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. dE B9, Al Holx F(11)S Zolv=(polyimide: PI), Zlod#dl YZeo]E(polyethylene
naphthalate: PEN), Z@odd dH#Zgdo]E(polyethylene terephthalate: PET), Zg o}l olE
(polyarylate), Z&7}RYlo]E (polycarbonate: PC), Z@]olE]Zo|n]=(polyetherimide: PEI) T Z T oEH|=
% Z(polyethersulfone: PES)S 32&38F 4= g},

AL W] S(12)2 Frles T3 5 Aok Al wiglo] $(12)2 Hlolx 7 (10)9] AHSS T
1ajge] F(12)9 Awe Heo]x 7](10)9] S Fod 5= 9ot

AL eo] F(12)e F1ES TS 443D £ Ak dg Bol, Al weld F12)e delF wsE, A
9% AsE wt gl AT 52 23T 5 Ak

o
=
By

A

(

A2 Wolx~ F(13) 2 A2 vlgle] F(14)2 A1 Wolx= (1) A1 wigle] F(12) Afelol wixg 4 A}, A
2 Hlolx F(13)2 Al Hlolx F(1DY U3 B&AS Fghsr 5= k. A2 wigo] H(14)S A1 vjge] =

Hl
(12)3% 5943 =45 £33 = U,

AT Aol F(11), A2 Hlolx F(13), Al #iglo] F(12), B A2 wig]o] 5(14)2 wdste] wixd 5 Slvt.
A1 wEe] S(12)3 A2 wigo] F(14)2 72 A2 Hﬂo]’\ F(13)7 A1 "oz~ F(11) el wixE = At}
Al wEol S(12)3 A2 wigo] F(14) 24z Al ol F(1D)¥ A2 wlo]x F(13)S T3 FH¥= oF

SEol} AaE A9 4 Ak,

bl A5 (20)2 Wlol 719 (10) Aol wiRlE T, ek Az (20)2 B4 AAdFE 9 uEr Edx s
(TS 33t HAFE 4748 F7E 2/3E f715S I3 5 Ju. 2552 A1 A A3 dd=
5(21, 22, 23)& %33 4 AU

ok EA AE (IRE Wed] -, Aol AF(CE), 99 AF(E), 2 %9
EAXAE(R)E Ao] AF(CD)S el wed AR(sLelxe] da) o5 A
dAHE 4714 A5 28 AR o S}

1

oA, Aol d=(CE)<

AAS D WAl HASL)F Aol AS(CE) Abolol wixld 4= St of
o A= i, % tﬂ—tﬂw] 01 /\]}\]o—_ﬂ
3)

1
Wb SE(SL) Ao i ®E Ao ® wAE QT thuk, o= oA A ]
o wpE vl EUWXAE(TR)E= Alo] A=(CE) Aol X%+ 9= A (SL)S 3
o] Arjel 2 S EA] g

=2 0

2 AAF(22) Aol A=(CE)H 4= A=(1E) R =9 A=(0F) Afolell wixd 4= k. 4= A=(IE)%
2 A=5(0E) 2 XﬂZ HAS(22) Al WiAdEH. A= A = 1 g5 3 A2 44
s(22)& 1&%0}04 l 41E4(SL)°ﬂ 22y AEEn. gnk, ol oAHem AR Aola 4y HAS(IE)

A3 AAF(23)S A2 AAF(22) Aol mixE}. A3 d4

S(23)& o
3 HAF(23)2 Wt ERARE(TR) S %A 225(30) 714 oz dAAin,
FA 2AF(B0)E fr7IEFEAHOD) B H5e] dASES I HATELS A4 AT 2 A HA
(TE)& =gt 5= 3.
A4 AAFBDL A3 AAF(23) ol wiAEh. A4 dAF@EDel= Ho] Aisol Aofd 4 sivk. A
e Azbls 7R A0 7 Aled 5 Sl

T A OD) = Al AF(E1), A2 A=F(E2), 335 (EL), B A3k AF(0L)S E3srt. A1 A=(ED) 2
HhEh 223 (20) Aol WA AL AFEDE A3 AAF(23)2 $ESe] v B 2E (6] W74 0w
A&E 5 Ak AL AFEDS B2 AFE 5 Ak 859 AL 435 2e] dolw anse s

A2 A=F(E2)S A1 AFH(ED Aol v AT, A2 AF(E2)2 552 A1 A3E5 2 A4 A5 @BD FH3+=
Ao GAE M £ Ao F7IRFAEAOD) 7 BER AE u H5e] f7)33aAE(ED)Y A2 AF(E
% ek, olo] wel A2 AI(E2)S FAE] 98] B dEY FAH Agd &

SIct. AR R, Az AFEDE ATHE Azl dIHES Hrn ATE 4=
Qe
WHSE S AL AFEDH} A2 AFE) Abolo] WMART. BFFEDE BFEE AFH] ATRE 4ol
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ixE 4 ook F7EdAAH0D) = Al AS(ED) R A2 AS(E2) Alelo] defatel] whet 33 (EL)S 24493}
AA S AT Ao

il

Ask AolF(0L)2 A1 A=(EDH A2 A=(E2) Atolel] wixld. dsl Alo]S(0L) FS(EL)l 136t
A, 2 AA oA, ek Aol (0L)2 23S (EL) I A2 A=(E2) Alell HH Ad Aoz =AHJY. o
g, ol dAAem mAgE Zlolar, Hsl AlojF(0L) WFS(EL) I A1 A=(E1) Alolel]l wjAd &= SlaL,

WHFEDS Aolol 3 A3 PFORDE Wk 435 Beo FER AFY £E U,

Ask AF(OL) e Awe) sEY 4 glo] dlolx 71w(10) Avel FASHE Aol B AL F Atk A
3 AFOL)E A4 AAFBDO] FAR ATFEE olole] Jojolw wjx g,

BA BAE)E F718FR400) ol WA, B4 BADE F719 Q/Es {79 238 5 Aok
B oANdel A, B4 FATEE AL $71532), $71933), @ A2 $ARHGHE THE 5 A

Al F2(32)3 A2 F719H(34) 2z Atk dE S, Al F719(32) 7 A2 Frl
(34) Z+z+e LdFnjg Ak3tE, AEE AEE, AgE AditE, AdgE AHEEE, A2 93E, EElE
AbetE, A23E 4stE, 2 old AEtE F HoR ofx pUE 2T 4 vk, Al F719H(32) 7 A2 -7
$(34) & M2 FddAY Hold EdS £3he 4= ),

F719H(33) 2 A1 F71HE2)3 A2 F7]19H(34) Abeldl wixE 4= <t} wT7]”L(33)° F71Es 238 F
Sitk. ol & Eo], F719H(33)2 dlZEHA|(epoxy), EFolu|=(Pl), Eolddl HHZEd o] E(PET), Z7tRd]
o]E(PC), ZTd€dl(polyethylene: PE), @ Zgo}aHd o]|E(polyacrylate) % qui‘i olv = xg
F ST}

A1 F719(32) 3 A2 F719H(34) FA] HE(100)2] Aol wix == dA] A4S M

vH(32) R A2 F719H(34) A7 7719H(33) % REA R FHE 4 k. ol wheh, Al F)H(32) 2 A2
F719h(34)2 45 YoM = 7719 (33)& Alololl a1 A3 WEDRI) oA A= o]F=d 5= 3]

Qo A= A3 WEODRI)ANA A HAET = A,

=
ul
i
e
e
o2

B, A AN HONE o EFE sl BROPE T JAO £ 2 329 A Ael2
W A4 4 otk BEOP)E B4 G0 e & .

BH-(DMP)= A1 (ML) 2 A2 BDM2)& =TS & vk, A1 MDD S A3 dAF(23) % 4 =425 £
FE 5 Aok AL BOIDS A3 AAFE)T Aol D F AL, A3 AAFE)T FY Tl w1
& 9.

A2 H(DM2)2 A1 FH(DMD) ol A5k, A2 FDM2)2 A4 AASBD I sd3 B4 23 5 k. Al
2 HM2)2 A4 AAFEDIH Aol @42 = 3oL, A4 dASGDI s Sl wix = Ut :
ol dir[Fom EAG Zola, HHROWP)E 9UT TEE M TR doH ok e Ao ® A HA

Ferg
BEOIP)E 7103 FAsks SgelA ogel f71Bd0] HAE 99e T 5 Atk F71UE)E
Agel H71BAE PAA YA AL T2 Aol ExEstel FAE & Al o)W, BROWP)E A%
o f718de]l WAHE Qdde AAE Mg, Age] fr18de] YROW) IFoz dAL A
A gt

boE 5 W % 6% Fxdtel BE FOM P AW FERO AH 99E 445 QEw. ¥ 6o §ol
B AW A9 AL TG 2 Al RGOS AEtel BAsY. BE E0NE A3 PROR)S ot

EA HE(10002 FEDG. LE FOMe] A 0N Ul APl we, BE EOIE wols /%
(10)e B8 B4 990N THE FE AVE BRI,

TAHCR, EE FOMDS Helx 7#(10)S #edtt. 25 FMDO HHE(10-EGH)S H59 TE59 & &
=l os Aold = vk, Al wlelx F(11), Al wjelo} S(12), A2 #olx F(13), % A2 vz F(14)
o= Al e

122 29 & W(11-E), Al #lgle] =9 & wW(12-F), A2 Wo]2 =9 & w(13-E), 2 A2 Hjg
o] F9] & wH(14-E)o] Z+7F Aojd 4 v},

TS, BE ZMD2 XA 990 A 59 Hojk dFE #AFIL). dF B9, BEE T(MDS Al
AAZ(21), AsF AAZ(0L), A1 F712(32), € A2 F7H(34)S #EF 4= Q. old wel, Al A

i
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(2D, st AF(OL), A1 F712H(32), R A2 F71H@BHol= Al AdAF9 & ©H21-E), At AojTe] &
SH(OL-E), Al F719e] & @(32-E), 2 A2 7798 & FH(34-E)o] z+z} gojd &+

B Aol A, Al Holx Fo &

2 Higol 9 ¥ H(14-F), Al @AF9 & H(21-E), A AoIFe & H(OL-E), Al F714e] & H(32-
E), © A2 F7]ute] & vh(34-E)& A3 WEF(DR3)S wet 4dE 4 gtk ol we, 2E S0 A3 W
(DR3)& W EolE 7 d% A4S 71d 5= du. 3, ol dAdoz EAF Aolu, BE (DS A
it 7t SEY ¥ ©E T Aok d¥E AME AEHA &S FE glon, on s AxdE g EHXA

).

Ak FBR)S Al 2 F(BRD) 2 A2 2 E(BR2)S E&E. Fwdel A, Al ¢ SRS BE
& Z8MaL, A2 2k F(BR2)S A1 2bd F(BRDS =4t 2E E0H), Al A4 FBRD, 2 A2
Ak F(BR2)2 A= o]Ad 4 gtk & el vhE AAdolA A F(BR)S A2 A F(BR2)I o] A 1
A2 2t FBR2)S FeME 559 At FE5S o 23 5 Sl

TH(11-E), A1 wjgle] 29 & (12-E), A2 Wlo]2 =9 & w(13-E), A
A

ojat, Al Ak F(BR1) % A2 2k F(BR2)9] Wl 42 A ow Fdatnw, Al At FBRD ¥
de AR drsta, A2 Ad F(BR2)9] FAL Al A F(BRDI dEE o] wEn

A1 2t F(BRS Hlolx 71(10) 8] Aoz HE A3 WH(DR3) o2 FHad 5 vk, ofd wheh, A1 Ak
+(BR1)& Hlo]2 7]3(10)9] WS #Esht wiHe gt et

AT A FBRDS Hlolx~ 7]3(10) 9] Aol dR7F AA s F42E 5 vk, dE £, Al 2 F(BR1)
= A1 Ao (12) B A2 o] F(13)9] Aol UdF-E At FAE ¢ vk B o] AAjdolA,
A1 2 F(BRD2 A1 wfjgeo] F(12) B A2 Wlolx F(13)& A3 W3FHDR3) 0.2 #Edt= AS dArdew
EAsE g o, old AgE = A2 ofyar, A2 Hlolx F(13)L AHTE AAHIL BEH

ek F(BRDC o8] A1 Holx~ S(11) 2 A2 wjglo] S(14)2 AAHA &&= vk, webA, Al
S(1D) shielA FaE = Ay 22 A2 vigo] S(14)el os Al At F(BR1) WF= HFs4A] S8t
et

woage] o Aaldel W AL Ae FERDE Helx 7w(10)e] A 3
Fath AL e FERDS FEH(13R0O) L Aol= shte] #ERES EFT F Ak, ¥ Ao
® FERDE AL HjEo] Fe) BER(12-0P)E £3Y & Ak,

BHO3ROE A2 Welz F) oA FEFAFROE A2 vlolx F(19)9) A¥omre Fed
T BERSROE FUCEP), AL FUOD, % A2 S EFAT. @, Fold 49 9l
AT A2 SRS TRl BAsgod, AL AW A =EIOE

Do
K
ue)
=
&
rlo
(2

ooz

BHU(PP)2 A2 o]z F(13)9] dAWomyE Hjd Foz 3 W 4 drh. FHPP)S A2 Hlo]x ZF
(13)9] wiH o w e A3 WaFDR3) = oA & v}, & & % FH(PP)2 A2 vizle] F(14)
o] Aol i 4 vk, Al SHWD I A2 SHOW2) ZH2h2 FH(PP)oll A€, A1 SAWD I A2 =
AW2) 222 B (PP) o2 FE AARE 4 dvk. fHE5-(13-R0) 14 A1 SAWD I A2 SHEW2) ZHo]
FUPP) I o] Fi= 2= 90%= ol %Y 4 .

A1 wjElel F(12)9] #HEH(12-0P) ¥ HEF-(13-RO) = JYA & ffé*é?é} T ;dv}. THAACR, A1 v
5(12)2 A2 Wojx Fo #FH (13 OP)B‘r 31T 4 Aok Al wiEle] F(12)& T(13 RO HHow &
Z¥o] FEH(13-R0O)9 Hol= dFE AWert. A1 WEF(DR)SZ xﬂl HlEle] Z(12)9 #HEF(12-0P) 9] U
H|(R2)+ #11 H3F(DR 2 T (13 RC)S] YH](R1) Bo} #S 4= ).

N’ ol
H ruh:

A2 ol F(13)9 Ay} Hast x|oA A1 BFODR)SZ F54H FEH(13-RC)2] Hu|&= A2 Hﬂ ol F
(13)9] stz Fagg Ao Al WeFORDOZ FHH FEF(13-RO)Q YH] By & 5 vk, dE5(13-
ROE 9% o g5 7F2 4= k. oyt oo Aldte = AL obujar, FER(13-ROE 4% of = E}% =
o 4 7HE 5 At

A1 F719H32) 2 A2 F719H(34) 47 Al 2 A2 Aw FE(BRL, BR2)o] wixE Jg7tA] A= 5 ).
A1 F719H(32) 2 A2 F719H(34)2 Al 2 A2 2 FEBRL, BR2)o AH 49 F A1 E A2 A FE
(BR1, BR2)S] WS we} wixE 4= o), ol whegh, Al 2 A2 A FEBRD Y WHEE Al F7]19(32) 2
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A2 F71E Bl ofs A 5 g

el o AAjde] wh=w, Hak AT (L) Al 2 A2 2t FE5(BR1, BR2)ol A E Gl &
s 7Y A FBR)F W TS Ak Ak AojF(0L) T Akt F(BR)Ol A skl ddE &
AT F712H(32) B A2 F71eHE4) el o8 A

E 4% % 59
A aAFE0e 247t vHd B dE
(100) #]H-9] Folf dthe =

o P
o F9dE T vk

mi

H
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it
ok
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e
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X
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©
e
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I 2l
58 BE EDE B3 w=Edc. 34 94

Al 2AF5(30)

o
off
2
=
9,
[
N,
e
=
N
=
=
b
2
ofl
©
N
s
=5

ool o AAjde wzd, 25 (MDA IFske] Al 2 A2 Abd FE(BR1, BR2)S Ao omA, BE
FOHEFE FY¥= oy s JF A28 AdAd 5 Ao, FAd ez, Al Ad FERDS 28 £
M-S &3l fFidsl= ey F28 1AHHes Adsta, A2 ad SRS 2a¥ ez Apdshs Jds
dop. AR R, Al Ad F(BRDS det AloF(0L) & 25 S A1 AFek F(BR1) Abolell wjx]€ 5
w3 Al A F(BR1) 2S5l wjA" FES A, o weh, 2E EMH)ES Fd oF Abau ol
FHEEE Al 2 FBRD) 5oz APEA GA Hol Al At F(BRD) Sl SAsh= o Ak
(20)olut ®A] 2A45(30)9] £4S HgHes WAS 5 ok, A2 Ad F(BR2)S A1 Ad FBRDI} &

& F2E B, FAR 15E $3E 5 Uk

T, ool A AAde] wad, Al F7]u32) 2 A2 #7864 BE ST Al ek S(BRL) A
o], A1 % A2 2+ ZE(BRL, BR2) Alo], A1 2 A2 A TE(BR1, BR2) WF, 2 A2 2wk E(BR2) 9=
A AWk A1 R A2 Zd FEBRL, BR2)C Fste] WdEHE F715E, dE 59, A AAqS(0L) <
A1 F719H(32) 7 A2 F719HE4)0] ofs) AWML, oldl uwhE}, ol Aol §9) A AmF d4E S
AT}

%78 P owye] O AAee] v EA AdelA] BE EQH), AL A FGRD, 2 A2 A% FER)I 1
FAe A9 Puwo

T 5 WA = 7S Fxskd, F:A HE100)elA, Al A F(BRDA A2 2t F(BR2) Abole] G2 Al
A(ARD oz Aojsar, A2 A F(BR2) ¢f&e] G2 A2 JH(AR2) =2 AolHa, 25 SO0} Al A
S (BR1) Abole] gL A3 FAAR) ez Aod o= Slvk. Al FHUARD, A2 FH(AR2), F A3 F(AR3)

@o) AAGA, A1 FAURD el A1 WA A4 AAFE@1, 22, 23, 31) D BA PATE)) f%
(33) F A% Sk MARNA Fe & Ak % 4 % 54, AL FAURD el AL A A4 AAF S,
) R BA AL F715H33)0] BF WASA g AL ANHoR mAGA,

A2 G9(AR2) ol Al WA A4 AAFTE(21, 22, 23, 31) F FA FA(TE)S F712H(33) wixE &
sie,

webd, AL GGURDONA Az 7715309 gt AL el F(1D9 s Abold] AL A (TDE A2
GARDANA A2 F71H34) ] gt AL el F(11)e] S Apele] A2 A (T2) Bt AL & Ak v
wal, gl AreelA, $X FAE) GAR EA A0, AL FHARDS EA HE(100)9)
FAE A2 FHAR) S EA HLE(1000¢] A mek F,

EI, A3 F(AR3) Wl A1 WA A4 dAFE(21, 22, 23, 31) @ BA EATE)S #719H33) F Hol=
shh A=A S = k. wEkA], A3 GG (AR3) A A2 F7]ER(34) 9] ATt Al wlo)s F(11)9] st
Atole]l A3 AT(T3)& A2 FG(AR2)ANA A2 F-712H(34) 2] dst A1 wlolx F(11)9] & Akole] A2 77
(T2) B} 25 = k. A3 AR oA FA L (10009 & F2E Al 9AUARD 9] T FxeF @A o
2 5d vk & 4 9 5oA, A3 G (AR3) ol A1 WA A4 AAFTE(21, 22, 23, 31) 2 BA FA
(TE)o] F719H(33)0] BF #iA¥A] &5 21& dAH o= ZAEIT.

e ¥4 4L AWSY] A% B wye] AAee] v A U ARl FY BFL A THEo]
] = =

T 82 golgk M-S flal = 40 mAE dH &Y
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F(UP) FA FA(TE) s} o] gloemz, FF AF(P)< Aol wet e+ FA(TE) 9] 23+
2 719349 AF7F g AAHAY Ago] B T AV AF 4 Sl

wd, Al 2 FERDI A2 A F(BR2) Aol Al P (ARDNA Al 3 (100)2] FA7F A2 2k
(BR2) ¢ Ze] A2 P (AR2)NA EA HE(100)e] FAS} FdstAY, ddHo= FAG A5, 453 I
P)& A2 G AR2)NA A2 F71H (3 HFT Rk ofyel, Al FFARD A E A2 T71‘ﬂ(34)ﬂr ey
Aoltt. olefgk A5, *J% HAE(P)S AAZ ] Wt A1l GG ARD A A2 F719H(34) 8] LRI} A7 = o
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