens 3(3-0-6)
(Rubber Science and Technology)

01448322% WoRlUBSNALLALADUNDER 3(3-0-6)
(Polymer Blends and Composites)

01448323* wedluatullursunadn 3(3-0-6)
(Polymer Nanocomposites)

01448331* Janthnmidmediues 3(3-0-6)

(Polymeric Biomaterials)

*5e3ynUnlvl
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01448497* &UuUN 1
(Seminar)
01448499* IAssnuidemainenisuaswaluladwediues 3

(Research Project in Polymer Science and Technology)

2.3 Ay naniziaan laitfaandn 21 Wwiefn
Wiandenduseinanngulangunilsluilitesndt 12 miefn

- nguINEINTNERIND T

01446343 \niiweduesidoedy 3(3-0-6)
(Introduction to Polymer Chemistry)

01448421* URTRNITINENMINORINDS 1(0-3-2)
(Polymer Science Laboratory)

01448422* MIUATIEHANWULIANIZTDINDALLDS 2(2-0-4)
(Polymer Characterization)

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

01448431* Fluanavunalvey 2(2-0-4)
(Biomacromolecules)

- nguwalulagwadiues

01448424* Amnssunazmaluladwedwes 3(3-0-6)
(Polymer Engineering and Technology)

01448425* MFiATIsdnuugamsmalasEivomedes  3(3-0-6)
(Polymer Structure Characterization)

01448426* Sleladusveavaldamedies 3(3-0-6)
(Rheology of Polymeric Fluids)

01448427* \nfiwedllosuazuvnarmans 3(3-0-6)

(Polymer Chemistry and Thermodynamics)

*s1g 3 nUnlud
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wazdenGeunedndn 9 nineRnanfasdrenelndsluil

01448224* 1MIFIUGAENUNTIUVBINDTLLDS 3(3-0-6)
(Industrial Standard of Polymers)

01448324* WeRwesyNeTanwiidaBu 3(3-0-6)

(Sustainable Bio-based Polymers)

01448325* \vnlulagwedies 3(3-0-6)
(Polymer Technology)
01448341* Tpssdinadiezneunazlianaveswediies 3(3-0-6)

(Atomic and Molecular Structure of Polymer)

01448342* 52 louitiBeiundmiunediues 3(3-0-6)
(Computational Methods for Polymer)

01448396* 83AANUFIINNTANSIUAUTEINA 1-9

(Body of Knowledge from Oversea University)
(3) nUINIVRDNIET laitiornan 6 wiaena
ANMURNILVDWAVTHEUTZANIVN

wwswaUszsdluvingnsinermansudin anvivinemitazmalulainedues

(vdngnsuNUNYR) UsznoumuLay 8 wan dAnununefdl

o ot d =3
LlavaAun 1-2 (01) iy INUNVRUIWIY
0w nl =t = L=y _ (3
\AUAAUN 3-5 (@48) vuede  awnlrinennsuasvalulagwediues
o w a = v O a
LATANAUN 6 wnene  sEAuTUU
LavEeiui 7 wnefls  nguiviiansngeg fadl

1 vnedls  ngulviugiuneian

2 wnefle  nguivmediweiuazens

3 wefle  ndudnndagdanm

4 wneds  ngudvTaedamguduagmsAnu

9 vinei  ngulvduNwILalaTI
iUl 8 e aduiunlulsiagngy

*s1g 3 Un vy
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3.1.4. A20H1LAUNITANE

U7 1 anansdinwndl 1 Sumhefin (v.ussens - wUfoRNS - s Anvdeauies)
01403111 ailvialy 4(4-0-8)
01403112 UfvRAnsiadivialy 1(0-3-2)
01417111 UARQAH | 3(3-0-6)
01420111 FAndVLY | 3(3-0-6)
01420113 UHURNTWENE | 1(0-3-2)
01999111  FARTHUHUAY 2(2-0-4)
011750 fanssuwaing 1(0-2-1)
Sgrmwsesvnan s lanTwvis 3(--)
59 i £
Ui 1 mamsAnend 2 Fwumbiefin (Yu.ussee - suUfuRns - vuAnwimenuies)
01403221 ATiBUN3E 4(4-0-8)
01403222 UfURMsIALBUNTE 1(0-3-2)
01417112 uAaAad I 3(3-0-6)
01420112 Wandvhaly I 3(3-0-6)
01420114 UHURMSWENS Il 1(0-3-2)
SprmwseUsananunlantwmis B~
Jdinwvilu nguansznwnunsieans B ==}
Auinwlne)

Anwvhlunguansyogaila

1

334
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U9 2 mansdned 1 urumheiin(eu.usey - wW.UfuRng - wfnwmeaues)

01422111  vidnadin 3(3-0-6)
01448211  Yanmanfidowiu | 3(3-0-6)
01448221  Ignnsuazwalulainediues | 3(3-0-6)
01448241  AMAFEANTEIUIUINEINITNOALDS 3(3-0-6)
JEnwwiall nduansewailedlnevaidioslan 3( =)
AnnuinUssmanelaniwmil 8 ~—J
Jdneialy nguanssenamuviagiussneunis )
59U 6 v}
I 2 mannsinuni 2 Srunumbeiam.usses - wUiRng - w.fnwidieaues)
01448212 Samenansidoadu I 3(3-0-6)
01448222  Aegnnisuazinaluladnediues I , 3(3-0-6)
01448223  QAAMNTTUWOTWET 2(2-0-4)
01403244  adldlEndvanya 4(3-3-8)
WnaNBEen B(==)
Afnuwialy nguansznwiunsdeans Wow=)
Quasauwme/meuiaimnes)
Adnuly nguanssquvioaand A=)
394 12020
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01448499
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Fumbeiin(n.usses - WUfuRNs - veanwnaenues)

3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)
5=}

3o )

19(--)

Fruaumbein (9.s5878 - WWUHTRMT - s Anwdenues)
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3.1.5 A95UYIIBIUN

= d LY af
3.1.5.1 swinidusiaivivemangns

01448211*

01448212

01448221*

al L3 g L
VAR AR UDIAU | 3(3-0-6)

(Fundamental of Materials Science 1)

myduunaiinvesian Taswedtozneutaznsdaiuadiinaseu Wusysening
azmau NsinsusiveterneuLaslanau laswasnsueslany windind wedlwes waw
aounedn fudluvouds nsung audAidana nalnnsfivannuudeuse msudesh
m3tinrnudenevesian

Classification of materials. Atomic structure and electron configurations.
Interatomic bonding. Atomic and ionic arrangements. Metallic, ceramic, polymer
and composite structures. Imperfections in solids. Diffusion. Mechanical
properties. Strengthening mechanisms. Solidification. Failure of materials.
i’aﬂmamiﬁ”mﬁu I 3(3-0-6)
(Fundamental of Materials Science 1)

JufidesSeunieu: 01448211

wHunninA1A ansazatsvesuduasaunatgaie nswdsutgaie
nszuuMSHARvelany Saany wiing wi uazwediwes nstansounaznTden
yas¥an audimalwi audfinnennudou audinaivin audilduas anuduiug
sswnslassaduavauifvesian nsidenldian nansenuvesiageanssewrsugna
Hmuuazdanndeu

Phase diagrams. Solid solutions and phase equilibrium. Phase
transformation. Processing of metals, alloys, ceramics, glasses and polymers.
Corrosion and degradation of materials. Electrical properties. Thermal properties.
Magnetic properties. Optical properties. Relationships between structure and
properties of materials. Materials selection. Impacts of materials science on the
economy, society and environment.
enmswazmalulagnodwes | 3(3-0-6)
(Polymer Science and Technology |)

umgnadiues wanaiin e19 wile nm Msdauasizvinediues laswais
romedled guvnamanidmiunediues audiveanetiues

*51pA e v

23



Introduction to polymers. Plastics. Rubbers. Fibers. Adhesives. Synthesis of

polymers. Structure of polymers. Thermodynamics of polymers. Properties of

polymers.
01448222*  Anenmsiavivalulagwedwes I 3(3-0-6)
(Polymer Science and Technology II)
Afisosdeuinnou: 01448221
nsdauUsnedwed nsuUsunedwas waluladwediues wedlmeidaaies
mMsUssyndvomedes ninfurivamediued uinnssumedues aanavemeiiues
Modification of polymers. Polymer processing. Polymer technology. Smart
polymers. Applications of polymers. Products of polymers. Polymers innovation.
Market of polymers.
01448223*  QAAMNTIINDAWDS 2(2-0-4)
(Polymer Industry)
nszvaunslugaamnssuilif sadasfunediued ordnlugnamnssud
Hendastunedwes wmsguernlugrevnssuiisdetunedmes
Processes in polymer related industry. Occupations in polymer related
industry. Occupational standard in polymer related industry.
01448224*  WIASFIURREMNTIUVEMDRNEDT 3(3-0-6)
(Industrial Standard of Polymers)
UASEILAAMNTTLLAEVLIBNUTIYANSTIABaEa 1SO 9000 ISO 18000
ISO/IEC 17025 gilegmninuazionansauaniiisados Ustlonlvesnisinszuy
INATFIUTRINEABIIAYENY M IdUBLaEMSTATIEENIHER N1sAUALAMAIWLA
Wulumamnnsgiu
Industrial standard and related official agencies. ISO 9000. I1SO 18000.
ISO/IEC 17025. Quality manual and related quality documents. Advantage of
standard system preparation of polymer and rubber. Presentation and analysis of
production. Quality control followed in standard.
01448241*  adlaransdmsvivenmsnedues 3(3-0-6)
(Mathematics for Polymer Science)
*e3la i
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01448311*

01448312*

01448313*

nalABvBTENNITlaauUT HaleRe e laTTBe VAT BN WU
Tlunsuszanualuraasnsusudulds msmiiiusileiugy mameyusids
e namasideflaresaunsideyiusaly wudaeudendnmansuagnis
Answidsiialiiveinmswediued

Solution of one variable equation. Numerical solution of linear equation
systems. Interpolating polynomials and curve fitting. Numerical integration.
Numerical differentiation. Numerical solution of ordinary differential equations.

Mathematical models and numerical analysis in polymer science.

€

MTATIEHENYLIANIEYRIIER 3(3-0-6)
(Materials Characterization)

vdnveunailanslinseddnuaziawizresian miliaTeionesrUssney
mslnsituiindondewansimisidnnseudesinnardesnsin myliaszimand
TneAineaninsalnUuazadninsuy’ wailalasunlans il mlesieineanusey
nsnegevaLRnInaldEinduasitanain

Principles of materials characterization techniques. Elemental analysis.
Surface analysis by transmission and scanning electron microscopy. Chemical
analysis by spectroscopic and spectrometric methods. Chromatography
techniques. Thermal analysis. Static and dynamic mechanical testing.
UfiRnInedan | 1(0-3-2)
(Materials Laboratory )
niideaieusniou: 01448211

U{TRmImMsiaTesisnseflsznay mslnTeilasaineden iy
$idond nsdwssimaailagiinaninsalnduavaiunlnsiuni inada
Tasunlnns#l msdwzimeanuiou

Laboratory for elemental analysis. Structural analysis by X-ray
diffraction. Chemical analysis by spectroscopic and spectrometric methods.
Chromatography technique. Thermal analysis.
U TRn IneTan I 1(0-3-2)
(Materials Laboratory II)
fideaduusnnou: 01448312

*qeAgnalvid
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01448314*

01448321*

01448322*

nsnauwedief nawdeudet madeuvesian nsvadeuaNTEnIe
nawdeainlaziBanain nATIeikakUaRaN1INAaea

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

experimental results.

nszuIUNTas L IansIulanlunnsgRamn Ty 2(2-0-4)
(Material Innovation Process in Industry)

msAmdaniaglunmsesniuundndan Inssaiauiem mamsgnaunulag
msawu Yadeuywdlunsuimsdanisuasuinnssy guassalumauianssy mide
wazimuIMdan nsdldnw

Materials selection in product design. Company structure. Cost analysis
and investment. Human factor in management and innovation. Innovation
barriers. Materials research and development. Case studies.

Inenswarnalulagveses 3(3-0-6)

(Rubber Science and Technology)

81963 TUTIA LA UATIZR TATea5 1909819 AudRvetene answailens
gnsene Msudiguens \rdoadnsudsUsne wandausions

Natural and synthetic rubbers. Structure of rubbers. Properties of
rubbers. Chemical of rubbers. Formulation of rubbers. Rubber processing. Rubber
processing machines. Rubber products.
NedlloSNALLAZADLNDER 3(3-0-6)
(Polymer Blends and Composites)

audidessuiniuwedimesna weslulaunindvemedimosnan msid
MulduasnisnanuuuiinUjisen dnvaenadugiuineuavauAvasnadiuesua
armilenvesnediued anuiidesduiindunedinesneumedn UseAvgnssuves
wodweinounedn lasaduavautivemediuesnaunodn nediuesnounedni
iasuuLsnaeLEule

*51gvntn il
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01448323%

01448324*

01448325*

Introduction to polymer blends. Thermodynamics of polymer blends.
Compoatibilization and reactive blending. Morphology and properties of polymer
blends. Polymer toughening. Introduction to polymer composites. Fabrication of
polymer composites. Structure and properties of polymer composites. Fiber
reinforced polymer composites.
wedlueiulupaunedn 3(3-0-6)
(Polymer Nanocomposites)

Fanuilu UszRvgnssudeuniu welwesuilureuwedin nmsduasngs auli
mAnTsiinvazany wazn1suszgnanediueiuiluaeuneds

Nanomaterials. Nanofabrication. Polymer nanocomposites. Synthesis,
properties, characterization and applications of polymer nanocomposites.
wodlesneTanmitdedu 3(3-0-6)
(Sustainable Bio-based Polymers)

wdnn1svetnud iy Yssidunedanndey Yndnstinvemediues
mswiden Tassad auldh uavnisussgnineduedguiinmuasnedwesdesaans
Tennedann wewesadeduandamia wswghadanw iwsusianyuiiou uas
\sugnadlTen

Principles of sustainability. Environmental issue. Life cycle of polymer.
Preparation, structures, properties and applications of bio-based and
biodegradable polymers. Sustainable polymers from biomass. Bio-circular-green
economy.
waluladwades 3(3-0-6)
(Polymer Technology)

AUFUNUTUBIAUIA ULAEAIULATEA N15LN9IADIANU N1STAKALY
mslaams inasiimuansioh audRveswediva aunisannudeiies mslualuve
warlusne usagalazseEn wannsvednszuunsieleuauiou mahaAnuiou
mswimuioukaznswlid nsdieauaznismuLLl M3theleuanuiaulavgUnsel
wanwasuanuiou

*s e WU L
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01448331*

01448341

01448342*

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

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

TrgRunnsssuvAuasnnisdansiey faildusadumalamedanm
fandanisunnd Yaniugiuanlusiy Fanil ugruannnsaianddn Yangawan
wiluwmaluladnedanm mdiegiinuaziamnevesiantinm

Natural and synthetic raw materials. Bio-inspired materials. Biomedical
materials. Protein-based materials. Nucleic acid-based materials. Hybrid materials.
Bionanotechnology. Characterization of biomaterials.
Tnssainudsesnauuasiuanavesmediues 3(3-0-6)
(Atomic and Molecular Structure of Polymer)

wdnATroIngufAleudl Iassasisesneun Wuszuazlaseadneluiana
powalllaleadd fe ansazay uaz vewds lassasnswasanaldwadiues afifves
nsdngUsIsLaziauinsUuesnsBangu

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

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

wnAni uguromaifilaliana sunsidenluana nsAwaLswazATLA
aun1Insiedeudl naufoasdviadduana ueudidle nsuszgndldnishasimain
daluanawavaauduneufmesiiteduiaauiRve medwes

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

molecular dynamics simulation and quantum computer for polymer properties
calculation.

*s1e3nla v

28



01448396*  psAAUFIINMTANWILUANYsZIA 1-9
(Body of Knowledge from Oversea University)
anuluawninenisuazimaluladnediueilussduliygyins an
amgidsulunniinendea1aussina nisifisulAsamdlsnduluanuinusies
UAMINENRELNYATANERNS
Knowledge in Polymer Science and Technology at the bachelor’s degree
level taken in oversea University. Credit equivalent according to Kasetsart
University regulation.
01448421*  URTRMIMIIMEIMIWeALDS 1(0-3-2)
(Polymer Science Laboratory)
NSMABIRIUNTEAATIZINEAWDT MTUATIRANYMTaNIZTdlATIATNe
\dduanaveanediued mylnsidnuuzionzyeduguremoiues
Polymer synthesis experiments. Characterization of molecular structure
of polymer. Characterization of polymer morphology.
01448422* NFIAS VAN BN UDINDRLDS 2(2-0-4)
(Polymer Characterization)
ndnnsyieursunadan1sinssvdnvasianizluinein1snedwes
mshesziimiiniuana msieseiiddasaiuesddugiu mamadouaiiide
ANSIULAZIENNG NAENSIUNNTEBNKUUNMINAGDY msuUanadoya
Principles of operation for characterization techniques in polymer
science. Molecular weight analysis. Structural and morphological analysis.
Thermal and mechanical properties testing. Straetegies for experimental design.
Data interpretation.
01448423*  Wandwodlues 4(4-0-8)
(Polymer Physics)
namaniiBeain gnmwarani nauiausedes audimalwihuasnauas
Yorianneaaes
Statistical mechanics. Thermodynamics. Continuum theories. Electrical
and optical properties of polymeric materials.
01448a24*  Amnssukazmalulagwediues 3(3-0-6)
(Polymer Engineering and Technology)
*e3rdalv
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01448425*

01448426

01448427*

woAnsInvasmedwed anuduiusvedlasaduasant® anuduiuses
nsvuLNsTusUlaslasiaing wispsflelunstugunediwes nszwiumskdnnediues
MsHARANTIALLAY MIenuUURERS LN YIS suilsnanu

Polymer behavior. Structure-properties relationships. Processing-
structure relationships. Polymer processing machines. Polymer manufacturing
processes. Additive manufacturing. Product and process design. Profit and loss
statement.

MFIATIERENYEIaNIENNIASIEs RN RALLeS 3(3-0-6)

(Polymer Structure Characterization)

msieseidnuazianizeInsNen dugu Taswaidiuuuvemeiiles
Toe%edidnd nnsnsvdauas luidaaud mawasudy ndniver massymeiad

Characterization of orientation, morphology, superstructure in polymers
using x-ray, light scattering, birefringence, dichroism. Crystallography. Unit cell
determination.
Teladvesvoavaidanodiues 3(3-0-6)
(Rheology of Polymeric Fluids)

wannsve93lelad vsuvandanediues audRideileladvenediwes
vapuWan ansazane wazdmalawed AnuduiusiBmgRnssuvedassainelva naud
vodlvadaladanain msvszgndldlunasuauntstuguuuusaia vuudils wuuiidy
ML LTlATwEIlunTZUINNSHER

Principles of rheology. Polymeric fluids. Rheological properties of
polymer melts, solutions and elastomers. Structure-flow behavior relationships.
Viscoelastic fluid theory. Application to extrusion, fiber, film processing molding.
Structure development in processing.
ininedmesuarguvmanans 3(3-0-6)
(Polymer Chemistry and Thermodynamics)

auiRmaniifdndvemediuoiwuvadugIunagvuunan LA

° a

Ad1eui MseaRan MaseaialasdugruddianavemeiiuesiBanisaiidiAn

o

UszRugnIsunananuas Janaaunedn

*sqgAnalv
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Physicochemical properties of amorphous and crystalline polymers.
Glass transitions. Crystallization. Molecular orientation and morphology of

important commercial polymers. Fabricated products and composite materials.

01448431*  Tlaanavunaluie) 2(2-0-4)
(Biomacromolecules)
Tassasauagniifiveatluanauunalug) nsUszneaUsaeILUUdRUT
wihilvestagidstanm vénmsdmsumseenuuuagiildusedumalamstanm
Biomacromolecular structure and function. Hierarchical self-assembly.
Functions of biological materials. Principles for bio-inspired materials design.
01448497%  daa 1
(Seminar)
nsauekareiueidefiunaulaniaineinswasinaluladwediues
suAuUIEn3
Presentation and discussion on current interesting topics in polymer
science and technology for the bachelor’s degree students.
01448499% lasanuddemeinennisuazimaluladnwedes 3
(Research Project in Polymer Science and Technology)
Tassuftinaulalunausngg manenmsuasmalulaiwedwes
Project of practical interest in various fields in polymer science and
technology.
*edrtalng
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3.1.5.2 edniilusiaivuenwangns

01403111

01403112

01403221

ity 4(4-0-8)
(General Chemistry)

= aaa =

szmauLariasiadeevney sruuiisosdin Wuseiall UfATeuall uiia veuuad
yaauda ansavany gamwamans saunaraniiall augaiell Blaninsladuayn1uAndy
Huleseu nsauaziva aunavesleasu aillii

Atoms and atomic structures, periodic system, chemical bonds, chemical
reactions, gases, liquids solids, solutions, thermodynamics, chemical kinetics,
chemical equilibria, electrolytes and their ionization, acids and bases, ionic equilibria,

electrochemistry.

UitRnsiediialy | 1(0-3-2)
(Laboratory in General Chemistry)
Soidedeunney: 01403111 wie Fuundeuiu vde 01403119 visewiaufiu

UjuRnisdmiuivn 01403111 Wwiiialy wde 01403119 wadlialudmiy
IneFERsAITLINNE

Laboratory work for 01403111 General Chemistry or 01403119 General
Chemistry for Medical Science.
\wilBunad 4(4-0-8)
(Organic Chemistry)
Jufideedpuandeu: 01403111 vise 01403115 wie 01403117

nguimaeiidunis nsduunuszanvesansyssneudunid UfAzenailuay
nalnvealiisen ameslewndl nidvesansodunfnlalasaiiven uoafauslan walsuuin
lelnsansuau nsvilasadevesansuseneudunidlagiinaningalnl audfvay
Uisenvesueanseed e asUsenou fiuea ueadiled Alau nsABuUV3E auRusNIN
5uvad eilunarvansusenoululasiouduq afin anslulamse nsnesilu sk uaznsn
{hmadn

Theories in organic chemistry, classification of organic compounds, chemical
reactions and mechanisms, stereochemistry, chemistry of aliphatic hydrocarbons,
alkyl halides, aromatic hydrocarbons, —structural  determination of organic
compounds by spectroscopic methods, properties and reactions of alcohols,
ethers, phenolic compounds, aldehydes, ketones, carboxylic acids, derivative of
carboxylic acids, amines and other nitrogen compounds, lipids, carbohydrates, amino

acids, proteins and nucleic acids.
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01403222

01403244

01417111

01417112

01420111

01420112

UfURmsaiBunsd 1(0-3-2)
(Laboratory in Organic Chemistry)
Jfigeudeunndeu: 01403221 wiendeutu v3e 01403123 viewiauiy
UuRmsdmiuien 01403221 aildunid uie 01403123 \nilduniddmiv
INFEARITNITULNNE
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Science.
wiBaRAndwanya 4(3-3-8)
(Fundamental Physical Chemistry)
niideaieuniniou: 01403111 v¥e 01403115 uay 01417112 %3 01417267
wannsvesgavnaransmauall Jaunamansuaznalnyealjiseiadl
il wasufiinisveaes
Principles of chemical thermodynamics, kinetics and mechanisms of
chemical reactions, electrochemistry, and experiments.
WARRGE | | 3(3-0-6)
(Calculus 1)
Afinuazadusiaiios syRusvesilsddunaznisussynd Andseyiusuaznis
Ussand Uswusiagnisussgnd
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

wAaRAE | 3(3-0-6)
(Calculus Il)
JyfifoaFuunnneu: 01417111

sadnauila euiustes Uiiuswanety aunsdoyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
HAndmly | 3(3-0-6)
(General Physics 1)

narans naadeufiuuueniuedn Ay namanivesive guvwarand

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.
Aandvialu | 3(3-0-6)
(General Physics 1)
AiiFeuannew | 01420111
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01420113

01420114

01422111

01446343

N

Inhusivdn Aduudvdnlnin dirusans Mandgalvsidesiu uaslandes
Wand

Electromagnetism, electromagnetic waves, optics, introduction to modern
physics and nuclear physics.

URURNSWAN | 1(0-3-2)
(Laboratory in Physics | )
SefiiFeunnneu : 01420111 videwdauiu #ie 01420117 wWiewioudu

UitRmsdmsuin Wandvaly | veRAnditugy |

Laboratory for General Physics | or Basic Physics .

UHURNTHANA | 1(0-3-2)
(Laboratory in Physics Il )
Afi3euanAeu ; 01420113 uag 01420112 Wiewioufu 3o 01420118 Wioniour

UTRMTdmiun Randily | vieAndiiugu |

Laboratory for General Physics Il or Basic Physics II.

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

WP RRRRUERRrans Aviafueiids msTaAinats msfansnssane
prthasiliu fuusduuasnmsuaniasanuniasdy n1suanuaminm msuanuasiie
A15UANKAIUNR N1SUINUIANAIBE 1N NMFayuudsaifdmsulssunsieInaseas
Uszng MsiAsIesidayadnuunuseinn mFlnssirrusUnunadie: maless
nsanneelTaEuRE19e

Concept of statistics, measures of location, measures of center, measures of
dispersion, probability, random variables and their probability distributions, binomial
distribution, Poisson distribution, normal distribution, sampling distribution, statistical
inference for one and two populations, analysis of categorical data, one-way analysis
of variance, simple linear regression analysis.
wiiwoduefidoeiu 3(3-0-6)
(Introduction to Polymer Chemistry)
figeaieuinteu: 01403221 w3 01403224 uag 01403243 wia 01403244

wRaiugIuninemaniwediues Uiissnsiianediwesuaznala nsiin
wedlodsan saunarnans nzdmiunisianedues mamusnimiinluianaveans
Rawedwesuuuii aulivemedwesithauls
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Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, —kinetics, polymerization conditions, ~control

molecular weight of step polymerization, properties of interesting polymers.
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3.2 o #na MuiiezauiRlvese1ansd

3.2.1 19138UsEIMmMaANgAs

a_ o o
Rig7un

dninnuvannsznsranisasudnm
uAans 39w wazutanssy
| ] £ “ »
'lmwm'immmaaﬂﬂaawawaneimam-u
y

I 15 0.F. 2564
A8ITUY CHECO

P
Yo-uwdna

anau ALY
il AUNLNI93BINTT
pauadl (funien) NAIUNIIVINTG YR pe—
Foantu U w.a. Aidudansdnen s
1. | wiedsdnd 2edlonyns WY 01420222 | 01448342
SO4FEATINITE 1. Alternative metabolic routes in | 01420261 | 01448423
m.u. (WEN) channeling xylose to 01420321 | 01448424
uImeauuiing, 2542 cordycepin production of 01420322 | 01448497
Ph.D. (Physics) Cordyceps militaris identified | 01420496 | 01448499
umaneasuiing, 2550 by comparative transcriptome
analysis, 2563
2. Dependence of fullerene
aggregation on lipid saturation
due to a balance between
entropy and enthalpy, 2562
3. Molecular dynamics study of
natural rubber-fullerene
composites: Connecting
microscopic properties to
macroscopic behavior, 2562
4. Does a-tocopherol flip-flop
help to protect membranes
against oxidation?, 2561
5. A molecular dynamics study of

conformations of beta-
cyclodextrin and its eight
derivatives in four different

solvents, 2560
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a1fiu Fa-uwana ATEUERY
i AUNUINNGIUINTT )
Ao @A) WAITUNIIUINTG P R
Faaantu U w.a. iduFansdnw ‘ ‘Im:j

2. | wwrhiady Inwna* AW 01403111 | 01448241
2197156 Characteristics of water 01403112 | 01448342
wm.u. (Wand) containers influencing the 01403114 | 01448497
UAINENABYBULAY, 2542 presence of Aedes immatures 01403118 | 01448499
.. (1Adl) in an ecotourism area of Bang | 01403342
UNINENSBINERSANERS, 2546 Kachao Riverbend, Thailand,
Us.a. (i) 2562
UATINENEELNEASANERS, 2558

* 9SOEURRUBUVENgRS

37




Ya-unudna

ANFTIUHIY
i AMUNUINIIYINIT N
ﬂm?@ - NA9IUNI9IVINIG {]ﬁ]ﬂ!ﬁu ﬁﬁn@ﬁﬁ
Foaontu U w.a. Adudantsine ™
3. | unanruIa Awnn® NUdY 01448211
Q’ BAERT19158 1. Catalytic behaviors of supported 01448212
D.E.U.G. (Sciences de la Matiere) cu, ni, and co phosphide 01448312
University Lille |, France, 2546 catalysts for deoxygenation of 01448313
M.S.T. (Physico-Chimie et oleic acid, 2562 01448422
Economie de 'Energetique) 2. In situ X-ray absorption fine 01448497
University Lille |, France, 2548 structure probing-phase 01448499
Master (Matiere Condensee) evolution of CuFe,Q4 in
National Graduate School of nanospace confinement, 2562
Engineering Chemistry of Lille, 3. Effect of calcination
France, 2549 temperature on structural and
Doctorat (Molecules et Matiere optical properties of MALO, (M
Condensee) = Ni, Cu, Zn) aluminate spinel
Lille University of Science and nanoparticles, 2562
Technology, France, 2553 4. Synchrotron X-ray absorption
spectroscopy and cation
distribution studies of NiALO,,
CuAl,Q4, and ZnALO,
nanoparticles synthesized by
sol-gel auto combustion
method, 2562
5. Optical properties and versatile

photocatalytic degradation
ability of MAL,O4 M = Ni, Cu, Zn)
aluminate spinel nanoparticles,

2561

as

* 91T SURAYOUNANGRAS
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AU Ho-unusna AMIUdDY
i AUNUINIIYINTG R
- i WAIUNIIVINTG
ARl (#191797) faqiu | wéngns
Foantiu U w.a. fdudanisfinen sl
4. | weamuun dugadivd A 01402101 | 01448331
%’t&qgmamqmsé 1. Curcumin exerts its antitumor 01402312 01448431
. @uadl) effects in a context dependent | 01402443 | 01448497
\Reshtuudueu 2 fashion, 2561 01402497 | 01448499
fqmaquﬂuwﬁwmﬁa, 2548 2. Preparation, characterization and | 01402498

Ph.D. (Biochemistry)
University of Delaware, USA, 2555

in vitro evaluation of calothrixin
B liposomes, 2561

3. Partially purified Gloriosa
Superba peptides inhibits colon
cancer cell viability by inducing
apoptosis through p53 up-
regulation, 2560

4. In situ synthesis and mechanical
properties of polylactic
acid/hydroxyapatite
functionalized graphene

nanocomposite, 2560
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A9 Ha-unwana MITUHY
it AMUNUINIIVINTG -
ANl (H191317) SRS faqiu | wéngas
Foan1tu U w.a. fAdnFansdne Twsi
5. | ueaEmalgauu tysuae U 01448311
ftaemansnasd 1. Highly sensitive polyaniline- 01448312
w.u. (Wand) coated fiber gas sensors for real- 01448313
W INeNABINYRSATERS, 25043 time monitoring of ammonia 01448422
M.Sc. (Physics) gas, 2562 01448497
unInendeuiing, 2549 2. Surface treatment with 01448499
Ph.D. (Physics) microwave plasma improving
wiveduuies, 2553 PEDOT:PSS adhesion on natural
rubber, 2562
3. Molybdenum Carbamate
Nanosheets as a New Class-of
Potential Phase Change
Materials, 2560

§ Yas

* 919138ETURRTRUMANE RS
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Ya-unwsna

anfu MsTNUEDU
i AUNLaNI93UINTT _
Aaudl (Eu13n) S Uagiu | wdngns
Fosondu U w.a. fduFamsdnem Toai
6. | wewaw nuaiuind N 01448322
A EAERSINTE 1. Development of gelatin 01448323
.. (tal) hydrogel pads incorporated with 01448324
UM AINEABINEASATERS, 2548 Eupatorium adenophorum 01448421
M.Sc. (Chemistry) essential oil as antibacterial 01448497
Free University of Berlin, wound dressing, 2562 01448499

Germany, 2552
Dr.rer.nat. (Bioanalytical
Chemistry)

University of Potsdam,

Germany, 2557

Green and sustainable zero-
waste conversion of water
hyacinth (Eichhornia crassipes)
into superior magnetic carbon
composite adsorbents and
supercapacitor electrodes, 2562
Moisture-resistant electrospun
polymer membranes for
efficient and stable fully
printable perovskite solar cells
prepared in humid air, 2562

A facile one-pot green synthesis
of gold nanoparticle-graphene-
PEDOT:PSS nanocomposite for
selective electrochemical

detection of dopamine, 2561
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A1fiv Fa-unuana AMTTNURDY
i AWMU N3N -
anyfl (AT NAIUNIIYINTG Tora o
Foaantu U w.a. Aid1Fan1sAne Tiig]
7. | wenwsdinm Uszasimd U 01448322
HREAEnT1915E 1. Temperature dependent 01448323
.. (1ad) diffusion of DMSO in CHsNH4Pbl, 01448421
YINERBINYASANERNS, 2548 precursor films during layer 01448427
. (1pil) formation and impact on solar 01448497
UAINENSNERTANERS, 2551 cells, 2562 01448499

Us.9. (1Adl)

UMINENEBNERSANERS, 2557

Moisture-resistant electrospun
polymer membranes for
efficient and stable fully
printable perovskite solar cells
prepared in humid air, 2562
Alkali-treated starches as a new
class of templates for CaCO3
spherulite formation:
experimental and theoretical
studies, 2562

A combined theoretical and
experimental study of
CH4NH;Pbls containing AVAI films
prepared via an intramolecular

exchange process, 2561

3 as

* 9SHEFURRYRUNANERS
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Fo-uwena
AULAUIYI9TINNT
ARl (8191397)
Fogatu Y w.a. AduSanrsinu

NAUNIGIBINIG

AFEUHDUY

Uiy

WANENT
u

Twad

WS uiinug
AuaAAnsI915o

.U, (1ad)
WinendeinensAnans, 2536
Ph.D. (Polymer Engineering)
University of Akron, USA, 2545

RVELL)

L

Cure characteristic and
mechanical properties of silica
masterbatch prepared from
fresh natural rubber latex
mixing, 2563

Improvement filler-rubber
interaction and mechanical
properties of silica/NR
vulcanizates by using
masterbatch processing, 2561
Influence of Graphene
Nanoplatelets on silica-filled
natural rubber composites:
Dispersion mixing and effect on
thermal-stability, rheological and
mechanical properties, 2561
Effect of ashes as biomass in
silica filled natural rubber, 2560
In situ synthesis and mechanical
properties of polylactic
acid/hydroxyapatite
functionalized graphene
nanocomposite, 2560

Biological properties and
enzymatic degradation studies
of clindamycin-loaded PLA/HAp
microspheres prepared from

crocodile bones, 2560

01403112
01403114
01403365
01403465
01446343

01448221
01448222
01448422
01448424
01448426
01448497
01448499
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anu fo-urwana MIBNUEIY
i AWNLIN19AVINT -
ARl (E1U13U7) HeRIREIn Jaqliu | wdngns
Fodanth U w.a. AdnFanisdnuw Twi
9. | wesnd advdwad* WAt 01448223
{Haemans191sd 1. Noncovalent sericin-chitosan 01448224
m.u. (Add) scaffold: Physical properties 01448314
unTendeuiing, 2537 and low cytotoxicity effect, 01448321
D.E.A. (Chimie) 2563 01448325
University of Mulhouse, France, 2546 | 2. New approach on structure- 01448396
Doctorat (Chimie) property relationships of 01448497
University of Mulhouse, France, 2549 stabilized natural rubbers, 01448499
2562
3. Self-assembly nucleic acid-
based biopolymers: learn
from the nature, 2561
4. Effect of furfural on propoties
of natural latex: possibility for
adhesive application, 2560

2/ as

* 91T URATRUNANEGRS
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Yo-uwdna

AT
i AIUNUINNIVINNT "
qnudl Gie) NAIUNIIYINSG Toxdu -

Fodantiu U w.a. fduFansfine Tl

10. | wwes wedwugnndl U 01448241
819138 1. Distinct ionic adsorption sites in 01448342
m.u. (#End) defective Prussian blue: a 3D- 01448423
panTaluvIng e, 2539 RISM study, 2562 01448425
wma. (Wand) 2. Molecular dynamics study of 01448497
PBNTANMINGFY, 2543 natural rubber-fullerene 01448499

Ph.D. (Functional Molecular
Science)

The Graduate University for
Advanced Studies, Japan, 2551

composites: Connecting
microscopic properties to

macroscopic behavior, 2562

3, Size-dependent adsorption sites

in a Prussian blue nanoparticle: A

3D-RISM study, 2560
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a1au %a-‘uwaqa | ANSEUEDU
fi Fun e ving R
- 5 NAIUNIIYING - .
ARl (E191397) Uaguu wiangns
Hoaantu U w.e. AdFanisfine Tl
11 | wees yydae N 01420113 | 01448241
FRINANTIANTE 1. Clpvatiute effeck o 01420115 | 01448341
m.u. (Wanassgne) polarization of light emitted 01420119 | 01448342
anuwelulainszasuinaennu
. ! from chiral carbon nanotubes, 01448497
NUITANANTEUY, 2540 01448499

.. (Wand)
PAINIANINGAE, 2543
Us.n. (Wand)

PANTalININENds, 2549

2560

2. Effect of Curvature-Induced
Superlattice Structures on
Energy Band Structures of
Helically Coiled Carbon

Nanotubes, 2560

3.2.2 910N 38EERU

laidl

46




3.2.3 915ONLAY

afu Ho-unudna ALY
i AuranIdUINTg .
- - NAIUNIIYINTG - -
ARl (F11397) Jagliu wangas
Fosnrtu U w.a. AduFanisine sl
1. | Sadhan C. Jana U39 01448396
Professor 1. Shrinkage reduced polyimide- 01448424
B.Tech. (Chemical Engineering) graphene oxide composite 01448425
University of Calcutta, India, 2529
k4 aerogel for cil absorption, 2563 Aaaneses
M.Tech. (Chemical Engineering) 01448427

IT- Kanpur, India, 2531
Ph.D. (Chemical Engineering)
Northwestern University, USA, 2536

2. Cosslinking of SBR compounds
for tire tread using
benzocyclobutene chemistry,
2562

3. The effects of fiber orientation
and adhesives on tensile
properties of carbon fiber
reinforced polymer matrix
composite with embedded
nickel-titanium shape memory
alloys, 2561

4. Crosslinked polyurea-co-
polyurethane aerogels with
hierarchical structures and low
stiffness, 2561

5. Syndiotactic polystyrene-based
ionogel membranes for high
temperature electrochemical

applications, 2560

47




=
LERVEHERT

A mMIzUdoU
17‘1 AMMNUIMIYINTT .
- . HAIUNIIYINIG - —
Al (d191737) Uaglu ANgAS
Fodantiu U w.a. fdFansinen T
2. | Lilia ATy 01448396
Professor 1. Reinforcement of rubber using 01448422
B.Sc. (Organic Chemistry) reactive oligo(b-alanine) 01448423
Lanzhou University, Republic of 01448431

China, 2534
Ph.D. (Chemistry)
Northwestern University, USA, 2539

supramolecular fillers, 2562

2. Modulating silica-rubber
interface by a bicrenewable
urushiol derivative. Synthesis,
surface modification, and
mechanical and dynamic
mechanical properties of
vulcanizates therefrom, 2561

3. Synthesis, characterization, and
mechanical and dynamic
mechanical sthies of B-alanine
trimer-grafted SBR, 2561

4. Urushiol-derived non-silane
coupling agent, 2560

5. Reactive supramolecular filler
for elastomer reinforcement,

2560

48




4. aefUsenauligafulszaunisainaauny (MsEneY Wiaeaniadnen)

4.1 1psgunanisiseuivasUszaunTalniAEuY
Taif]

4.2 929781
Taidl

4.3 ANSINIAUATAITIIEDY

Taidl

5. dafuuaiigaiunisilassnurienuidy
rlassnAfomeinemsnedes (01448499) TntefuFoumuimdngnstmun
5.1. Aesunelaeee
fnsviadslulguaniedes Tnefintsnauny nsAnvmnasuarinszideyasraudussuy
meldnslimusnveasennsdgrmunusein lefidwneliddndemudilonssuiunmmis
Inenenand nsldiedesdiolunsidefimnyan nadeussnunside s
5.2, 1AIFIUNANNTITEUT
5.2.1 fianuieudilalundnmmimgel wesnuisy
5.2.2 anwnsaduat 33 fesues Ingldmaluladasaumalunisduiudoya
5.2.3 gunsaemeanandeluzUresnudeuuagnsiiauslsegiediussdvenm
5.3. 9741781 |
AUWHUNTANE
5.4. 31UNLIENA
3 vidaein
5.5. MIATINNNS
fszuuensEAUTnuliA Lz asdiewmdeidosing wWu nmsidenttade nszuiunsfnw
Suech msvssiiune msthiauesamsAne Aanmwanudnivi usslymneuassaeheeiies Wi
5.6. nsrUUNNsUTEIEiung

UseiflunansanuuazsUidussamilagansditinmlasenu

49



u2Ad 4 wansieus nagnsnisaauwazanTUsEiuNa

1. MsnAILIAMANYMENAYYDlEn

ARANYOIZ LAY

nagNsuTaNaNTIX

1.1 9&na1u1507LATIERHANTENUNIY
l=l & =Y =
AUNAEDY TLARINNTLUIUNISHAR LasAT

THunediues

i a o a o =
- doaunsnidenuigifunanssnuned wndon
\AnTunngaamnssuneduwes uagnialdy

dy 4 a s =l - ! 1
- geaunsniilonifizaiuiandiniw wediueifidos

aangldl uaznislisnunedwesethadidulundngns

1.2 aunsadentdwadieiuasianyiln
1 } 2 L=y 2
s InesanuanRnazussannisidnu
) v ol P 3
yoatan wazaunsaldiaTedionazgunsod
M EnslunNTIATIERlATETIUAY

Snwnzlanizvemediuaiiazenala

- AndulddEnanusad sulearuduius sening
TnssaduazauUAvesianunazyile

- Rnelilyianlalfintesdlenasgunsalneineneans
TUNITIATIEV A NEALIANIZYDINBALUDILAZEIIRIN
RHESRVEEN

1.3 @0138Y5UINITAING A1UAIL 7
= v v a
Wertes lunisundgymmisineinisuas

wialulagwedwasia

- goaunsnnsddnuliildnieuifansussgndesd
A LS punlunsudlod gunaseiiiad ulu
aegaamnssuneAweiiazedlulsemelne

- wilAndnidurunirgmaunssunediueiwaredly
Ussine

- 1 ByaraINsaINAARAIMNT TN maauluu1
180

- thlandifeanaegeamnssuslviddelaGeuiuas

unlalgmlusedsnlasanu

d 1 |24
1.4 @111508 9ATUASE1ENBNBIAAUS
Aeafuineinsuazimalulagwediuesily
mwdangulasgredausisluguuuuyes

MSWEULAENNTHA

- ¥AN15IT 8UAITAIU NTANNUY kaEAISUNLAUD
HasmATBLduMwSInge

@alemalviani daundeulvuaniud sud
University of Akron Ussinaansgeiaing uinan 1
Y

- Byo19158 MiA¥aN University of Akron Ussing
andgowin wisweoulundngns dmfuianilaile

= c{ aj 1
WAunelluaniasunanauseing

50




2. MmInaHanTEusluldaziu
2.1 ANUAMSITUITYETIN

2.1.1 HAMIIEEUIATUAMGIINIIGTTN
1) flewannsalumsianstiglaedildennudnvesiou
2) dilndl afed $3t waeflnudednd farwsuRinveusiodinu wsnngsadey

2.1.2 nagnimsseuildlunisiannnisGouifugussmaiess
1) eWSEfaeuABALNIAANISTIN T3U5TIH UAEDTTBTUTINTBNININE LA ISEu
2) duduliivelumsdeu Wunsassanm Ujianungsudeuiinime
3) dudsuldinnuiuiinveudenulasdeny

2.1.3 nagnsnsUsTliuNansEEu3AUANETIIASY5TIN

1) Uszifiulagenansdannnsdaunanginssuvesianiudedny wu nsildinly
Ranssund nissuilamnudaiiuvesiay msussnginumaingssidou

2) Ussiiulnganansdanmsdananginssuvesidnlutudou wunsnseera
yosiAnlunsdtuFeu nmsdaunuimvue

2.2 GUANNG
2.2.1 HAMIITBUFAUANILG
1) ﬁmmi’uasmmL%J’ﬂﬂuwé’ﬂﬂmt,awqwﬁﬁéﬂ soluifomnanuinernisuas
waluladnedwes
2.2.2 nagnsmsseuildlumsiannisGeuiduaaug
1) nsusseneUsEnaunsEnaIm
2) nafuAiuareiUTengy
3) MIUBUMNBIULAYAITAUAIIPILAULDY
8 madngdsmaiiivsraunsalnsandiinensiiem
2.2.3 nagnsmaUszifiunansiiougamuaug

1) Han1sau
2) $I8UAITAUAT
3) ASUNEUDTIENIU HAIY meAUeuaznsildiusluduse
2.3 fnuvinwenietayan
2.3.1 nansseuifuinuenelyan

o o | v = v oy | o ¢
1) ananmbrrmdnnuvadeyaiivanvaisluussgndliuitamediainesse

gNABY WAzl wE

a 1 =l

2) gunsadAndinzietidivarauaziussuy

51



2) weumneliiAndunhieyarvdemaluladansaumn

3) msEueramumATMELgULUUNMsdILLaEe AU e
2.5.3 nagnsnisusailiunansiseuiinurinuznisiesziileiaay n1sdaans uazmsle
walulagansauwme

= T a s aa¥ ¥
1) ﬂq'ﬁa@ﬂlmtﬂiﬂﬁﬁ@ﬂqﬂﬂmﬂﬁ'\ﬁ@iLLaﬁaﬂWlﬂafﬂﬂl.ﬂlﬂ%ﬁﬂ]

2)  anuansalunsiEusLasanue

53



3, UNUTIKEAINITNTTANIANNTURATOULINTFIUNANITITBUFIINUANEATE 18791 (Curriculum Mapping)

@ - usuinveundn O anusuiinvauses

1. 2 3. 4, Ninwe 5. in¥ENs
AMDTIN TILSTIN | AW Vinwe ARUANWUS AT
503 ey 52919UAR \TaRia
1551 ﬂ'\i?;‘élﬁ’l'i
AMUTURAYRU wasnsld
walulad
HAVTAUNEA
1 2 1 1 ) 1 2 1 2
01448211 O @ @ O O O O
01448212 O ® ] O O O O
01448221 O ® & O O O O
01448222 @) @ ® O O @) O
01448223 O @ @ ® O O O @)
01448224 O @ ® 3] O O O O
01448241 O ® O ® O O @
01448311 O ® & © O O @
01448312 @ O @ @ O ® ®. O O
01448313 @ O @ ® O @ O @) O
01448314 0 @) ® ® ® @ ®
01448321 @) D ® O @) O
01448322 O @ ® O @) @)
01448323 O ® ® O @) @)
01448324 O @ @ @ £ (@) @)
01448325 O ® o & O O
01448331 & @ @ O O @)
01448341 O o O B O @) ®
01448342 @) ® O @ O O o
01448396 O ® @ @ @) O @) O
01448421 O o ® O ® O O

54



BHUTILERAINISNSEANBANUSURATBUNANISITEUSIINNANEATEI18797 (Curriculum mapping)

@ o usuiinveuvan

O ausuiinvauses

578397

1,

AMISITH FTUFTIU

2.

v
AU
3

3

o/
nnwe

maeleyayn

4. vinwe
o/ o ¢
ANUFUAUS
5EninayAna
way

AUTURATBU

5. NN®ENT
AT
\BanLa
nMsaedns
wazn"s LY
walulad

#A195UWA

[N

01448422

01448423

01448424

01448425

01448426

01448427

0o o o e ~

01448431

01448497

01448499

® ® O0|0|0|0|0|0|0

01403111

01403112

01403221

01403222

01403244

01417111

01417112

01420111

01420112

01420113

01420114

01422111

0O|0|0|0|0|0|0

01446343

olololo|lo|o|lo|lo|lo|o|o|0|0|® O|O0|O|O|O[O|O|O|»

o o0o0o0o0o0o0o0o0o00o 00000606 OO -

@ o/lolo|0o|O|O|C|0|®0 @@ @@ @ O O® O ® O OO -

oOlele e e e e e®o|/o/0/0|0®0O0/0OO0O|O00O|O

@
olololo|o|o|o|o|o|o|o|0|O|® 0O|0|0O|0O|O0|O|O0|O|~

Olelel e o ® ® ® O/ 0|0/0|0|® O

55




wUIAT 5 wansnaualunnsUssliupnangan

= = af o o s =
1. ng) sufeuFendaninaut Tunislissduaziuu (Wansisew)

AR TR ULN NS LN ERIANERT I1AENISANESEAUY

=

o

14, MsYauazUsediunansAnen

141 nsUszfiusanisAnwivedusazednaznssyildllussauasuuunieg el

AUMINELazLANAZLLY Aeralull

FEYEUA

3 WIeNAuLNERSANERS

STAUAZIUY AUNLNE UANAZILL
A fuflay (excellent) 4.0
B+ fann (very good) 3.5
B A (good) 3.0
C+ ABUTSA (fairly good) 2.5
C wald (fair) 2.0
D+ 89 (poor) 1.5
D gaUNN (very poor) 1.0
E an (fail) 0.0

| galylanysal (incomplete) :
S wala (satisfactory) -
u laiwela (unsatisfactory) :
P H1U (passed) _
NP lalinu (not passed) .
N : FelainsruszAunziuy -

(grade not reported)

SAaas o

seAupzuuy | ldamgnsdnddafnuuidnluneindudsldauysel unlinsiana -

I

oA a & = o ¢ v
DHUINDUYVDIIVIUURADANIANTTANT LLazLiJm’lwﬂ‘i}‘ﬂmmﬁlﬁElFdﬂau

=

syeruAzLuy S way U lddmsunedsniidsameiloussulssanvlitumiieia (Audit)
s 8 o s =Y 1 o 1 1 (= o d
seduAsuuy P Wdmsusednitldinmvssmisfnusunauduasiunisasay s
= = 1 = =} = Ad £ (7]
Anawildimheiavsesedviinsifieuleunnnsamedeus suduanidy
W v A w 2as a =
sysumziuy N Wangnsgindaddlasuseaunsusediunansane
142 fDaedesriunsveudloseiunziuy | waz N Inasadunielu 30 Tundsiuds

azuu Jugminsaesnianis@neniu n1seududadldsuanuiiureuainelansed

56



Vs

fA3ufinveusedn uwazldsuayiRananuf &t nsedunt wad dedldiiudunie

Y

o
| L)

nsAnwunidaly vnnlduftRnulriodnidadiuldseduasuuu F vie U lusedu
i
143 msudlussivasuuudesdimguanudndunieuenarsssnaunsfinnsan
TnedpdldSuanuiureuanenasddsulaveusedn anznsmun1TUszdiaazd
ey uarlifueytRnnseseimsuiiildsureumneliguanuindnns
144 AsPeuiuRzuLLRATaTay
1441 nsAnufunzauRsavanvesian WWAnnnudunsuuueind
fAnamudeudeulssantiumiaein (credit) Meneiviaaulduae
seivfiaeuan
1442 msAaufuRsLURAavauvesidniigheanivien drevdngas e
any WanuiuAzwuuramnmeiniiiiusnglundngnsanunivieni
fudh liaaduseinideuls vislifn dunedvilivingly
wé’nqmmmﬁmmaﬁ%’uﬁw lfensathunAnudunsiuaisayay
1443 nsRoLduAzLULRAazaLvRsianilauwnnan iUy warlAndlay
aylSygmdaiouni uagldfueyldliiindnwide ThRaewzuay
il
1444 msAauduATLULRABazaL aRsananuawansAnyweslian
T¥AnTazaeinds Ao WeduganisAnmmafunazainans druna
nsanetunmggFeulihlutusuiunansinumaindudall Liuue
nadifaumsaneluninggiou
145  augansasyiunsusenia vﬁamsﬂﬂmaﬂﬁﬁnm’lmﬂuam WnNHaRATN5Y
vitaulunedn waslunniii
146 uninerduansassiuniafinneunisesnlunaninanisdine waglususes
T TWuAtidn wintidnanadnse suiiaunely wiensusnuminendefiuminede
Sunsu Adldiinisusenananisaneivudafing
2. n's:‘uqumsmuﬁavmmsgquwaﬁnqwémmﬁam
2.1 nMsnauasUsEiuTIEdv vaueddndsliduiansinm
2.1.1 fFuilaveundngmsueuninglionnsdiaeuluusas edndnvhununisiseunisaeu uas
1AssIUMSSUiTRsar s IVideandaafiunadnin1siSauvomangns
g1z N'i'uwmawaﬂammLuumiﬂmLaansmwmmaamuaau’tmma ANANTTANY UaTlLAeRs
ANEATINAITNIUADY Lwamuaaummsgmwaaquﬁmmumazﬂmm TneRTUNABUAY

eazidensedvn ATHINNELEELTTRARETIEIN HasHaRWIN1SISEUF e MANENS

57



Yot a

2.1.3 AENITINMTIIUAUTBNUNANIYILABURDEN S ARuLaz]3Ufave Udngns Liew
ransmuaeuinlilunmsuulsimeivsely
2.2 MIMUFBUIEAUNANgRS ndwnddnduianisanm

221 Q’%’uamawé’ngmﬁ’\Lﬁum‘imuawmmsgmmaﬁ’uqw%fmmwiaxim"m TngRasauiiey
flunadwyin1siseuivemangns
2.2.2 J3UR mawaﬂamﬁ]wmmuﬂvmumaanqwﬁmmmmmummaui fvualy uAe. 2
wae gl din viomsUssdudadinfiaunisfinuanid 2 ¥
2.2.3 JEuiinveuvdngmsnniiunisuseilunauaysisaunaliunneiv Wlehanmunuay
Uiulsmiangns

3. inausimsdzan1sfnwImumangas

aatataRuNTINeSEINERTANERS TsensAnwsEIUUS RS LATIendeinunsanEns Al

28.1 4d Mﬁ\’eNEJ‘LJFI’]'i'r]\‘lLLH@QF]’J']!JQ'E‘IN‘UE]'%Uﬂ’ﬁﬁm:}’lﬁlﬂaﬂﬂ'ﬁﬂﬂﬂiﬂ‘lﬂ’l LATAMUALNEIAR
Hannulu 30 Tu u‘ULLGH‘LILUG\LiEJU‘H@Qﬂ’lF]ﬂ’]'iﬂﬂ‘lﬂ"]ﬂﬂﬂﬂEJ wuammmw vaoulanan

a

nmﬂiumumwaﬂ@m

an daa £ o = v E=3 a wa 1 [ o
28.2 Aanfiansvedulsng desnumseiviariRamudefimuaasuaiuniuniiy
8/ 1} a = 2/ d ar 5 ! E’fi =
Fosnnswiimdngns Tnofluduezuuuiaivavaunnonudngns A 2.00 Juld uawll
sseznainuiluavninerdeliinds 6 meanmsfnviunfidmiundngas 4 T wield
#1471 8 anAnsanwUnddmsunangns 5 U uaglinindt 10 nAnsEnwIUNG
dwiundngns 6 T vieil snugitldsumsifleuneivuarloumhfin
an ¥ v a o = Yt da & o e =
28.3 fandesaaulimnieinfiamadeudeuld fudiavsveavuarfudinanle nsiifidey
a &g a A = - =l a v &
an (F) lunedvmdulnidena’ snadenGeuneivdunawils lasarmiiugey

et

‘U@ﬂ’e]’ﬁ]‘ﬁEJWL]’iﬂH'] a'miawsuElwawaﬂamwiamwmmmm WaTAMURALINER

Y

aa

Udn

=l

aa o o v o/ a ¥ & a @ a i 2

28.4 fiane1vduAfesvesuoyuiganld nsdlllafeunsundngasuasidoulyiiie
- a o ' o = addan = [ a ua
oyUSaaniduualiluudasvdngns wiensaifidanssunsunumdngnsuay Ui
v o [ a s !

asumudaivuakassElou ualdlAuazuuLeaesINIY 2.00

P o e Y Aal a w1 A a v ol ) 2 o
28.5 NaAndpetszniauimuniiideunine ds sons vionan A lreuTeeETIEY

I =3 @/ o ~ o =y = =
fou Feaglasunisiausteievasulsyyvioaudsnan

vala

a P al o et = = al i
28.6 Saniaumsldunmiauetelnliuusyymissyliyywenluiidaudssngilyl

kY

TafeseilsulnIuTINefELayINeuIldn

28.7 annuvninende [udansaneyifuiyggwitesyUiaan

58



vo d& o [y o A v o a & = W
28.8 QmL'ia]msﬁﬂ‘mmﬁ]ﬂmumiLaua"uammaL‘uﬁauwwiwmuﬂimfmmaaummtyﬂlm

v 1 v 1 a o a 14 1 ot »ﬁl EJ
Fowunisdisrufanssuildnuasdead1sumagsuadui viovinwed unud
UMNINEIABNINUA

28.9 fSUszanmUsaninvuntasnilands

59



= ar a
Al 7 MIUTEAUAMATWAANEAT

1. ASAUNIASFIY
finnsusmstanisudngastiiduluaunusiunesgiundngasi Usenalduasaunsey
a s = 1 a = a aa o =
uAsIuRanAsTAUgaLAnvIIiviennTg UM dla v ITImaensyesIaRins NS eunTs

wa o

aoulunangns Ineufundell
1.1 fomsdfSuiavoundngaailudiiuquanazaeslviduugi naensuuny fUaldun
919138UsEdMANgRS

(3 @

1.2 81971585 SURRYRUNANEATINUHUNTIANTSITBUNSARUS INAUD I TERAOU 219UNL

Y

£=3 o

susznaazianssuveslanlundnges fnsanauaniBvesenansiussdmangnsidnond
pswvdedutusiuauivvemdngnsidnaey afvayuliernsdussdmdngnsynauiigaad
AGEIRy FeInns wasimaimuvnadnnisesaiaue luduvesenansdlin
efnsimuanssmiiuasdaldiiennssiidsaieliduinuislufunsidsunisasuuas
AT venaniddifanunsiiiunutassunudeyadmiullunsusulsauasiam
yéngmslaevinTogasieiis
13 fmsUsudiunuiianelavemidngnawazniaiounisasu Tneddntagiu Tudinfidusa
mfnwuazd it
2. Usudin
fimsiiuguananmiadisbidulununseusnasgunandissiugaufnunusieni lasfiansan
MNWAGHENITFEUS HANUINNTIATUNU NSHAY nsuaniasuniensvillassauveddaiiléd
ﬁ']Lauaw%alﬁ%’mfmi’amﬂﬂfﬁﬂwwf‘mmmazm'ﬁLL‘zia%’uﬁga'LuizﬁwwﬁLLasmm‘mﬁ HAN13EN 1AM
faelavesidauadion nanisdmedwauiddamsinuniitioui vszneverindassuiefinuse
3. Udn
3.1 fmsnanunisiuidnannieliinuiatooinsdianumnzay
32 Wesuldndunudiiinisuseguitoduanfowiouanumieunoudrdny Tnedaianssu
Vguilnadidnlul iletusssieasiBuavdngnsuasseiniilnaeuy msdamsnsine
33 finsussmaenastfivnvie iU neamadrnisuasuusnifaaludesineg uaxdl
TasamsiAanuenanstivine ieliensdiinnldtiu fany uasquaddnetiaihiaue
3.4 finsafuayunsiauddadufanssiaufidou Wy nsAnwguuuazmsuandsy
230 Ansfareustanuauliidaladnaulumiisnuniasguasionvuislulsemauas
naUszmalivinzans 5 fnsinamnisdidanisinm aufiovelauasnanisianmsdeieuiou

¢ ot

YosliAnlaeanTdESURRTOUNANENT

u

61



& Yo a

6.3 a'm'ﬁsgji‘uwﬂ‘ﬂawaﬂqm/mmsE'J‘U'i::ﬁ’]’mé’ﬂqmiﬁﬁau%’aﬂuﬂﬁaaummmsﬂiz@ummﬁa
P W v 4 o a av v o o w
wolevesidndefeatiuayunisiieus Wedransussdunliunldlunmsuiuusdeaivayums
= v
1383

7. fiauetnaniseiiusu (Key Performance Indicators)

. U Al
aaustinazitvang
2564 | 2565 | 2566 | 2567 | 2568
1. p1ansdfSulinveundngsetstipeforas 80 Sdwsanlums | X | X | X | X | X

NUHY AARTY WASIUVIUMIALTUNUWINGRS

2. 5 wavidunuodngns auuuy uAe.2 figeaadesiunseu | X | X | X X | X
LNASFIUABALRIR %30 W msg ANl Yanu I ()

3 fspavidunve9s183Yn uazsisavidsaveaussaunisal | X i )4 X X
MAEUIN (6731) MIULUU UAB.3 LAY 1AD.4 aENUBBARUATIUR
aouluusiaznAnIsANYIATUNATIEIY

4. YRYIN5189URNANTALETUNI5UDITIBITT WAETIBIUNANTT | X X X X ¥
ALuUN1SURUsEAUNISAlNTAAUIY (818) ANUILUY UAB.5 LAY
1pe.6 nelu 30 Tundasduganianisdnwi i aaeuliasunn
9187390

5. §aviseanunansailunisomangns auuuu uae.7 melu | X X X X | X
60 Ju nd@EugAUNSANYN

Y = _— ]
6. finsmuasunadugus vesd@amuuinsgiunanisiieul 1 | X X X X | X
Avualy 1Ae.3 wazuae.4 (611l) sgetouspuay 25 Y9318
WaasuluwsazUnisane

b

7. Snswa/Jiulgimsdanisiseunsaou nagnsniseaou YED) 3 X X X
miﬂiumuwanmwus mﬂwam'ﬁﬂiuLuuﬂ'ﬁmmumuwmwﬂu
uAe.7 Yiludn Gﬁalmi‘ummmmjaumnﬂmvnﬁ:um‘s‘uizmmu.flﬁ
ANHIUNTT

8. 9191580l (ehil) yinen oSunsuguilng Tasawslszasd | X | X | X X | X
VDINENGAS WeEMLUZLINAUNISANUNISIANIT IS BUNSEDY

9. p1nstusETmnAUlasuNMsianIATINTT wag/miodndnwi | X | X | X | X | X
& %) v a & a |
WHendasiudanifaaunsowmatinnisisounsasy senetioslay
PS5

10. yAaINTETUAYUAITITBUNTEBUYNAY Avmdnfiaieven | X X X X X
mm%‘lwﬂuuam @rihlasunsiaivnsuas/Mseinan aela
AMUSURAYRUTRIEILIUAUEAR LLa.,um'imwalUUiUﬂ'iqLwaqu
UszanSninn1vinau

63



U e,
Faustuazidmy
b L 2564 | 2565 | 2566 | 2567 | 2568
/s = aa ) o L7 o ln‘ 1
11. szauanuitanslavesiidnlaavine/dudislvdndsrenuninnis X | X
a ) o ' '
Uimswangnslaesi indelidesndt 3.5 PNALLUULAY 5.0
L7 = ¥ s = Ad 1 s = 1 n} 19 1
12. sediuaufianalavelidndinnildetudnlng waelutiaani :

3.5 NATLUULAL 5.0

64




wue¥l 8 NsUszliunazuiulTansaliuntsveanangns

1. psussliuuseAvsnavasnisaeulundngas

1.1 msUsziunagnsnisaey

1.1.1 §Fuilaveundngninevvnelieransdgaeulundassnedndainununisaou uas
WRsgIUMsIEuTewar TeividenAdBfuNadWinSITB U vemangns

1.1.2 §Sufinveundngnsusziliunagnsnisaeu nnsussiliulssdvsnansiiouiann
Bnseouild uevnanisaouteteTdudarneivlaeidn sanamsUssidiunaniadauies
fanlngensdfaeu lneisuiisuiuinasgiunisifeuivounazsein wasnadnyiniaiToud
VDIVIANGAT

1.1.3 {fuRinveundngasuaseranstffasuihnansussliunfinsansufuiieuuna
gnsnsaeulivinzauiuildn

1.1.4 fimsuszguaannsdlundngns WenanwasuanuAniunasdolausuussewing
919158 ledheveneudlafnfuauaunsolunisdsudvesifnusasdul uasuaniude

nagnsNsaeY

1.2 nsUszdiuvinuzyasenansdlunisldununagnsnsaeu
1.2.1 fnsUssiiulaelan Wenfunsasureienansdluyniu wwu nadsnsaau n1snse
siata1 Mstuantiming frquszasduasmein inasinsinuazyseidiuna wasmslidenisaeu
1.2.2 finsusuiiunuiedlagenansdifaen nnran1siseuiveildn

[

] = 1 s 1 € 1/ =Y ot d‘
1.2.3 Uan 15U TsHUAINAUED1TEHEDY UAYKIURNATDUNANGAT IWaUszinanalae

fnsiuupEmstsunsaeus iy

2. MsUssiunangnslunws
Vaosr a o/ a a =l g
2.1 fuRinveundngmsIwHunTUssliukasgunuum sUssiiuivnean neililemaseunqu

& w = el e
Lu@“’]’ﬂﬂ\?ﬁﬁﬂa‘;ﬂi E]rl"ﬂ']'ﬁj ﬁ%ﬂ'ﬁﬂﬂu ANSUTLEIUNG LAZANMILNEENTDITEUUDIR5ENUTNY)

) ¢

deatuayunisiieug ooy vieslfiRns ssuvansisallnanazanulasaie Qilviriuas
Aawandeu Inefo19sd Tantlaqitiu uavtndin Wudusziiu

2.2 finsuszidiundngnsluningin laggnssnandluain wa/v3e fUsenaunsmieniy
wodlesiazens uaslivaudnmulonadivunzan Fsermunanmsdunival nseanuuy
sounuioidudeyadounduinysaiiudngnslunmsuesmandn i

23 f$uinraundngnsvinnssenunanisussiiunmnuvemdngasuined g etly

WauazUsuUgsiely

65



3. mydszfiuramadniununaseasiBeaangns

msUszRunmunmmsinesynd musiilgnamasiiunuissylilumned 7 4o 7 loe

as

f5uiimveundngns uazanenssuMsUszluauamnelusziundngns

4. mMamunaNRansUsTiliukazunuUTuY e
4.1 pugnssunsUTzundngasiavinenumsuseiiung uazlausUsziiufinasUiuse
WANGRIHOAMENTTUNTUSINIHANGRS
4.2 §ufiameundngraUseyuiiiefinsanmumunanissiiunismdngasuazdmuauunagns
Tumsusudsavdngas washiausunumsuiuugmangaslianadvaiansen
4.3 sdunsysudgmangmsliiaaniuaiouasiinuam laodgivsigandiiansanvangns
wazlidalauauus N seumsuiulsmangns '

66



LUULEURURLUAS 18U tndl



9.0, 1-1

wuutauevallasedvn nal
sEAUUIRYAT

aadndagmand AnzAneiAans

Fununiein (vu.ussene-s U fuRn - Anesenues)

1. 39EIY 01448211 3(3-0-6)
{ o ) ¢ A v
Foivinuing Janrnaniileny |
%aﬁmmmé’qnqu Fundamental of Materials Science |

2. meiviivedasgluminainaziudiynes fail
() VA AN NUETTE e
v ) mnsirawelunihgasinemanstudio aidvineniuaswelulainedued (rdngasumnuii)
(v") Fransdedu
() Awuenwden
) wnadgudenad

(
() FINTEMTUNENGRT e ETUTIVY
v

=l 1 1l
fimasunnau ud

w

=3 Fi
UM
=
1]

14 =l v al =
YfaTEunWTauiu il

fe) ]

o

4 s o - at ﬂi “ -
AUNIANITIYIUN UV 4 AU WOAINILU WAL 2563

S S

aguszasAlun1alinge v
6.1 AR VBTN
audrnudilafugnuieiuien meduunviiavesise muduiussninlasaiwazandfidanaiu
aafamuiugud Ay alilumanda naimun wagnaidenldYanliimnzaudunisldanludiusineg FadunisFeuslu
e eiiddydefanluudieldiuiugudidulumsusznoventinmssinuTanmans
6.2 nadwiTiAatufudan
6.2.1 Manannsnesuneyiin Taswadne wasauifiBnavesiagld
6.2.2 Unanunsadwunviinvesian wavidenldTaniiillaseaduazauAnaiivanyantunialda
Tudusneg 1o
7. @A1@5unes183% (Course Description)
nssuuneilaasian lassadnesneuuarnidaiieadiinesou Wusysvnineynau A1T9ALTEIRITBY
sxmouuaylasay Tasadavedans wnind wedlwed uaraeunedn dwilurosuds msuns audfidng nalnnnsiiia
aukdauss msudein niafemnadevieuesian
Classification of materials. Atomic structure and electron configurations. Interatomic bonding. Atomic
and ionic arrangements. Metallic, ceramic, polymer and composite structures. Imperfections in solids. Diffusion.
Mechanical properties. Strengthening mechanisms. Solidification. Failure of materials.
8. @1nIdHeu
seavduamuiiumnglumnni 3 4o 3.2
9.  wnufluananisnszaneaNTURnYULNATEIUNANTTEUFIINVANgATET183Y1 (Curriculum Mapping)

wazdamuiiunngluviand 4 9o 3



24N, 1-1

wuueuavalaseivnivsl
sEAUUIYIng
maAduntagaans auLInenAEnd

unumiieiin (u.ussens-vu UfuRns- v Anemeauies)

1. SWeaYn 01448212 3(3-0-6)
FoArnwnlne Tamenansileny I
%‘aammmé‘anqv Fundamental of Materials Science Il

2. meivivedaeglunanivissiuEyaes il
() ALY NGUEITE s
") wnarewgludngnsivetmansindia arfininenisuazeluladweduies (vdngnsumnnyd)
) Avnamsdediy
() Ananeiden
() wedvdend
O 5 TE i G LU0 R —— U1

'
v

AeSEuNINDY 01448211 FaneaniiUeanu | (Fundamental of Materials Science 1)
AoaTBunTauny laid]

A
BRTRLT

o o o a | & a
TUNIANITIBIU U 4 AU Wqﬂf\]ﬂqﬂu W.A. 2563

ot

npuszaedlumsilniedn
6.1 ANMENARYVRITIBIN

o o

avudaudalaneiuianaand ertunssuiumsndn Tassaie madeuanmuasian sl
memwuwasiaivesianufiasiieg danuddydenisnin Wu wadenlTanliiTauRvansastundlfnu dnfums
Fouflunsindsdemmddyeiarluniielfituiiugnddudmiviussnevenininuananand
6.2 HadWSHIARTuAUDAR
6.2.1 TAnanusnERUIENTBUILMIKARYEYTAspTanaY Tufaunmigann mawdeuipana
msfinndeunasnsdouvasianld
6.2.2 TAnausneSunenuduRuSsEInsEUIum IHan 1seaine andRvnenieniwuastaille
6.2.3 Danaansadenldianiidantidlin audhimemnudou audhimeuingn uasauiFiBaue
Thsmnzaniunisldoula
7. A1e5u1gs1eIvT (Course Description)
wHun i @savarsvendauasaunaignin nswdsuinaia nizuaunssdnveslave daase
lwsiing wh uazwedied msfandounasnsdenvesian audinadidin audinnsnuiou audimasingn aifds
uas ewdiiusseringdassadnwarauRvesian nmadenlddag nansenuresanmanidelasugiio dnnuasianden
Phase diagrams. Solid solutions and phase equilibrium. Phase transformation. Processing of metals,
alloys, ceramics, glasses and polymers. Corrosion and degradation of materials. Electrical properties. Thermal
properties. Magnetic properties. Optical properties. Relationships between structure and properties of materials.
Materials selection. Impacts of materials science on the economy, society and environment.
8. anMidfdey
seavBeamuiiusinglumned 3 4e 3.2
9. unufiwananisnIzatEaLURRTaUINAS§IUNANISSEuiIInvangAsds1eAY (Curriculum Mapping)
eandeamuiiusinglumned 4 48 3



N, 1-1

wuuEuavatlasneiunlud
szaulaneas

mMedvidgMEnd AuLInEAEnS

Fuumbeia (. ussee-vudfiRnis-vu.Ansdenuies)

1. s%evn 01448221 3(3-0-6)
Fodvnrwilne Inenisuasialulagnediues |
FoAmnndange Polymer Science and Technology |

r=1

2. swinilvelaeglumiadnseiudiyyns il
O TR ek A 1t QU T A
(v) mndremsluvdngasivenmansiudio aeininemssmaluladnefiued (rdngnsunimi)
(v) Az iy
() Avuawiziion

) s Ldenias
)

ENBAET VI OVRARAT.conor i HIUA s
3. Auniidiesduinney Taidl
4. AviidesFeundeutu laigi
5. fuiidavinedn Juil 4 \Fou woedniou W, 2563
6. dnguszasAlumailnsedn

6.1 ANMUFIAEYVDITIBIU
asdarudrlafetuiuguredinenisuazmelulatnediues liud msdwunysziamyemedes uaz
Snunzlowzvomediuesusassan saufenmduiussenindasiadrnazaudisng smefweidnuduesdamg
Nugruiddyildlunisnda nsiun wasmadenldnedwedliimnsauiunsldonludusig Fafunisdouslu
iw%ﬁaﬁmmﬁwé’mﬁaﬁﬁm’luu&LﬁalﬁLﬁuﬁuﬁwuﬁﬁnLﬂuLLa:ﬁﬂ';mﬁ']F"fzgﬁ”m%’uﬁﬂﬂﬂqum"l,um'iﬂisﬂaum"ﬁ'ws’hu
wedweddaly
6.2 HaAWSTIAndufUTiAn
6.2.1 TananunsaeiunsuasuenUssinnvemedueild
6.2.2 Tanenusadeulssnnudiiussewindaseihuasauifivemediuesla
6.2.3 Tanaunsadenldwedweslimnzautunaldanuled
7.  a1wsureedvn (Course Description)

umirgwodies wanadn one Wule i Maduaneinedived lasadwuemeduied guymamansdmiy
wodles aulRvesmediues

Introduction to polymers. Plastics. Rubbers. Fibers. Adhesives. Synthesis of polymers. Structure of
polymers. Thermodynamics of polymers. Properties of polymers.
8. ®1m1IdHseu

swandeamuiivsinglumsind 3 4o 3.2
9. wnufiuansNTNIEIEANNIURAYEUNIATEIuNANSITEUSINTRANgATET18Y) (Curriculum Mapping)

seaviduamufivsngluvinei 4 4o 3



ot AW

.40, 1-1

wuuleEyevalasiedunlny
sEAUUIUYING

aAdrianAand AnINg AR s

Puumhein (gu.uTsee-sRUfuRnis-va. Anwcmenuies)

SWEIYN 01448222 3(3-0-6)
Fodvnrwlne Ingnisuazinaluladwediues I
FoAvnedenge Polymer Science and Technology I

=

-l a a ) o o &
'i’]ElrJﬁ'WHJaLﬂﬂag"luWNQﬂquqigﬂUU%fquﬂs AU

() wneinAne il nguansy
(V") vansdruamzluvdngasinermansiudin anvrdviinensuazmalulagneiues (Mdngnuuvi)
() e dadu
() 3vuaneden
() wnedvidenies
IS (Lt T R i
v o

yiidasiFeuuniou 01448221 Inensuasivaluladwediues | (Polymer Science and Technology )

2P

=i

YARTEUNTDUNY il

of o

o ° a | < a
UNAANITI8IUT MUN 4 e WEFAINIWU WAL 2563

o]

Inguszaedlun1nlaieiv

Y

6.1 AUAIAYVBIIIETIU

Uszalnodudnianediwesmelngidudududiug luedensiuesnidesdd Juiliineinisuas

=l - L3 N o ‘I! J J 1 o - al - L3
waluladwedwediludidryiidasvigsansiauimaasugiavesUssne laglulagiugnamnssunediues

1

s A o a 1 - - ar 4 o & -
JadugramnssufiddgensifulamassegivesUsanalnenaslussduana nadeufieaiuinenswediues

- - at 3

nsuUsgunedwes waluladwedwed wefwnidanivy nindusivemediued uinnssunefiwed uaznainuad

- ° 3

a et al o w1 o v a alaa | al
wodle it ilnuddysedfaniFeulundngns ienddnztiesdaruilusesenlunsusznauartinlugnavnssy
wodwesnaly

T

6.2 nadnsTATuRUTAn
6.2.1 fAnanusnaiuteifeafunsdauUsnedwesuaznisuussunediuesle
6.2.2 DAransaLsnUsEILaz iR TunallaBwediwe fuavnedwessandesld
6.2.3 fAnanunsnidennszuaunsulsgUimneautundnfusine e fuavmsussgnalfanilu
wrasUsELanle
A1a3u1E31873%1 (Course Description)

msraulswediwes niswUsjunedues walulaBwefiues weBweddaaiey msUizyndveswediues

nanSusvamedwes Winnssunediwes rainvomediues

Modification of polymers. Polymer processing. Polymer technology. Smart polymers. Applications of
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Processes in polymer related industry. Occupations in polymer related industry. Occupational standard
in polymer related industry.
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Industrial standard and related official agencies. ISO 9000. ISO 18000. ISO/IEC 17025. Quality manual
and related quality documents. Advantage of standard system preparation of polymer and rubber. Presentation
and analysis of production. Quality control followed in standard.
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Solution of one variable equation. Numerical solution of linear equation systems. Interpolating
polynomials and curve fitting. Numerical integration. Numerical differentiation. Numerical solution of ordinary
differential equations. Mathematical models and numerical analysis in polymer science.
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Principles of materials characterization techniques. Elemental analysis. Surface analysis by transmission
and scanning electron microscopy. Chemical analysis by spectroscopic and spectrometric methods. Chromatography
techniques. Thermal analysis. Static and dynamic mechanical testing.
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Laboratory for elemental analysis. Structural analysis by X-ray diffraction. Chemical analysis by
spectroscopic and spectrometric methods. Chromatography technique. Thermal analysis.
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Polymer mixing. Sample preparation. Degradation of materials. Static and dynamic mechanical properties
testing. Analysis and interpretation of experimental results.
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Materials selection in product design. Company structure. Cost analysis and investment. Human factor
in management and innovation. Innovation barriers. Materials research and development. Case studies.
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Natural and synthetic rubbers. Structure of rubbers. Properties of rubbers. Chemical of rubbers.
Formulation of rubbers. Rubber processing. Rubber processing machines. Rubber products.
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Introduction to polymer blends. Thermodynamics of polymer blends. Compatibilization and reactive
blending. Morphology and properties of polymer blends. Polymer toughening. Introduction to polymer composites.

Fabrication of polymer composites. Structure and properties of polymer composites. Fiber reinforced polymer
composites.
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Nanomaterials. Nanofabrication. Polymer nanocomposites. Synthesis, properties, characterization and

applications of polymer nanocomposites.
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Principles of sustainability. Environmental issue. Life cycle of polymer. Preparation, structures,
properties and applications of bio-based and biodegradable polymers. Sustainable polymers from biomass. Bio-
circular-green economy.
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Stress-strain relationship. Deflection of beams. Torsion and buckling. Failure criteria. Properties of
fluids. Continuity equation. Flows in ducts and in open channels. Drag force and lift force. Principles of heat

transfer process. Heat conduction, heat convection and radiation. Boiling and condensation. Heat transfer and
heat exchangers.
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Natural and synthetic raw materials. Bio-inspired materials. Biomedical materials. Protein-based
materials. Nucleic acid-based materials. Hybrid materials. Bionanotechnology. Characterization of biomaterials.
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Principles of quantum theory. Atomic structure. Bonding and molecular structure. Statistical ensemble.
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Basic idea of molecular dynamics. Molecular interaction. Force calculation and solving equation of
motion. Ab initio molecular orbital theory. Application of molecular dynamics simulation and quantum computer
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Knowledge in Polymer Science and Technology at the bachelor’s degree level taken in oversea

University. Credit equivalent according to Kasetsart University regulation.

8.

9.

219138K ey
al P~ < D]
wasdeanuiivinngluminei 3 48 3.2

WHUTILEAIN1INTENEAMNFURATBUNIATHIUNANITIIEUFIINUANGATE58AY (Curriculum Mapping)



al =l < 3 =
'i'lEJE.:‘,LE]Eiﬂﬂ’luwﬂi"mglum.l‘mw 4993 wan. 1-1

wuutauavatasiedvn v
sEAUUSREY 0T

madyrTanmeEns anzAnerAand

Fruaumiein (vu.ussere-gu U iRns-saAnwimenue)

1. W 01448421 1(0-3-2)
Fodmnmnlne UfjiRnmsmidingininediues
Foimaredangw Polymer Science Laboratory

2. swirivedaeglunuaaivsziuiiyyng il
() MaeRANY T NEUENTE s
(V) mnadrawnglundngnsinenaanstiudin avisinenmswasmaluladwefues (rdngnsuiunud)
() Avnensdeny
(V) Iiawziden

() e ndends

() IUEINTEVIUNNGAT.cooercrcrcnmsrssrinss. TV s
3. AuiidesFsuinau il
4. AwiidesFundeudy Taifl
5 fufidavianeivn Suit 4 \fou wqadniey w.el. 2563
6. Inguizsedlunnlasiein

6.1 AUANAYVRITIBIUN
arugardlasaznisidasiioduaseivedined warldinf esllonwivermanslunisiiasei
Snsnmanzmdanaauasmedguomedeiidunseiiu dmuddgdeiniiFouluningas eddnaunso
thesdmnuiuastsyaumisifenanauililumsid nmsdaaned madauds wasndensidnyasiamzvomedueili
6.2 naswsTiAnTuRUTEn
6.2.1 TAnAnIadunszinodwed uarinTsinunsenemilasaiuaseduguvsmeduedi
dupzzauld
6.2.2 fanansadenifisdosdislunvesssasmsiianziinuusangld

7. @195u1es183w1 (Course Description)

navmaeumsEuATsineAWes melleneidnvasewnsedasaadduianavemediued milinsisd
dnuasianzvesdugiurainediues

Polymer synthesis experiments. Characterization of molecular structure of polymer. Characterization of
polymer morphology.
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Principles of operation for characterization techniques in polymer science. Molecular weight analysis.
Structural and morphological analysis. Thermal and mechanical properties testing. Straetegies for experimental design.
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Statistical mechanics. Thermodynamics. Continuum theories. Electrical and optical properties of
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Characterization of orientation, morphology, superstructure in polymers using x-ray, licht scattering,
birefringence, dichroism. Crystallography. Unit cell determination.
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Physicochemical properties of amorphous and crystalline polymers. Glass transitions. Crystallization.

Molecular orientation and morphology of important commercial polymers. Fabricated products and composite
materials.
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8. 219IdHdeU
a < = v
easdeanuiivngluvinni 3 4 3.2

ol v oa = o a . .
9. Lmu‘wu.aﬂemini::mamﬂuiuNmm'uu'1ﬂﬁg'mmam‘iL‘iﬂuﬁmnwanqm‘sﬁﬂmm (Curriculum Mapping)
= P~ = v
'mmxl,aaﬂmwﬂﬂn.ﬂwmmw 498 3



.40, 1-1

wuutauavaitlaseiun
EECINIEGILTloE]

aeduniagaans amgIveIAsad

Frurumhefin (B ussee-vu U uRn - Anwmenes)

1. SWaE 01448497 !
Fo3nwine Fuuun
Fodvmundengu Serninar

De

2. swinivelineglunuaninzautiyynd A
() Ve IFNS ALY ABUETTY. oo
) mnivewluningasivenmaasindn avivinensuasvalulawedues (mangasumua)
(V) Frawzdeiu
() Fvuaweden
) vIndvnaentEd

) AUINSEMTUNENERT. oerrereerccrrcsniine. BV Vi

Be —~ —~

=

auFyunNnau i

«JD

U1

=i

v E 73 of 1
Y1 NDIUTIUNTDUNY It

v ou |

unIpvingIedn Uil 4 P weedneu w.e. 2563

¥y b

V]
=l
Wl

of

. anUszaeatunisitasieiun

o oA W
oD

6.1 AYUANAYVRITIIY
iernniAtouaeimeinsmaazmalilainefwe simsivdeuuasegnasniim nviavinurlums
tiauearaAuTeATefianddyedudadensihalusuian Memmieaimnieuilungindmdesdieili
fanlasuitoyamainmmauasaluladnefie iuaiouar ldfnduinuenisdiausuasaiusisiiidy
6.2 nadwsiiatuiuian
6.2.1 TAnaunsavsseiomaAdemansmsuasmalulagnedwesliodsd
6.2.2 fAnanunsnagasrddguennidenvinensuasmellaBnefiuesla
7. A1esutesEdun (Course Description)

o a o v el = = = 3 o = =i
nsihiauauasafuemdeuraulamainensuavinalulatwedweaissaudTyynng

Presentation and discussion on current interesting topics in polymer science and technology for the
bachelor’s degree students.

8. ®W1Ieou
a ) < v
swazdeamuiianglumuini 3 1o 3.2
o ¥ a = o | a .
9. WHUTLARSNNINTEANEANTURATEUNNIASTIURANTTITEUFIINVANgATETEAY1 (Curriculum Mapping)

. .
MeazBeanuiiusinglumiand 4 9o 3



N, 1-1

wuuduavaagneiunlud
FeAUUIYRYIRT

A dEgaEns AnInenAEns

Snnunmheiin (wuussse-vuUjuRnis-gu.Anyvisiunuies)

1. swain 01448499 3
Foivnunlng Tasssdsemaivennisuwazivaluladwediues
VodUNTYIBINGY Research Project in Polymer Science and Technology

=l

. o i3
2.  medvnivedieeglumnaivssautigyni asl

() wmnandnyialy nguense

v)  mnadvamglundngasinermanstndio aruiviinenisuazmalulaiwediues (vangnsuinyf)
(V) Avnewizdadiu
() Avuansiden

() v dends

G L Vi 2 0 V1 O———— L | —
a =5 = ' I
AUVInDITEUNInNBY L
a e - v w 1l
4. Fyrifdeaiouniounu 1l
ar du o = al 4 = =
5. Aundavingieivn Ui 4 \iau waeRneu w.A. 2563

6. InguszaeAlun1lamedun
6.1 ANUEIAY VBTN
iiasanmevhadsesndudesivineeludusieg wWunsduaieuideiiiedes nsasieinismeaes
FaeiEmsfimnyan mlmneuarasUnanimanasiigndos Wusu sowmiieimsdeuilunginfindnezdaeh
TWaEnlaRnHunweaneg lunsviendde Tnelanesldfnunduaii asdevilassnuide uasfeusenuluitams
Inennsuavnaluladwediues
6.2 wadnsMAndufuiian
6.2.1 fAnannsadufunAdefiAsadadd
6.2.2 HAnaninsoasiiovnsnaasuas e Teinansaaasld
6.2.3 Tanansaideussnuagunantmaaedle
7. @A1@5u18T18311 (Course Description)
Trsseuianulaluneueingg medneansuaswaluladnedues

Project of practical interest in various fields in polymer science and technology.
8. ®W1sdidou

= P a v
Teanduanunusingluniiei 3 e 3.2
9. WHUTILEAINTTNTZNEAUTURRYIUNNTFIUNANTTEBUSIINUaNgATgT18T v (Curriculum Mapping)

= < o 1
‘iﬂﬂﬂﬂLE]EJﬂﬁl’mV]ﬁ'i'lﬂ{]lwﬂi.l'lﬂw 499 3



Uiimﬂuﬂiﬂlﬂﬁﬂuﬂﬂﬁa?ﬂﬂﬂ‘j

[ Y

URRYBUNANGRS M anansduszdmdngns

AU [ snanseifiuee

= a e é (4
Fo-uwanga wedsing 2edlonyns (304ans19158)

duFansAnunszauUieyeien WA, 2550

UTINYNTY rAuAnAH | Andmdn
WA
(= A-U)

1. HATULASBITBUEEY A9 wiledenaunanuiduinis - -

2. NAUAIY
Wongsa, B., N. Raethong, P. Chumnanpuen, J. Wong-ekkabut, K. Laoteng M 1
and W. Vongsangnak. 2020. Alternative metabolic routes in channeling
xylose to cordycepin production of Cordyceps militaris identified by

comparative transcriptome analysis. Genomics 112(1): 629-636.

Nalakarn, P., P. Boonnoy, N. Nisoh, M. Karttunen and J. Wong-ekkabut. M il
2019. Dependence of fullerene aggregation on lipid saturation due to a
balance between entropy and enthalpy. Scientific Reports 9(1): 1037, 11
PP-

Khuntawee, W., T. Sutthibutpong, S. Phongphanphanee, M. Karttunen and M 1
J. Wong-Ekkabut. 2019. Molecular dynamics study of natural rubber-
fullerene composites: Connecting microscopic properties to macroscopic

behavior. Physical Chemistry Chemical Physics 21(35): 19403-19413.

Boonnoy, P., M. Karttunen and J. Wong-Ekkabut. 2018. Does Q-tocopherol M 1
flip- Flop Help to Protect Membranes Against Oxidation? Journal of
Physical Chemistry B 122(45): 10362-10370.

Khuntawee, W., M. Karttunen and J. Wong-Ekkabut. 2017. A molecular M 1
dynamics study of conformations of beta- cyclodextrin and its eight
derivatives in four different solvents. Physical Chemistry Chemical
Physics 19(35): 24219-24229.
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Waewwab, P., S. Sungvornyothin, K. Okanurak, N. Soonthormworasiri, R. M 1

Potiwat and C. Raksakoon. 2019. Characteristics of water containers
influencing the presence of Aedes immatures in an ecotourism area of

Bang Kachao Riverbend, Thailand. Journal of Health Research 33(5): 398-
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Kreutz, D., C. Sinthuvanich, A. Bileck, L. Janker, B. Mugaku, A. Slany, C.
Gerner. 2018. Curcumin exerts its antitumor effects in a context dependent

fashion. Journal of Proteomics 82: 65-72.

Yingyuad, P., C. Sinthuvanich, T. Leepasert, P. Thongyoo, S. Boonrungsiman.
2018. Preparation, characterization and in vitro evaluation of calothrixin B
liposomes. Journal of Drug Delivery Science and Technology 44: 491-
497.

Budchart, P., A. Khamwut, C. Sinthuvanich, S. Ratanapo, Y. Poovorawan
and N. Panjaworayan T-Thienprasert. 2017. Partially Purified Gloriosa
Superba Peptides Inhibits Colon Cancer Cell Viability by Inducing Apoptosis
Through p53 up- Regulation. The American Journal of the Medical
Sciences 354(4): 423-429.

Sriboonrung, A., S. Tangbunsuk, C. Sinthuvanich and W. Keawwattana. 2017.
In  Situ Synthesis and Mechanical Properties of Polylactic
Acid/ Hydroxyapatite Functionalized Graphene Nanocomposite, Key
Engineering Materials 735: 230-234.
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Kochaputi, N., C. Kongmark, P. Khemthong, T. Butburee, S. Kuboon, A M

Worayingyong and K. Faungnawakij. 2019. Catalytic behaviors of supported cu,
ni, and co phosphide catalysts for deoxygenation of oleic acid. Catalysts 9(9):

715, 12:pp.

Khemthong, P., C. Kongmark, N. Kochaputi, S. Mahakot, S. Rodporn and K M

Faungnawaki. 2019. In situ X-ray absorption fine structure probing- phase

evolution of CuFe,0, in nanospace confinement. Inorganic Chemistry 58(10):

6584-6587.

Tangcharoen, T., J. T-Thienprasert and C. Kongmark. 2019. Effect of calcination M

temperature on structural and optical properties of MALO, (M = Ni, Cu, Zn)

aluminate spinel nanoparticles. Journal of Advanced Ceramics 8(3): 352-366.

Tangcharoen, T., W. Klysubun and C. Kongmark 2019. Synchrotron X-ray M

absorption spectroscopy and cation distribution studies of NiAl;0,, CuALOq, and
ZnALQO, nanoparticles synthesized by sol-gel auto combustion method. Journal

of Molecular Structure 1182: 219-229,

Tangcharoen, T., J. T-Thienprasert and C. Kongmark. 2018. Optical properties M

and versatile photocatalytic degradation ability of MALQO, (M = Ni, Cu, Zn)
aluminate spinel nanoparticles. Journal of Materials Science: Materials in

Electronics 29(11): 8995-9006.
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Indarit, N., Y.-H. Kim, N. Petchsang and R. Jaisutti. 2019. Highly sensitive M 1
polyaniline- coated fiber gas sensors for real-time monitoring of ammonia gas.
RSC Advance 9(46): 26773-26779.
Meesawat, K., K. Thana, R. Jaisutti and N. Petchsang. 2019. Surface treatment L 0.4
with microwave plasma improving PEDOT: PSS adhesion on natural rubber. 1OP
Conference Series: Materials Science and Engineering 526(1): 012045, 4 pp.
The International Conference on Materials Research and Innovation (ICMARI).
The Emerald Hotel, Bangkok.
Zhukovskyi, M., V. Plashnitsa, N. Petchsang, A. Ruth, A. Bajpai, F. Vietmeyer, Y. M 1
Wang, M. Brennan, Y. Pang, K. Werellapatha, B. Bunker, S. Chattopadhyay, T. Luo,
B. Janko, P. Fay and M. Kuno. 2017. Molybdenum Carbamate Nanosheets as a
New Class of Potential Phase Change Materials. Nano Letters 17(6): 3902-3906.
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Chuysinuan, P., N. Chimnoi, N. Reuk-gam, P. Khlaychan, A. Makarasen, N. M 1
Wetprasit, D. Dechtrirat, P. Supaphol and S. Techasakul. 2019. Development
of gelatin hydrogel pads incorporated with Eupatorium adenophorum
essential oil as antibacterial wound dressing. Polymer Bulletin 76(2): 701-724.
Saning, A, S. Herou, D. Dechtrirat, C. leosakulrat, P. Pakawatpanurut, S. M 1
Kaowphong, C. Thanachayanont, M. M. Titirici and L. Chuenchom. 2019. Green
and sustainable zero-waste conversion of water hyacinth (Eichhornia
crassipes) into superior magnetic carbon composite adsorbents and
supercapacitor electrodes, RSC Advances 9: 24248-24258.
Prajongtat, P., C. Sriprachuabwong, R. Wongkanya, D. Dechtrirat, J. M 1
Sudchanham, N. Srisamran, W. Sangthong, P. Chuysinuan, A. Tuantranont, S.
Hannongbua and N. Chattham. 2019. Moisture-resistant electrospun polymer
membranes for efficient and stable fully printable perovskite solar cells
prepared in humid air, ACS Applied Materials Interfaces 11(31): 27677-27685.
Pananon, P., C. Sriprachuabwong, A. Wisitsoraat, P. Chuysinuan, A. Tuantranont, M 1

P. Saparpakorn and D. Dechtrirat. 2018. A facile one-pot green synthesis of
gold nanoparticle-graphene-PEDOT:PSS  nanocomposite  for  selective
electrochemical detection of dopamine. RSC Advances 8: 12724-12732.
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Tan, Q., K. Hinrich, H. Mao-Dong, S. Fangler, J. Rappich, P. Prajongtat, N.H.
Nickel and T. Dittrich. 2019. Temperature dependent diffusion of DMSO in
CH3;NH3Pbl; precursor fitms during layer formation and impact on solar cells.
ACS Applied Energy Materials 2(7): 5116-5123.

Prajongtat, P, C. Sriprachuabwong, R. Wongkanya, D. Dechtrirat, J.
Sudchanham, N. Srisamran, W. Sangthong, P. Chuysinuan, A. Tuantranont,
S. Hannongbua and N. Chattham. 2019, Moisture-resistant electrospun
polymer membranes for efficient and stable fully printable perovskite solar
cells prepared in humid air. ACS Applied Materials Interfaces 11(31):
27677-27685.

Prajongtat, P., P. Saparpakorn, S. Asamo, P. Hongsprabhas, K. Israkarn. 2019.
Alkali- treated starches as a new class of templates for CaCO; spherulite
formation: Experimental and theoretical studies. Journal of Crystal Growth

522: 45-52.

Prajongtat, P. and S. Hannongbua. 2018. A combined theoretical and
experimental study of CHaNHsPbls containing AVAI films prepared via an
intramolecular exchange process. Journal of Physical Chemistry C
122(34): 19705-19711.
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Buakhlee, W., P. Suwanna and W. Keawwattana. 2020. Cure characteristic and M 1
mechanical properties of silica masterbatch prepared from fresh natural rubber
latex mixing. Plastics, Rubber and Composites 49:127-133.
Buakhlee, W., P. Suwanna and W. Keawwattana. 2018. Improvement filler-rubber M 1
interaction and mechanical properties of silica/ NR vulcanizates by using
masterbatch processing. Key Engineering Materials 777:44-49.
Charoenchai, M., S. Tungbunsuk and W. Keawwattana. 2018. Influence of Graphene M 1
Nanoplatelets on silica-filled natural rubber composites: Dispersion mixing and
effect on thermal stability, rheological and mechanical properties. Materials
Science Forum 943:100-104.
Pinpat, W., W. Keawwattana and S. Tangbunsuk. 2017. Effect of ashes as biomass M 1
in silica filled natural rubber. Key Engineering Materials 735:153-157.
Sriboonrung, A., S. Tangbunsuk, C. Sinthuvanich and W. Keawwattana. 2017. In situ M 1
synthesis and mechanical properties of polylactic acid/ hydroxyapatite
functionalized graphene nanocomposite. Key Engineering Materials 735:230-234.
Pradid, J., W. Keawwattana, U. Boonyang and S. Tangbunsuk. 2017. Biological M 1

properties and enzymatic degradation studies of clindamycin-loaded PLA/HAp
microspheres prepared from crocodile bones. Polymer Bulletin 74(12): 5181-
5194,
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Chollakup, R., P. Uttayarat, A. Chworos and W. Smitthipong. 2020. M 1
Noncovalent sericin- chitosan scaffold:  Physical properties and low
cytotoxicity effect. International Journal of Molecular Sciences 21(3): 775,
12 pp.
Chollakup, R., P. Suwanruji, R. Tantatherdtam and W. Smitthipong. 2019. New M 1
approach on structure- property relationships of stabilized natural rubbers.
Journal of Polymer Research 26(2). 37, 11 pp.
Pakornpadungsit, P., W. Smitthipong and A. Chworos. 2018. Self-assembly M 1
nucleic acid- based biopolymers: learn from the nature. Journal of
Polymer Research 25(2): 45, 9 pp.
Vaithanomsat, P., P. Janchai, V. Punsuvon and W. Smitthipong. 2017. Effect M 1
of furfural on the properties of natural latex: possibility for adhesive
application. Rubber Chemistry and Technology 90 (4): 642-650.
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Ruankaew N., N. Yoshida, Y. Watanabe, A. Nakayama, H. Nakanc and S. M 1
Phongphanphanee. 2019. Distinct ionic adsorption sites in defective
Prussian blue: a 3D-RISM study. Physical Chemistry Chemical Physics 21:
22569-22576.

Khuntawee, W., T. Sutthibutpong, S. Phongphanphanee, M. Karttunen and M 1
J. Wong-Ekkabut. 2019. Molecular dynamics study of natural rubber-
fullerene composites: Connecting microscopic properties to macroscopic

behavior. Physical Chemistry Chemical Physics 21(35): 19403-19413.

Raunkaew N. , N. Yoshida, Y. Watanabe, H. Nakano and S. M 1
Phongphanphanee. 2017. Size-dependent adsorption sites in a Prussian
blue nanoparticle: A 3D-RISM study, Chemical Physics Letters 684: 117-
125.
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Thitapura, T., W. Liewrian, T. Jutarosaga and S. Boonchui. 2017. Curvature M 1
effect on polarization of light emitted from chiral carbon nanotubes.
Optics Express 25(21): 25588-25601.
Thitapura, T., W. Liewrian, T. Jutarosaga and S. Boonchui. 2017. Effect of M 1

curvature-induced superlattice structures on energy band structures of

helically coiled carbon nanotubes. Plasmonics 12: 1439-1447.
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Chi, Z. and S. C. Jana. 2020. Shrinkage reduced polyimide—graéhene oxide M 1
composite aerogel for oil absorption. Microporous and Mesoporous
Materials 307: 110501, 5 pp.
Kulkarni, A, C. Pugh, S. C. Jana, D.L T. Wims and A. A. Gawad. 2019. M 1
Cosslinking of SBR compounds for tire tread using benzocyclobutene
chemistry. Rubber Chemistry and Technology 92(1): 25-42.
Quade, D., S. C. Jana, G. Morscher, M. Kannan and L. McCorkle. 2018. The M 1
effects of fiber orientation and adhesives on tensile properties of carbon
fiber reinforced polymer matrix composite with embedded nickel-titanium
shape memory alloys. Composites Part A: Applied Science and
Manufacturing 114: 269-277.
Shinko, A., S. C. Jana and M. A. Meador, 2018, Crosslinked polyurea-co- M 1
polyurethane aerogels with hierarchical structures and low stiffness.
Journal of Non-Crystalline Solids 487: 19-27.
Raut, P., W. Liang, Y.-M. Chen, Y. Zhu and S. C. Jana. 2017. Syndiotactic M 1
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electrochemical applications. ACS Applied Materials & Interfaces 9(36):
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Tan, X., Y. Zhao, M. Qian, G. R. Hamed and L. Jia. 2019. Reinforcement of M il
rubber using reactive oligo(b-alanine) supramolecular fillers. Rubber

Chemistry and Technology 92: 198-217.

Yan, X., G. R. Hamed and L. Jia. 2018. Modulating silica-rubber interface by M 1
a biorenewable urushiol derivative. Synthesis, surface modification, and
mechanical and dynamic mechanical properties of vulcanizates therefrom.,

Journal of Applied Polymer Scence 2018, 135: 45937, 10 pp.

Zhao, Y., L. Fu and L. Jia. 2018. Synthesis, characterization, and mechanical M 1

and dynamic mechanical studies of B-alan'me trimer-grafted SBR. Polymer

136: 62-70.

Yan, X., G. R. Hamed and L. Jia. 2017. Urushiol-derived non-silane coupling M 1
agent. Polymer 125: 172-181.

Tan, X, Y. Zhao, M. Qian, G. R. Hamed and L. Jia. 2017. Reactive M 1

supramolecular filler for elastomer reinforcement. Polymer 129: 12-20.
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SHaIU 01448211 3(3-0-6)

Fadmnwilne Samenandidaiu |
Founwndengu Fundamental of Materials Science |
1nlases183Yn (Course Outline) Fruaudalususseny

1 Classification of materials 3
2 Atomic structure and electron configuration 1.5
3 Interatomic bonding, atomic and ionic arrangements 1.5
4 Metallic structures 4.5
5 Ceramic structures 4.5
6 Polymer structures 3
7 Composite structures 3
8 Imperfections in solids 3
9 Diffusion 3
10 Mechanical properties 9

- Stress and strain

- Deformation

- Ductility, hardness and strength
11 Strengthening mechanisms
12 Solidification
13 Failure of materials

EIEY
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SWERYN 01448221 3(3-0-6)

Fadvnnelne Inemsuazinalulatiwediues |
Fodmarwndannge Polymer Science and Technology |
1AlAT9318381 (Course Outline) Frunudalususseny

1 Introduction to polymers 3
2 Plastics
3 Rubbers
4 Fibers
5 Adhesives

6 Synthesis of polymers
7 Structure of polymers

8 Thermodynamics of polymers

o S N € B o N = U @ N © A o

9 Properties of polymers

U
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TVEIUN 01448222 3(3-0-6)

Faunrelne Inensuavinaluladwediwes I
A a a i
YIYNTWIRINGY Polymer Science and Technology I
WAnlAses1eden (Course Outline) T LUUTTENY
1 Modification of polymers 6

2 Polymer processing

3 Polymer technology

4 Smart polymers

5 Applications of polymers
6 Products of polymers

7 Polymers innovation

O W O O O O Oy

8 Market of polymers

KRN

&



U GEL 01448223 2(2-0-4)

Foivnmine geEvnTIUNediued
Fo3nnrwndenge Polymer Industry
11lAT93187397 (Course Outline) Frurudalusussens
1. Processes in polymer related industry 6
2. Occupations in polymer related industry 4.5
3. Occupational standard in polymer related industry 4.5

4. Case study in polymer related industry |

5. Case study in polymer related industry |l

6. Case study in polymer related industry Il
39U
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eI 01448224 3(3-0-6)

FoAvnulne UAIFIUGAMNTINVDINOTINDT
A a ar .
FIVINTYRING Y Industrial Standard of Polymers
iAlAse598397 (Course Outline) T uuTIEY
1. Industrial standard 6

2. Standard related official agencies
3. 1SO 9000

. 1SO 18000

. ISO/IEC 17025

. Quality manual and related quality documents

a
5
6. Internal audit system
;
8. Advantage of standard system preparation of polymer and rubber
9

. Case study |
10. Case study Il

W W W W WL oo W

11. Case study I

U
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TREIU 01448241

-i = - & o & - ¢
Fadvnrelng ARRFansdmIUINEIN INedLLeT
Yo evanny Mathematics for Polymer Science

AnlAse51839 (Course Outline)

1.

2
3
a.
5

Introduction to programming

Solution of an equation of one variable

“Solution of a linear system equation

Polynomials, curve fitting, and interpolation
Numerical integration

- Midpoint and trapezoidal rule

- Simpson rule

- Absolute and relative error

Numerical differentiation

Solution of differential equation

- Euler method

- Midpoint method

- Error analysis

Computational in polymer science

- Fluid flow of polymer

- Mechanical modelling of solid polymer
- Molecular modelling of polymer

39U

3(3-0-6)

AMUIUY2THIUTTENY
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I GOL 01448311 3(3-0-6)

FoAvnnwnlng myeTsianyuLanzYesiag
iia"ammmé’enqv Materials Characterization
inlAse51837 (Course Outline) Fruaudaluussens

1. Principle of Elemental analysis 3
2. Principle of scanning electron microscopy a.5
3. Principle of transmission electron microscopy 4.5
4. Principle of infrared spectroscopy 3
5. Principle of ultraviolet-visible spectroscopy 3
6. Principle of fluorescence spectroscopy 3
7. Pririciple of mass spectrometry 4.5
8. Principle of chromatography techniques a5
9. Principle of thermal analysis 6
10. Principle of mechanical testing 9

- Tensile test

- Hardness test
- Impact test
FipEY

&



TN 01448312
Fadmnmnlng UfiRN1INedan |

Fodvnrundengs Materials Laboratory |

WlAsese3en (Course Outline)
1 Elemental analysis
2 Structural analysis by X-ray diffraction
3 Chemical analysis by infrared spectroscopy
4 Chemical analysis by ultraviolet-visible spectroscopy
5 Chemical analysis by fluorescence spectroscopy
6 Chromatography and mass spectrometry
- Qualitative analysis
- Quantitative analysis
7 Thermal analysis
U

1(0-3-2)
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WEIY 01448313
FoAvanmine UfiRnavnedan I

4 a w .
FAIYINTYIINOY Materials Laboratory |l

iAnlaTese3vn (Course Outline)

1. Polymer mixing
- Basics
- Miscible polymer blends
- Immiscible polymer blends

2. Sample preparation

3. Degradation of materials

4. Static mechanical testing and analysis
- Tensile test
- Compression test
- Shear test

5. Dynamic mechanical testing and analysis
- Stress relaxation mode
- Strain sweep mode
- Temperature sweep mode
- Time-temperature superposition
39U

1(0-3-2)
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TREIV 01448314 2(2-0-4)
o a v a o
Fodvnwing nsguuMsasuinns T Taqlunsgesmng sy

4 = of . - .
LAIVIN1Y1RINE W Material Innovation Process in Industry

\Bnlasese3wn (Course Outline) Sruaudalususseny
1. Materials selection in product design
2. Company structure
3, Cost analysis and investment
d. Human factor in management and innovation
5. Innovation barriers
6. Materials research and development

7. Case studies

[ S~ ~ N - W S S

- Case study |
- Case study |l

574 30



SYeERYN 01448321 3(3-0-6)

FoAwarelne e suasmaluladvasena
Fodmamedinguy Rubber Science and Technology
AnlATesedun Sruaudalasusseny
1. Natural and synthetic rubbers 6
2. Structure of rubbers 6
3. Properties of rubbers 9

- Chemical properties

- Physical properties

- Mechanical properties
4. Chemical of rubbers 4.5
5. Formulation of rubbers a5

6. Rubber processing

(o)

7. Rubber processing machines

8. Rubber products

73U



WU 01448322 3(3-0-6)

Fawnwlne wodwesnauLazARLNDER
PN Polymer Blends and Composites
Anlasesieien FIUIUYILIUTTEY

1. Introduction to polymer blends
2. Thermodynamics of polymer blends
3. Compatibilization and reactive blending
4. Morphology and properties of polymer blends
5. Polymer toughening
6. Introduction to polymer composites
7. Fabrication of polymer composites
8. Structure and properties of polymer composites
9. Fiber reinforced polymer composites
LY
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FV LY 01448323 3(3-0-6)

Fadvnwlng wodweiullureunedn
Falvnedange Polymer Nanocomposites
LANlATITIBIYN Fuautaluaussene
1. Nanomaterials 9
- Classification
- Synthesis
- Properties
- Applications
2. Nanofabrication techniques 6
3. Preparation of polymer nanocomposite 6
4. Polymer nanocomposite properties 6
5. Characterization of polymer nanocomposite 6
6. Modeling and prediction of polymer nanocomposite properties 6
7. Applications of polymer nanocomposites 6
59U a5



SUaRYN 01448324
fodunrwilne weAwsMsTn it
%aﬁmmmé’qnqv Sustainable Bio-based Polymers
iAlAsese e
1. Principles of sustainability

2
5.
a

Environmental issue

Life cycle of polymer

Bio-based polymers

- Classification of bio-based polymers

- Properties of materials

- Synthesis and modification of bio-based polymers
- Characterization of materials

- Applications

Biodegradable polymers

- Classification of bio-based polymers

- Properties of materials

- Synthesis and modification of bio-based polymers
- Characterization of materials

- Applications

Sustainable polymers from biomass

Sustainable polymer composites and nanocomposites
Bio-circular-green economy

EREY

3(3-0-6)
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sWe3YN 01448325 3(3-0-6)

o a al a «
Ypvnienlne waluladnediues
Foivnmedangy Polymer Technology
wWnlasesedan TR TUIUTTY
1. Stress-strain relationship 6

2. Deflection of beams

3. Torsion and buckling

4. Failure criteria

5. Properties of fluids

6. Continuity equation

7. Flows in ducts and in open channels

8. Drag force and lift force

9. Principles of heat transfer process

10. Heat conduction, heat convection and radiation

11. Boiling and condensation

W W O W W W W O LW W W

12. Heat transfer and heat exchangers.

Ry
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SWEIYN 01448331 3(3-0-6)

Yadvinwine JanTanwilweiies
FovnreBengy Polymeric Biomaterials
Wnlaseseaen UL laNUTIENe
1. Natural and synthetic raw materials 6

. Bio-inspired materials
. Biomedical materials

. Protein-based materials

. Hybrid materials

2
3
a
5. Nucleic acid-based materials
6
7. Bionanotechnology

8

O O O O O O W

. Characterization of biomaterials

U
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Yadvnieine

a4 a o
YRIYNN1Y1DINE YW

01448341

}7) =3
1AlATITI83UN

1.

Principles of quantum theory

- Particles, Waves, The uncertainty principle postulates,
Superposition, Operators and measurement,
Schrodinger.equation, 1D quantum systems
Atomic structure

Bonding and Hydrogen molecule

Crystal structure

- Theory of solid

- Lattice

- Periodic potentials

- Band theory

Statistical ensemble

Theory of gas and solution

- Ideal gas and real gas

- Thermodynamics of liquid solution

- Liquid structure and solvation
Conformation of polymer chains

- Semi-flexibility of polymer chain model

- Excluded volume effect

- Scaling law

- Distribution of End-to-End disntances of polymer coil
Statistical mechanics of rubber elasticity
U

Tnsedadsosnounariuanavenefiues

3(3-0-6)

Atomic and Molecular Structure of Polymer

Ut lusussene
9

4.5
4.5

&



SUEIYN 01448342 3(3-0-6)

Fa3vneing szileusasiundmiunedines
- a o .
YIVINER9NG Y Computational Methods for Polymer
I a o as
AN lAsasIEATN FMUIUYILUUTTEE

1. Molecular dynamics simulation method
1.1 Classical mechanics and statistical mechanics
1.2 Physical model of a system

1.3 Solving equation of motion of a system

o v B O

1.4 Analyzing programs for molecular dynamics
2. Computational quantum mechanics
2.1 Quantum theory for molecules
2.2 Set of function for quantum calculations
2.3 Methods for quantum calculations
2.4 Usage and analyzing by computational quantum program
U
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FVGREE! 01448421

A a a wva - a ¢

Faduanwlng UfURmMmImenswediues

FoAVINEIBINGE Polymer Science Laboratory
WMlATeTedUn

1. Polymer synthesis experiments |
2. Polymer synthesis experiments |l
3. Polymer synthesis experiments |ll
4, Polymer synthesis experiments IV
5. Characterization of molecular structure of polymer |
6. Characterization of molecular structure of polymer I
7. Characterization of molecular structure of polymer lll
8. Characterization of molecular structure of polymer IV
9. Characterization of polymer morphology |
10. Characterization of polymer morphology I

94

1(0-3-2)
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Wa 01448422 2(2-0-4)

J = - o a 4
Fa3vnwine AN AATIE VAN YELANIZYDINDELLDS
o a s : 3
YIVINIEBING Y Polymer Characterization
AIATITIEAYN UL LNIUTTER

1. Principles of operation for characterization techniques

in polymer science 3
2. Molecular weight analysis 4.5
3, Structural analysis 4.5
4. Morphological analysis 3
5. Thermal properties testing a5
6. Mechanical properties testing a5
7. Strategies for experimental design 3

8. Data interpretation

3
574 30



PGl 01448423
Fa3unnwlneg f@ndnodiuas
Fodwnendange Polymer Physics

WWlATes8AYn

1.

Statistical mechanics
- Ideal chain models
- Gaussian chain
- Excluded volume effect
- Flory theory
Thermodynamics
- Thermodynamics of elasticity
- Solution thermodynamics
- Polymer miscibility
- Heat capacity
- Thermodynamics of crystallization
Continuum theories
Optical properties of polymeric materials
- Refraction
- Scattering
- Diffraction
- Absorption
- Fluorescence
- Birefringence
Electrical properties of polymeric materials
- Dielectrics
- Piezo- and pyroelectric effects
- Piezo-Electric coefficient
U

4(4-0-8)

FTUIUGUUTTUY
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TWEIUN 01448424 3(3-0-6)

Fadunelng Fennssuuayinaluladnodiues
o - o 3 “
YIAVNNIEIDINGY Polymer Engineering and Technology
AlATIs18AYN ATUIUTUIUTTENY
1. Polymer behavior 6

2. Structure-properties relationships
3. Processing-structure relationships
. Polymer processing machines

. Polymer manufacturing processes

. Product and process design

w o0 O v O O Oy

a4
5
6. Additive manufacturing
Y
8

. Profit and loss statement

kXt
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FGEL 01448425 3(3-0-6)

o a a Y o a ¢
FoAvaeing MTATETEnYMEaNIEnelATE e e AweT
ﬁaa’mmmﬁﬂnqv Polymer Structure Characterization
v a ° o
wnlasesedv Ut Uy
1. Introduction to polymer structure 3

2. Characterization of orientation, morphology,
superstructure in polymers using x-ray
3. Light scattering

4, Birefringence

o O O O

5, Dichroism
6. Crystallography 12
- Crystal system
- Symmetry
- Space group

7. Unit cell determination

o

73U
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WA 01448426

A a a a a &
Yovn1enine Slolativesveavandanediues

Fodunredangy Rheology of Polymeric Fluids

LW N e

O e ~N O WU

wWinlasesneivn

. Introduction and basic concept of rheology
. Classification of fluids
. Factors influenced viscosity of polymeric fluid

. Experimental methods of determination of rheological properties

of polymer melts, solutions and elastomers

. Structure-flow behavior relationships

. Viscoelastic fluid theory

. Application to extrusion, fiber, film processing molding
. Structure development in processing

. Rheology problem solving
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1. Physicochemical properties of amorphous and crystalline polymers
2. Thermodynamics

3. Glass transitions

4. Crystallization

5. Molecular orientation

6. Morphology of important commercial polymers

7. Fabricated products

8. Compasite materials
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1. Biomacromolecular structure and function

Hierarchical self-assembly
Functions of biological materials (e.g. silk, collagen)
Principles for bio-inspired materials design
Applications of biomacromolecule
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