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Abstract: The optical properties and dimensional stability of polyethersulfone (PES) retardation film have
been studied as function of chain orientation and the temperature applied to PES retardation film. It was
confirmed that the appropriate retardation values of /. and R, for the retardation film application were
able to obtain by the chain orientation and these values could be controlled by the chain relaxation through
the thermal annealing process. It was found that unstable /. and Ry, values were shown by the repeated
cooling and heating applied to the retardation films but this could be stabilized by means of the annealing
process after stretching of PES film. The dimensional shrinkage due to the chain orientation was found
as temperature increase and the intrinsic thermal expansion of PES appeared after shrinking. The
shrinkage of PES films affected by the chain orientation and thermal annealing dramatically but the effect on
the coefficient of thermal expansion was found to be negligible.

Keywords: polyethersulfone film, retardation film, coefficient of thermal expansion, dimensional stability.

H 2P A (flexible) Hl2~Z|o]

=iYe]
=21

M = olgh Azj

[e)

=
gL Wlzlo] 5ol A ow @ Eol, o) Hek

gt A7l g

of w2} olel] Aok Jot AF U {HA 7| AAEA] F AGRPYL o5 kAl e} S e BE W v
A gt digk wilo] AFE L vk g MR ZEAZz] ko] 2 Q) ul

tEelo] L Y2 BE W KR 4§

SIslo] et YA S, Yo Faby, M4=vy el

e Wil ek, Wt

kg yRAlRE Zalzylo|E(PC) 0 Zalo 1 EH = (PET/PEN),”®
ARIER HlR FFRA(C00), " L2 HEPES) T &

— = o

o] Qor] 53] PESE AtlHow $5e vy W 3 Fapgow
Yo DT 9 fRD|e 2AZA ) AHTFse) Bl

TTo whom correspondence should be addressed.
E—mail: hjkang@dku.edu

220

(R, Rp)2 oleligl o] HE2 Al Wkl w8E(n, ny, n) 2 57
(@) el eJsle] Axte: 4 glom fA7|we] A9 R 2 By 3 7t
7} 0~20 nm, 30~70 nm&] W] ZAE|ofo) sh, WA} HEe
A9, AR taEeele] g wet 22k 20~100 nm, 40~300
nmi$] el 2zt ool S0 olejdt A BE 71 A

FARz] gl Sfsjo] ol ol 4 gtk



FARE wgo] ZejoH2dE 5] #

Ro=(n—ny) Xd (1
Rn={(xtn)/2—n} Xd 2)

Fa A 9 fA7e] XGPS ofie] 4] ()T} o] A
% coefficient of thermal expansion(CTE: @)l 2]3}o] Yehlo]
At 53], At 7o 2 e XS dAl fEE AR
I Sl 7S IARE o83t Ao R diAsk] SlsiAE
-9 Fagtk HpARl xlolry. UrkdoR fEle] CTEE 4~5
ppm/CRI WA 3172} 71312 79 PC 70 ppm/C, PET 30 ppmy/C,
COC 62 ppm/T, PEN 20 ppm/CE AutZ o= =t} 53|, PESE
o= 593 1 EAHT CTEZF 60 ppm/CE ol fo7do =z &
45 ABKE ol HAsr7l= A7 FeZolth

a(T) = (AL/D) (1/AT) 3)
o) Ao T &%, L& 27] BE Zojoltt,

= A8 A 7V o8 54 4% 54 A4y 54

B 745 A ofuhs ARz Wjgel] et A sk,

4

PES ¥&5& i—componentsA A #Az=E 200 um FAIE 2=
FEhE S FES ARSERITE BE2 10 mm X 20 mme] AJHO.
2 AFsE & 234 #|2HE online birefringence &7 x]ol] &=k
23 o154 AIR7I(DT U-900MHA) o4 180~200 CT=
1.0—1.1812] a2 Agsisict. st odal A] 716zl 8 (0) 9 =
FHE (Un) S 579319 2] (4) 9] 2]} stress optical coeffi—
cient(C )& T3I3ich

Am(T)=C" o(T) 4)

12l 257F 200 CollA dalv|7} 112 Axls BE2 200
oAl 1AIRE Bt BA] slo] SHE& ¢
E H31E Itk o]} 3| dale HES ARollx o2
ol =7 vy PR oR s
2452 WzlE I 1]

QA FE0 R gk W Ry aks 78] flsle] e=Ixke %
e Fsls 7AFEA] (Retardation Inspection System, RETS—
100) & o183t m, my, me 3783k 2] (1) (2) ol 2Jsto] Al
o & R, RpS WslE ARl 59 2ePddS ERlsy|
Yale] dald FES 5 mmx 10 mm AHOE B 3 o]E TA
instrument®] thermal mechanical analyzer (TMA 2940) & ©|&
sle] o]52] CTES} onset AW 255 ERISIGLE &% sl
w2 CTE W3l 2RIsk] flste] g8o] ehalel AF w22
Hell oJale] CTES 735t

Zu o =

Figure 191 A #1218 online birefringence 74 |0l 2J5}3

o 54 9 gl v I 221
1000
Drawing temp.(°C)
800+ 180
190
600
€ 200
£
g
400}
200+
0 L L L
1.0 1.1 1.2 1.3 1.4
Draw ratio
(a)
16
» 180 Drawing temp.(°C)
121
£
s 10+
@
%]
S st
®
Q2
@ et 190
i
4 -
s 200
0 1 1 1
1.0 1.1 1.2 1.3 1.4
Draw ratio

(b)
Figure 1. Chain orientation behavior of drawn PES films as a
function of draw down ratio; (a) retardation vs. draw down ratio
and (b) tensile stress vs draw ratio.

1 PES B2 2} 2504 9] Aile] o3t EadE sl ou)
7RI -gEks VRERISITE T3ellk] i uiel o] Ailel] SJsle] &
HE0] SIS & = Qi) o] Al oJof PES?] AL o
A1 ko = wiskde] wet FEE nlt il AR 7] whEe]
o} 7ol Hi=ule} o] ¢dal 2% 180~200 T #H<leld 600 nm
o3 retardation #k= 7Hdel Wt A7 el|A] Axlel] St F
k8- BN S (retardation film) A|Z7} 7Fs8ke < 4= Itk Figure
1(b) &= Al Al 7RIS 58 7k YeRISIch Z1fdelx] Bz nikel
2o] Al L5} ZREEE PES 20| 7hiAE S8o] 7hisiol
THE HaP | HoS & 4 Qlk o] Al =27 PESS] Rl
o] (220 T) oA ZHETF TS el S7kH uh
2] AdE o2 vke SEo] ZRIIXIA Hel ArrloR 2B W
3P} 243kS & = dtk Figure 1(2) old] B 19l 22o] 200 ‘Colx]
TE e s z1siEe] o]9] 2do] BolabH HEC] necking

|\
o
™, i
as]

Polymer (Korea), Vol. 34, No. 3, 2010



222 AAd - A

=

Hdw FAaske 4= gl ue) & Aol A AES AFS]
A3t Arl 55 200 CTE 245k A= AesISiT) Figure 290
1ollx] F& Axlel st =dE2] Wglel 329 vIgkE 3
EAJEle] 2] (1) ZHE] 7187] gk (21 PESS] stress optical coefficient
(SOC)& 73t A3, 1 glo] 1.38% 107" em™/dyne& & <= 213
th SOC+ &5ofl IAIgle] IRALE] FAKE 2] e 14l 3ol
olgt wAEC] Wst HEF A sk = vepdch. 5ol B el
o] Al Zof FAGle] - o] TRl 7 AFARI WIS
RS o = Qlek 12y S8o) STl wet =50t Sk
Alof| &Jgt Z8E Ws| Ak nidEAdE Btk o= 9
| 257} PESef| f2lxdo] %ol gkl ) felxdo] &52] &

s

<

)4
J
e

e
3
Lo

FARES] 22 3t o] Aelrt el wet nldE/dS 7t
o 5= 9t} sHARE Yo}zl PESE] SOCE W alt]ojx
= 2482 W3} = retardation®] WslE AP O0Z o=

N
Ir

0.20
Drawing temp.(°C)
= 180
® 190
&
o
X
@
e
S 010f
(]
£
©
m
0.05+
0.00 L L L
0.00 0.05 0.10 0.15 0.20

Tensile stress(MPa)

Figure 2. Relationship between birefringence and applied stress
by stretching of PES films.
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Figure 3. Effect of chain orientation on (;x—n,)/d and (n,—n,)/d

of PES films.
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Figure 7. Effect of orientation on the dimensional stability of PES
films: (a) thermal expansion coefficient; (b) onset temperature;
(¢) thermal shrinking.
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