=l
1919 3
ANTALBINRUDINDALNDS

Qe

auREinafugnFnddyundmiunsldou mezdusnFinusasdiogs

ar

A 1 i 3 10
NIINTOMIRANFALIAUAIFALINNINANLUENANINT TN Tdirasthiusans LNNAUTB U

q
]

{ e et ] ket o o e dl i

nzunn Fadiadan iiiussnieuanmaniinanszdn fazweneaulfusiienaunatsniny

ar 3 :’r d‘ ' ] 2 dl. ar - P | e Lrar
nagiuma il lngnisaeuulasglisdisanaasundfiefuusng vietineandialéFuus

cé :lr o = a A o - 1
AtaneRiensasin gudsanmimnhl vieusnvindenng Susdisinssinunnifiundn

k1 1 2
Famariuld dnfulladeildlumatwianiniriag lidnuAssuBiBnauesiasi
L1 1
taqriufineAmefifludanfiinhildnuatinniraanann INTZNOALND TR

e =l ] ar k7 :l( ar = <o o, ] = LA | ar = am
anBumneaiuldfunduiunlauasantosilfen  dumedefradeameadan®
<y 1 = | =] L -é’ aw ol 27 2 ar :// - o} o
daveu wle  ulezvirawiledldl wiugnm)iildeudwiu. Fauwedme fAainll

ey , . a e s X 4 .
Uszenallfandifasnandieens inacsaefifhudulenefimafnfstuie idiuna &
FA VI = o 2 - . % o 2 B A oas
vwsissiignmmansimnzaniunis o As aamwsausiaies i odiaiiediols
@ g = 1 [ 18 1=l 1 = P (-3
Fniu waziinnuenwin usideslifiouguinnifinhl e uazaonlunisfiues wan

gu g < s el ar 1 1 < & i = ey
anilfwindiauiimaniivnzasdanaudoluumi 1 luumliaznannfaiennsaui
Fenarendubmazaefidnivlunwdsunssy Fafhdlaseisemnsaudviudlefas

a ) o o= U’A (4 oy
niiihiviszans  wazianadedugnunsadulavedefdluladuddysiaaun

NG [21]
3.1 ANLBLBINGR (Mechanical Properties)

auiRdnand fydwitiuuacatefe Arumuussia (tensile strength) 9
Aa ¥
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Stress (O)

Strain (€)
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gu 3.1 AnuANRLSITINg stress 11U strain g miudanniantiFsnam [22]
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G =F/A
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. = P = . =4 .
Strain a19az1Telugiues Percentage strain 138 % elongation 1198 extension
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Percentage strain = AL/L, x 100 %
e AL=LL,

o [ -:1 :” - ra‘ < d: =8 .v ar &
dwindagyidearimed e iTuiwdn  shusamudiuies stress
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E=0/E
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WOANIINIENaTameRNaTasanssiuliutuan s fewlsivinnimagay
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uazasfANWEUn stress — strain curves UPINFITL gl 3.3 [25] ‘lugﬂﬁmm stress —
strain curves 5 Anuuz AwFmoinssnTanaludnnuzsing 1emefwesuacenaiwue

Tumenas soft, hard, weak, strong, brittle L2 tough AANRBLNEdIEaT

soft uet nemanudadon Musadae Saludunn
hard e neAtuduge Musann it ddes
. = o s
weak UHIUMN WA stress BN

= °
strong . UNNETN 9147 stress g9 wTadaalFussnnnluntain s
brittle wnet Wi uanindne ensze sl

' ¥ .

tough muneie miln Tanansaaldnoiiunnew Aedasldwdnu

W hunsinlidanTue

Soft & Weak Hard & Britile Hard & Tough

E
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10% € 2% _ € ¢ 20-100%

Hard & Strong Soft & Tough
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€ € 20-100%

gu 3.3 Stress - strain curves LamWOFANsTNEINATBMeR e TR
FinN"] 1114 [25]
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3.2 Tassadndtgruaaswaiisas (Morphology of Polymer) [26, 28]
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322 guuuy fold-chain lameliae
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g1l 3.4 guuun fringed-micelle [26]
(n) \WendndniFesialue douguu gy

@) WaluanadnBesanalsiusdwnuingnes
322 giluuu folded-chain lamellae

-=‘4’n=l o = <& ] ] ' v b=
stuniiianenefhudnuuuiinne wudidadveazidRinnnsmnudnann

A179TANEIREAN Aatamalugil 3.5

[uu\_Ju

gu 3.5 1luu folded-chain lamellag [27]
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o , | o .
Fntvzasgliuy folded-chain lamellae ANLABNRN AL UIDINORIEVEAY (PE)
= = -4 = ) M =
TIFNHANAMNATATABIRBANLEY  CCl, WLdHAMNNII 100-1000 A wruziivmn
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Tsndsuamatug 3.5 [14]
TunsdintmnuantaanessguunTssnnediuefidqrameeuman ezl
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A o : j 1} o 1 [
lameliae Ailuagiiuadug Inendeuseiufasaeltbuanaunsdou duandlugl 3.6

g1l 3.6 jUuUUNANLY folded-chain famellae [26]
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323 guuwuuaAeglan (spherulites) [16]
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324 guuun extended-chain crystals [28]

y Iy o o .
suiidhednifisneniivanetndaonmnuianthsrammeenun uas

anaflanldluanaunsdounnu@nanrindudnunis folded-chain lamellae nIzaEagL

unuilldnuniz extended-chain crystals gUuLLiliFends shish-kabab fauasslugll 3.8 34

dnldannnnsmnuaniuansasan@aaanialgiusadan

¥« Folded-Chain
Lamelila

g1l 3.8 uluin shish-kabab [28]
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MICROFIBRILLAR STRUCTURES

DEFGRMING SPHERULITES

UNDEFORMED
SPHERULITE
37 :}",:: . FRACTURE
@« ey Zalh T il
2 |
8 INITIAL .
we MODULUS /
a STRAIN
YIELD POINT HARDENING
// YIELD - STRAIN HARDENING
. / STRAIN SOFTENING TRANSITION
/
y/
ELASTIC LIMIT
Strain ; €

=
gu 3.9 msfasussinnaiwansitia [29]

ﬂd =, rql o 1 -8

Nzl 3.9 ewaRne il lasaFuunaieglaiiifousiia drausnaileglas

y 1 d .74 ar 1 ; LY 1

a<llifiamstiannnng azanunmovanduBLAgUdenun RiReflautiBuuy elastic Sel

fimaulfeumladasabrlnemnrasadeglard aannevdoad stress azutlaiilnanseiy
strain aufviadiRTaIAaEnEl uasiiadaduEusiu Gund, initial modulus [16]

ﬂil o =t Q@ as =4 1 |0. ] . q' = 4&‘
nwadearinueswrnndavey  wisindan yield GuinasulAzuulesna

q

& o

aitegler newlaeFulAThhn strain duAelfusafiniufeadniesuiianssdamnn Gun

Lidtanuildn strain softening TuanasilaieaslavundouBuianisau ladinneg
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: MOLECULAR TE
DEFORMED  DEFORMED INTERMEDIATE fOLD CRYSTAL
FILM SPHERULITE RADIAL FiskiL POLA
. t FIBRIL Chans A -
Ty o SRS e Rl — RADIAL FISRIL
“x I afd 5 " f DIRECTION
T J] - LN ¢ ‘
NOMN-CRYSTALLINE MOLECULAR CHAIN

POLYMER AXIS

EQUATORIAL i MOLECULAR CHAIM TILTING

RADIAL FIBRIL

AT

)
]
I

2

WIS

-';

¢

o
A

INTERMEDIATE
RADIAL FIBRIL
DIRECTION

HIIII{!‘ILIII‘HIIII

-
ILE

i

Sa@ ¥

EQUATORIALTRADIAL
FIBRIL DIRECTION
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o e L s . )
wdsamiuaziinstissiantinegsinans (homogenous deformation) Lilagianin
éf a. ] ar ar =l ar v = L= =) n=l d‘ <=
TU lamellae (33:1i9RnTiu wazdnFaswinTwlluirassusis unrnddeuulsefionns fis
, , . o da o 4 g
iThs microfibril structure YnBusnauUTILAAuBNAR Fagtl 3.11 uazdinfinsinazuds
ussanT BemFnild strain hardening Aesfasldusannlunmsiclifantinaen uazas
¥ 4 x o ,
MusenniuGen] sunm dodazilunndfeulaswes fionl structure Shinnsiing

(angle) revunzlannaud awiaddusann witinllszazuilafazaa (fracture) uazunah
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