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Fig. 17 Stretching in the longitudinal (machine) direction with nip rolls.
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Suppliers produce biaxially oriented polyester film in clean rooms with stringent quality control procedures. [Photao, 1CI]
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Rikfe Unstretched PET Films — B3 {e B

Uniax. Str. (const. width)

Two-way Succ. Biax. Str.
END | EDGE

(Heat-set; 110°C+15min)
e | TRy | END | "EBGE

IR 3,

Before

2.5x1.0

Fig. 1. Tridirectional wide-angle x-ray diffraction patterns of unstretched PET films. 3.0%1.0

ke 24 POLYMER TEXTURE a

PE PET

Fig. 8. Tridirectional wide-angle x-ray diffraction patterns of uniaxially stretched PET
films (constant width).

Fig. 9. Tridirectional wide-angle x-ray diffraction patterns of successively biaxially
stretched PET films (MD=4.0%).
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Nylon66 Nylon6
c d
Fig. 10.1. x-Ray diffraction photographs of fibres.
(a) Polythene (c) Nylon 66 Stratton, Godard
(b) “Terylene . (d) Nylon 6. .
C.W. Bunn: ap.10 F;hr@&hsyi{@m,synthetlc F’yolymers ed. R. Hill (1954) 6 ANete S
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Fiouxx 8. Configurstion of molecule. Fiouze 7. Amangement of moleoules in
. crystal. Above, projection normal to 010
plane; below, projéction along o axis.
(Larger dots, carbon; smaller dots, hydro-
gea; opea clrcles, oxygon.)
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Fig. 5. Arrangement of molecules of C;N In erystal (after Mendik): (s) projection along ¢ axis.
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Elongation (%)
——: PEN-26, —--:PET

l. Temperature Dependence of Stress-strain Curves of
504 Insulation Grade PEN-2,6 and PET Films,
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Fig. 3 Stress-strain curves for several polymer films.
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PET, PEN X 45 &

Young's modulus of PET films

Young's modulus of PET crystals: ~ 69GPa (by x-ray diffraction)
PET molecules: 122GPa  (by force constant)
PET fibers:  10-20GPa

g=EK ¢ 0 : stress
€ : strain

E: Young's modulus
e — 29.5GPa  ( 1050% drawn by two

stage, using solvent cast high

)
o ]
S ]
T 15 ¢ o PET ] molecular weight PET)
= .
S - . « PEN 1 (M. Ito, Tokyo Science Univ.)
E” 0 - . b PET films: 45GPa (biaxially drawn, balanced)
3 - o - 9.5GPa (preferentially drawn in
wn - % ] -
2 i 5 .t § three stage)
8 5 oo ® feay ] PEN films  7.5GPa (biaxally drawn, balanced)
_E eoo i 15GPa  (preferentially drawn, in
o -
= i three stage)
e T —T: aramid films ~ 13GPa  (isotropic)

Young's modulus (transverse) (GPa) aramid films  19GPa (19GPa[MD] — 10GPa[TD])

Fig. 3. Young's moduli of PET and PEN films
realized along longitudinal and transverse directions.
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Load
z 0.81 100kg/cm? ot Load
I = . 2
z % il 80kg,/cm2 i|a R . NS e
o —
E % 0.4} 9/cm # Z -0.4f mSGkg/cmz
= A =
g5 o.2f 60kg/cm2 55 -0.6f -
a3 E 5 o8 B60kg/cme
= =0. -
& 1 or 40kg/cm? z 8 1ol g \ 40kg/cm g
MY ’ =
=0.2p e = 4
z 8 — 20kg/cm? 2 12t -
g = -0.4F T | | \20kg/cm« ; é
v E 6kg/cm? L 3
n -0.6F -l.6 F - =
% 6kg/cm« m =0
O =0.8b4 4 4 44 -1.8 ) 2 £ .
40 50 &0 70 B0 90100 110 120 - I -
TEMPERATURE (°C) 40 50 60 70 80 90 100110 120 =
TEMPERATURE (°C) © -0
Fig. L. ]‘Jeforrnatlon of PET films of lza]anced type Fig. 2. Same as Fig. 1 for Tensilised Type. -
under various stress between 40 - 120° C.  The -1.
rate of heating is 10" C /" min [7].
Fig. 3

(73 33
(2)
4
21
O
2k
4 Observed
r Calculated
\
o R 2\
\
.B F
0k (3)
2 b
i L 1 ' 'l s - I
40 30 &0 70 80O 20 100 110
TEMPERATURE (°C)
. Contribution of (1) Thermal Expan-

sion, (2) Flongation due to Load at
each Temperature with BSlight Creep
and {3) Heat Shrinkage to the Defor-
mation of PET Film of T-type. This
corresponds to the Case of the Load
of 60 kg/em? shown in Fig. 2.
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Fig. 1. Structure of conventional reflective LCD.
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Fig. 3. Configuration of reflective LCD using forward-diffusing film.

E)
Incidentlight Incident light =
Light-diffusing film I———— Light-diffusing film
‘OHP Sheet ‘OHP Sheet
Mirror Mirror
(@) (b)
. Eye
Incident light

31— Light-diffusing film
‘OHP Sheet
Mirror

©)

Fig. 5. Variations in display characteristics with scattering film propertics: (a) weakly scattering film, (b) film with appropriate
scattering strength and (c) strongly scattering film.
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Tetoron® (Polvester) Film



bl ES

TNEIILDof IREED DTN

1.0

0.5

|

/\4,-—\
1 2

An-d




IJ4—ILFIEvi 3T+ AT L—(FED)

ATEEAR ‘ ﬁﬁ@lﬁm
e EmAE

(7/=F)

CNTHY—F

SIEHLRE

HEER
K1 FED DOIFEE

K3 #—-+Hr+/F2—7FEDHER

IGH T 245 % NEDOFL N BAFRKERE [H—K v+ /

Fa2a—7FED7ovs ;| —Z‘-‘ﬁ') '(L\%:;)O l;i—FCO’..)ﬁ%
FKTIT>TW3 FED Ic>W\WTCEilAT 3,
fthed CNT-FED DR TIZ=EH 37 1 »F CNT-FED

ORMEREREZYLT, 2006 EEOSS/LAEHL TWL
X2 CRT ®EMEK £

C

FEHEEXM: 55 F54(2005)301



TFT/LCO/\RJL

T T RIL

|
|
|

[ BRSNS | S S |

LANS | — 4

TFT/LCD /ARIJVODHEAL,



Al i
Lif f@
T LS
T
LI
50915 2
B I




HIKFHR=27 4 v &

mﬁ%_jJ

=L () 7R3

AF 47T

WHBI 2

JEL B EEH

A

ME

h

6.0~10.0

(6.3~10.0)

520
600

|

/

600]
900

570
690

MP

/0

8.0~ 86

5.0~9.5)

|

820
480

/

750
550

700 / 550]
780 "1200

SVHS[

=110, 0~14. 4

(8.0~12)

|

520
540
700
730

/
/

750
550

550]
1450

HG

9.7~14.2

470
700

/

820
480

RG

11.2~14.2

470
700

/

820
480

L)
>

"

o~

s

~J

J

T, T JEASMEEH | v SR
* v 62.0 520
580
B
D
RG 75.0 520
580
ACC 5.5~12.0| 700 / 820
450 480
2
I
-
~
=+
DcCC 7.0 820
480
3420 36.0 470
550
=
>
=
T
13480 ¥ 19.0~28.0 490
|
620
QI C 8.8~11.1 710/820
4860 480

27

IR—XTAILLDE

TR0

]

gyl
10l

FR I BT ) 3

)o@ owom w !
Bietwea Wiersne)

@ omom
Distunce (Mierene)

0

W




— A&EEYTSAFVIHER

180
160
140
120
100

BO )
&0

R3
&0

20

o

1
T

=2
e Ly S
A
Wit

115

5 B
y
7

e i

=i

WA A

<
%
U
A

o AR | LN |

LN [N
W=
e M 1
]| 4] —=

i —ASDOISAFyIERBRISAF eI EHEA—AT. AATROHLSEME TROSNTVET,
EnERE - TERE - BY + EA —AShDERE - EHHRE - AD

BARTSAFvI TEERBweb






h
e

it

& JaI)LL o —F

E: film film sheet
H: &% prY|FN —b

|

0.1y 1 10u 100u 1lmm




TEMH

FE

£(2006)

140

120

100

80

MTon/Y

60

40

20

0 &3

1:38488, 2:8R, 3: AN, 44K, 5:485R, 6: &, 7: #iiE




2. HEHELTDTSRAFYIIT1IL L

- BREHIE: 1) B ME{EtEEE
2) 8 BB
Fry BIEENEESHD
15000 T T | T T T T T T T T T \/\-_/l\
S BB+ B 2B :
- mE R
10000~ sy 5L > (LD + H)
5000F
O 1

1 I 1
2000
&

1 |
1950

FrY
3000f

2000

1000

- T4V LIEART]
- 1)L LMET]

TETSRAFVIEREEEHR

T T T T T T T T T T T T \\ T
[\
[\
!

R1) TF L > (LD+HD)
Ry FoELY (PP)
RUEIED « =)L (PVC)

PC




TIRAFII&E




ENTSRAFVIEEEWHR

16,000 — FOtaE
14,000

12,000 T A

s = | ABS
10,000 — PET

— MUAFL
8,000
FEH N T ‘ L FUBEEZIL

6,000 _ ._. I_

4,000

RUF0OEL

200 T = 1 M IFL

-] ‘80 ‘BS =0 =6 ‘00 04

BARITSZAFvo ITEERBweb



18 R 2 Sh A& 7 EE 22(2006)

9

8 .
10 1: I4IJLL 36%
7 2: N 13%
3. BEFRESm 12%
6 4: IN(T . BEF10%
1 5 RaBB 6%
9 6. BH 5%
7. BREER 5%
8: ¥—hk 3%
4 9: i 2%
10: SR & 1%

BREEN 7%




o T S e i S
LA 8 B & & J [

v ———

| sesssans + |

SE 150 200 250 300
A7l a2 mm 65 90 115 150 200 250 300
A7V 1EBHE LD 25~32 5~3 25~32 5~ 25~36 25~36 25~
27) 1 REEEY rpm 250 250 200 200 150 150 120
EHh8H 8 KW 22~31 30~110 95~185 110~300 | 185~500 300~800 | 500~ 1200




KEY

1. Unwinding station

1 Longitudmal

stretching unit

3, Preheating zone
4 Transverse

stretching zone
5. Anneling and

heat setting zone
6. Cooling device

1, Reeling station
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Fig. 19 Orientation and heat setting process: A longitudinal strctching zonce;

B, lateral stretching zone; C, buffer zone: D, heat set zone; E, heat relaxing zone; F,
R R SO T e ey

cooling zone.
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