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=92
BT, R CFrCrecr,
5| ; PTFE
8 | < y
8 :‘_____F___fj F OR;s
= PTFE
3 Ry
| .
o -CF,-CF,-
2 Y
<
_/_/\
3000 2500 2000 1500 1000 500
Wavenumber (cm™)
=93
F F E _ .
3 | Fis
5
' £ c1
w 5
OR¢§ ots |
£
PFA — ]
Rf: CFZ'CFZ'CF?- 1000 800 600 400 200
Binding Energy (eV)
F1s C1s
3 3 3
= =5 o
) 2 %‘
L] ]
s S S
E E £
695 690 685 680 538 536 534 532 530 528 526 295 290 285
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)
F1s O1s C1s
Atomic
80.5 + 0.25 0.7 + 014 18.7 + 0.23

Concentration (%)

F:4X +3Y + 7Y = 80.5
0:Y=0.7
X=18.38, Y=0.7 = X/¥=26.3/1
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Er4
¢ DSC ¢ TGA 4 Dynamic viscosity
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k1
N
N

MD Stretching

Each Temperature
Each Stretching ratio
Stretching speed:

0.6 rpm

Heat treatment: 10 min

& 3 ! | ‘ 2 1
: [ Emperature Increase

Ratio Increase

k1
N2
©

Polymer Fibril alignment by MD stretching
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PTFE (Heat of fusion) : 82 J/g

XRD Heat of fusion DscC

PFA 44.6 235 28.6

150(%) 46.8 249 304

200(%) 51.8 25.1 30.6

250(%) 59.1 26.1 31.9

300(%) 66.3 27.3 33.3

50 100
— PFA-300%
— PFA-250% —_ —
. ’\ e & a0t {80 2
o — PFA o >
& & 30} £
£ A 2 2
= £ 20F =
[+1] — s
t AJL 8 o)
- A 2 10 e
A [&] (6]
. 0
10 20 30
2 Theta (degree)
EHII
« 50°C « 100°C « 150 °C « 200°C
__,/[L— A _Jk
_); [

Intensity (a.u.)

Exo Up

Intensity (a.u.)

Intensity (a.u.)

L L
20 0

20

L L
20 kN

Intensity (a.u.)

10 40 10 30 40 0 L 10 20 zln 40
2 Theta (degree) 2 Theta (degree) 2 Theta (degree) 2 Theta (degree)
« 50°C « 100 °C « 150 °C « 200°C
° *\_J/— o
7 | o | e e
_—_N\fr_ -_-—-\/—
200 2;0 3;’0 350 200 2;0 JéG 350 200 250 34.100 350 200 25‘0 360 350
Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)
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PFA 100 °C,300%

| Stretching ratio increase
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EH14

Property Chart of Hanhwa Solution Backsheets (PET type)

IEC Standard (Old i
PrDPErty Spec HBS-P295-01R HBS l'l 0e HBS-P220-01A HBS-P165-02A
General) a High General) {High Insulation|
insulation S
Total thickness (um) - - 291 561 216 361
PE Film(pm) = 5 100 17 50 50
PET Film{pm) - - 125 250 100 250
PET Film(um, W) - - 50 125 50 50
MD > 60 110 97 120 112
Tensile Strength (N/mx) =
b ™ ol 131 126 133 158
] DG > 60 T i ia3 i90
Elongation at Break (%) oy el o ¢
™ > 30 114 79 121 114
Peel Strength (N/10mm) Layer > 40 8.6 121 6.1 6.1
to EVA en > 40 132 179.7 161 145
M.V.TR (g/m"day) 38°C, 90% i3 1.88 114 228 151
MD (150°C, 30min) | <0 061 0.70 068 005
Heat Shrinkage (%) —
TD (150°C, 30min) < 0.5 003 0.10 0.05 0.05
Breakdown Voltage (kv) - > 10 20 32 18 28
Air >1,000 >1,500 >1,000 >1,000
Partial Discharge Voltage(vDC) > 700
oil >1,000 »1,500 >1,000 >1,000

‘ Compare with PFA samples (Possibility for backsheets)

EHIS
Heat Shrinkae (%) (under MD 1%, TD 0.5%) \, sprinkage of To for anl sample
Sample (MD) 50°C 100°C 150°C 200°C 250°C
150(%) 10% 10% 15% 10% 0%
200(%) 20% 20% 20% 0% 0%
250(%) 30% 30% 15% 0% 0%
Decreasing
300(%) 40% 20% 20% 0% 0%
Experiment condition: 150 °C, 30 min 1cm*1cm sample
EHI6
4 DSC
PFA T, 236 °C
o
=)
[=]
o
amorphous polymer largely crystalline palymer
100 1;0 2(;0 Zﬁlﬂ 360 350 220 ZC;H 2;-0 250 Fixed StrUCture was rEIaXEd by heat

Temperature (°C)
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