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Black gray Polyurethane
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A1 Black

SC Quench
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0 5 10 15 20 0 5 10 15 20

Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 10.4 10.4 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 271.6 84.2 Tensile fracture stress (MPa) 9.7 9.1
Toughness (MJ/m?3) 1.4 19.6 Elongation at break (%) 118.5 318.5
Ten5|le.fracture 1.5 17.5 Ultimate tensile strength (MPa)] 10.4 10.4
elongation (mm)
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A1 gray

SC Quench
40 40
A30 - A30 -
f'.EES/ZO - j.2;20 "
a10 ! ‘ . a10
0 ' 0 '
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 14.9 13.5 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 368.9 314.5 Tensile fracture stress (MPa) 13.5 19.6
Toughness (MJ/m?3) 12.7 152.2 Elongation at break (%) 197.8 1168.0
U2 UEETITE 7.8 85.4 Ultimate tensile strength (MPa)| 15.0 19.6

elongation (mm)
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10 15 20 0 5 10 15 20

0 5
Strain Strain

SC Quench SC Quench

Yield Stress (MPa) 15.1 10.3 Thickness of dumbbell (mm) 0.1 0.1

Young's modulus (MPa) 350.0 108.1 Tensile fracture stress (MPa) 14.3 18.3
Toughness (MJ/m?3) 6.0 148.8 Elongation at break (%) 144.4 | 1321.0

Ten5|le.fracture 3.6 97.7 |Ultimate tensile strength (MPa)| 15.1 18.3

elongation (mm)
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Fracture Stress[MPa]

Toughness[MJ/m3]

N
o

w
al

w
o

N
(8]

Ny
o

-
(8]

=
o

o

o

600

500

400

300

200

100

inil

SC Quench

Black Grey White Black Grey White

fracture stress

SC Quench

o _ .11

Black Grey White Black Grey White

Toughness




A2 Black

SC Quench
40 40
A3O ASO
$20 9)20
0 ' ' 0 '
0 5 10 15 20 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 19.1 11.7 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 309.3 193.6 Tensile fracture stress (MPa) 18.0 32.2
Toughness (MJ/m?) 11.8 313.1 Elongation at break (%) 178.2 | 1794.0
Tensile fracture 6.3 | 1355 [|Ultimate tensile strength (MPa)| 19.1 | 32.2

elongation (mm)
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A2 gray

SC Quench
40 40
A3O ASO -
$20 - $20
7 10 W 0 10
0 ' ' 0
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 17.6 13.0 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 388.8 231.4 Tensile fracture stress (MPa) 15.9 20.9
Toughness (MJ/m?) 20.8 172.4 Elongation at break (%) 2315 | 1281.7
Tensile fracture 105 | 945 |Ultimate tensile strength (MPa)| 17.4 | 20.9

elongation (mm)
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A2 White

SC Quench
40 40
A3O ASO
$20 9)20
7 10 0 10
0 ' ' 0
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 19.2 13.3 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 292.5 218.8 Tensile fracture stress (MPa) 24.2 34.2
Toughness (MJ/m?3) 175.1 280.5 Elongation at break (%) 983.9 | 1703.9
Tensile fracture 70.7 128.3 [|Ultimate tensile strength (MPa)| 24.8 34.2

elongation (mm)
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Tensile fracture elongation[mm]
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SC Quench
40 40
A3O ,\30
$20 9)20
7 10 0 10
0 ' ' 0 '
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 19.7 11.5 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 302.5 240.8 Tensile fracture stress (MPa) 22.2 12.6
Toughness (MJ/m?) 134.7 71.5 Elongation at break (%) 771.1 774.1
USRS 53.7 53.9 Ultimate tensile strength (MPa)| 22.7 12.6

elongation (mm)
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SC Quench

40

N
o

30 r

j

Strees(MPa)
N
o
Stress (MPa)
N w
o o

[EEN
o

=

o

o
o

10 15 20 0 5 10 15 20

0 5
Strain Strain

SC Quench SC Quench

Yield Stress (MPa) 13.8 12.6 Thickness of dumbbell (mm) 0.1 0.1

Young's modulus (MPa) 351.5 265.0 Tensile fracture stress (MPa) 12.8 21.5
Toughness (MJ/m?3) 8.7 177.6 Elongation at break (%) 171.2 1316.0

Ten5|le.fracture 5.7 97.3 Ultimate tensile strength (MPa)| 12.8 21.5

elongation (mm)
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0 ' 0 '
0 5 10 15 20 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 17.5 11.0 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 326.6 210.5 Tensile fracture stress (MPa) 16.4 22.0
Toughness (MJ/m?) 13.0 191.2 Elongation at break (%) 187.2 | 1417.3
Ten5|le.fracture 7.0 105.4 |Ultimate tensile strength (MPa)] 17.5 22.0
elongation (mm)
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B2 Black

SC Quench
40 40
,\30 ,\30
$20 $20 -
510 a10 %
0 ' ' 0 ' '
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 20.5 13.0 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 576.2 366.4 Tensile fracture stress (MPa) 18.3 13.9
Toughness (MJ/m?3) 4.2 89.6 Elongation at break (%) 127.3 859.0
Ten5|le.fracture 2.2 60.7 Ultimate tensile strength (MPa)| 20.5 13.9
elongation (mm)
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B2 gray

SC Quench
40 40
,\30 ,\30
$20 - $20 -
0 ' ' 0 '
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 15.2 14.8 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) | 481.8 457.8 Tensile fracture stress (MPa) 13.3 16.6
Toughness (MJ/m?3) 7.2 111.5 Elongation at break (%) 155.2 924.7
Ten5|le.fracture 4.4 66.0 Ultimate tensile strength (MPa)| 15.2 16.6
elongation (mm)
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B2 White

SC Quench
40 40
A30 A30
$20 i $20
7 10 q/‘ E7‘)10
0 ' ' 0 '
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 20.7 19.6 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 605.2 568.3 Tensile fracture stress (MPa) 19.0 15.9
Toughness (MJ/m?3) 11.4 27.3 Elongation at break (%) 168.6 284.2
U UEETITE 55 14.74 |Ultimate tensile strength (MPa)| 20.6 18.2

elongation (mm)

29




B2MFEDH

30

Quench

N
o

N
o

Yield Stress[MPa]
S &

(2

o

il

Black Grey White Black Grey White
80
SC Quench
—70
E
=60
2
3,50
c
°
g 40
2
©30
°
é 20
F 10
0 L mum
Black Grey Whlte Black Grey Wh ite

Tensile fracture elongation

Elongationat break[%6]

800
700 Quench
600
ey
=500
p=}
8
£ 400
_U)
j=2]
% 300
>
200
100
0
Black Grey White Black Grey White
Young's modulus
1200
SC Quench
1000
800
600
400
200 -
. m N '
Black Grey White Black Grey White

Elongation at break

Toughness[MJ/m?]

25

= = N
o a1 S

Fracture Stress[MPa]

o

600

500

400

300

200

100

Quench
Black Grey White Black Grey White

fracture stress

SC Quench

1o

Black Grey White Black Grey White

Toughness




Yield Stress

Young's modulus

Toughness

Tensile fracture

Thickness of

Tensile fracture

Elongation at

Ultimate tensile

(MPa) (MPa) (MJ/m3) elongation (mm) dumbbell (mm) stress (MPa) break (%) strength (MPa)
sc| 104 | 2716 0.3 1.5 0.1 9.7 1185 | 10.4
B 104 | 842 3.7 17.5 0.1 9.1 3185 | 104
| L] 149 | 3689 3.1 7.8 0.1 135 | 197.8 15
o| 135 | 3145 | 151 85.4 0.1 19.6 1168 | 19.6
sc| 15.1 350 3.4 3.6 0.1 143 | 1444 | 151
Mol 103 | 1081 | 1488 97.7 0.1 18.3 1321 18.3
[l 191 | 3093 | 57 6.3 0.1 18 1782 | 19.1
o| 117 | 1936 | 179 | 1355 0.1 32.2 1794 | 32.2
sc| 176 | 3888 | 3.5 10.5 0.1 159 | 2315 | 17.4
1" 1ol 13 | 2314 | 165 94.5 0.1 20.9 1282 | 20.9
o [sc] 193 | 2005 | 381 70.7 0.1 242 | 9839 | 2438
o| 133 | 2188 35 128.3 0.1 34.2 1704 | 342
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Yield Stress

Young's modulus

Toughness

Tensile fracture

Thickness of

Tensile fracture

Elongation at

Ultimate tensile

(MPa) (MPa) (MJ/m3) elongation (mm) dumbbell (mm) stress (MPa) break (%) strength (MPa)

sc| 197 | 3025 | 401 53.7 0.1 22 | 7711 | 227

plack Q 11.5 240.8 6.6 53.9 0.1 12.6 774.1 12.6

o ||| 138 | 3 8.7 5.7 0.1 128 | 1712 | 128
o | 126 | 265 10.5 97.3 0.1 21.5 1316 | 215

sc| 175 | 3266 3 7 0.1 164 | 1872 | 175

White Q 11 210.5 191.2 105.4 0.1 22 1417 22
 Jsc] 205 | 5762 1.2 2.2 0.1 183 | 1273 | 205

a| 13 | 3664 | 11.3 60.7 0.1 13.9 859 13.9

sc| 152 | 4818 | 05 4.4 0.1 133 | 1552 | 152
“¥ o] 148 | 4578 | 99 66 0.1 166 | 9247 | 166
e[ 207 [ 6052 | 61 5.5 0.1 19 168.6 | 20.6

a| 196 | 5683 | 7.1 14.7 0.1 159 | 2842 | 182
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CIEENNTT 68 98 75 63 94
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2-theta [deg.] 2-theta [deg.]
Black gray
SC Quench SC Quench SC Quench

Crystallinity

(%) 96 62 95 76 96 92
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A1 Black

SC Quench
10 25
% 0 & E. 1>
> -5 > 10
O .10 2 5
5 -15 5 0
T 20 g -5
T g L -10
-30 -15
~100 0 100 200 300 -100 0 100 200 300
Temperature [°C] Temperature [*C]
SC Quench SC Quench

Tm (°C) 163.4 164.5 T. (°C) 125.8 125.7

AHs (J/9) 62.0 43.2 AHc (J/g) -66.8 -52.4

Crystallinity (%) 30.0 20.9
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Heat of flow [mW]
h o w o
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n o

SC Quench
10
= 0
J £ -10
— ) Z -20
‘% -30
5 -40
T -50
-60
-100 0 100 200 30 -100 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench

Tm (°C) 165.7 165.8 T. (°C) 120.9 127.0

AHs (J/9) 74.1 57.8 AHc (J/g) -78.2 -66.0

Crystallinity (%) 35.8 27.9

300
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Heat of flow [mW]
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« -30
o
= -40
| T -50
-60
-100 0 100 200 300 -100 0 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 164.9 164.8 T. (°C) 124.4 125.8
AHs (J/9) 67.2 53.1 AHc (J/g) -67.8 -65.5
Crystallinity (%) 32.5 25.7

300
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-100 0 100 200 300 -100 0 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 161.9 164.3 T. (°C) 120.1 115.5
AH; (J/9) 65.3 63.6 AHc (J/g) -71.1 -77.7
Crystallinity (%) 31.5 30.7

300
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SC Quench
25
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——— £ 15
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T -5
-10
-100 0 100 30! -100 0 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 162.6 162.9 T. (°C) 120.5 120.5
AHs (J/9) 73.7 75.5 AHc (J/g) -77.9 -83.9
Crystallinity (%) 35.6 36.5

300
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Heat of flow [mMW]
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" o

SC Quench
25
— 20
D =0
> 10
2 5
S 0
T 5
L -10
-15
-100 0 100 300 1100 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 164.7 163.7 T. (°C) 119.5 116.9
AHs (J/9) 80.8 72.0 AHc (J/g) -85.2 -84.9
Crystallinity (%) 39.0 34.8

300
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B1 Black

SC Quench
15 10
= 10 — 0
S :,/_:J\_—] £
3 o g -20
5 . %5 30
‘cds‘s < -40
T -10 T -50
-15 -60
-100 0 100 200 300 -100 0 100 200 300
Temperature [°C] Temperature [°C]
SC Quench SC Quench

Tm (°C) 163.4 162.7 T. (°C) 123.1 122.5

AHs (J/9) 52.2 41.2 AHc (J/g) -62.9 -66.0

Crystallinity (%) 25.2 20.0
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Heat of flow [mW]
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0 100 200 300 -100 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 163.5 165.0 T. (°C) 122.2 127.9
AHs (J/9) 76.3 66.3 AHc (J/g) -78.1 -73.4
Crystallinity (%) 36.9 32.0
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0 100 500 100 0 100 200
. Temperature [°C]
Temperature [ C]
SC Quench SC Quench
Tm (°C) 163.8 162.8 T. (°C) 123.9 115.3
AHs (J/9) 79.7 69.0 AHc (J/g) -82.8 -89.8
Crystallinity (%) 38.5 33.3

300
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B2 Black

SC Quench
20 20
= 10 = 15 /)Aﬁ
£ : £ 10
z A
T -30 T -10
-40 15
-100 0 100 200 300 -100 0 100 200 300
Temperature [*C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 163.7 165.0 T. (°C) 126.1| 127.2
AHs (J/9) 76.0 49.6 AHc (J/g) -82.1| -49.0
Crystallinity (%) 36.7 24.0




Heat of flow [mW]
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|
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-100 0 100 200 300 -100 0 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm(°C) | 165.1 165.6 T, (°C) 126.7 | 127.7
AH; Jlg) | 45.3 58.5 AHc (J/g) -48.5 -59.6
Crystallinity (%) 21.9 28.3




Heat of flow [mW]

SC Quench
20
— 15
% 10 — —WJ N
z > f
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L .15
-20
-100 0 100 200 300 -100 0 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 165.7 166.0 T. (°C) 127.8 128.3
AHs (J/9) 69.2 76.1 AHc (J/g) -77.3 -80.5
Crystallinity (%) 33.4 36.8

300
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DSCOFEED

Crystallinity
Melting Temp. Crystallization

[*C] Temp. [°C] DSC  XRD
black SC 163.4 125.8 30 74
Quench 164.5 125.7 20.9 68
Al - SC 165.7 120.9 35.8 98
BT 1 Quench 165.8 127 279 75
: SC 164.9 124.4 32.5 63

white
Quench 164.8 125.8 25.7 94
black SC 161.9 120.1 31.5 72
Quench 164.3 115.5 30.7 76
A - SC 162.6 120.5 35.6 67
BT 1 Quench 162.9 120.5 365 69
: SC 164.7 119.5 39 69

white
Quench 163.7 116.9 34.8 74
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DSCOFEED

, o Crystallinity
Melting Temp. Crystallization

[°C] Temp. [°C] | psc XRD
black SC 163.4 123.1 25.2 96
Quench 162.7 122.5 199 62
B1 aray SC 163.5 122.2 36.9 95
Quench 165 127.9 32 76
. SC 163.8 123.9 38.5 96

white
Quench 162.8 115.3 33.3 92
black SC 163.7 126.1 36.7 79
Quench 165 127.2 24 82
82 aray SC 165.1 126.1 219 84
Quench 165.6 127.7 283 73
white SC 165.7 127.8 334 92
Quench 166 128.3 36.8 90
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VPP 1 VPP 2 VPP 3

SUM-ALLOMER™ SUM-ALLOMER™ SUM-ALLOMER™
H7A<T—® PM975X HL7AT—® MX01VX H 2 70a<7—® MX01HX
- o ) T "-T,)..
g a1l R L
v A 1A By 2
' e ok e s P " A o b Ty Y _.-'_;.'“;)
i I wd AN o p SRS X
0, 2833 R W e
1cr$ 'l~ . g 1.;.1?L \1‘1{'—‘ 2 1::: ,T:V-‘_.‘.f;:j“l“j
VPP 4 VPP 5 VPP 6 VPP 7
NOVATEC™ NOVATEC™ NOVATEC™ =HibFEHRAEHE
JINTYO™ JINTYO™ JINTYo™ T54 LAR)7TAs
NBX03HRS BC0O3BSW CTX0125B J700GP

96



VPP (Virgin Polypropylene)
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VPP 1

SC Quench
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Stress (MPa)
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0 5 10 15 20 0 5 10 15 20

Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 23.1 17.4 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 629.2 411.8 Tensile fracture stress (MPa) 20.5 19.7
Toughness (MJ/m?3) 7.5 143.5 Elongation at break (%) 137.2 1006.2
Ten5|le.fracture 3.0 72.49 |Ultimate tensile strength (MPa) 23.1 19.7
elongation (mm)
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VPP 2

SC Quench
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10 15 20 10 15 20

0 5 0 5
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 14.0 11.0 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 385.7 312.8 Tensile fracture stress (MPa) 13.5 11.6
Toughness (MJ/m?3) 28.6 69.8 Elongation at break (%) 319.8 799.0
Ten5|le.fracture 17.6 55.9 Ultimate tensile strength (MPa) 13.9 11.6
elongation (mm)
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VPP 3

SC Quench
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10 15 20

0 5 0
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 13.5 10.7 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) | 401.4 307.2 Tensile fracture stress (MPa) 11.8 11.6
Toughness (MJ/m?) 7.0 79.5 Elongation at break (%) 158.3 890.0
Ten5|le.fracture 4.7 63.2 Ultimate tensile strength (MPa) 13.5 11.6
elongation (mm)
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VPP 4

SC Quench
40 40
A3O ,\30 -
$20 - $20 -
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10 | 10 %
0 ' ' 0 ' '
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 14.4 9.3 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) 302.0 146.4 Tensile fracture stress (MPa) 14.4 16.1
Toughness (MJ/m?3) 34.3 132.6 Elongation at break (%) 352.0 1289.1
UG 20.2 95.1 Ultimate tensile strength (MPa) 14.4 16.1

elongation (mm)
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VPP 5

SC Quench
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0 5 10 15 20 0 5 10 15 20

Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 23.1 14.4 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) | 419.5 283.6 Tensile fracture stress (MPa) 24.3 27.1
Toughness (MJ/m?>) 183.9 252.4 Elongation at break (%) 976.8 1519.3
Ten5|le.fracture 70.1 113.5 |Ultimate tensile strength (MPa) 24.3 27.1
elongation (mm)
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VPP 6
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0 5 20 0 5 1|o 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 15.3 10.5 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) | 451.8 294.2 Tensile fracture stress (MPa) 13.4 12.4
Toughness (MJ/m?3) 9.9 84.9 Elongation at break (%) 183.1 945.0
WIS CIa 6.7 27.6 Ultimate tensile strength (MPa) 15.3 12.4

elongation (mm)
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VPP 7

SC Quench
40 40
30 30 d
? 10 %10
0 ' ' 0 .
0 5 10 15 20 0 5 10 15 20
Strain Strain
SC Quench SC Quench
Yield Stress (MPa) 26.5 12.5 Thickness of dumbbell (mm) 0.1 0.1
Young's modulus (MPa) | 470.0 95.6 Tensile fracture stress (MPa) 38.8 32.6
Toughness (MJ/m?3) 432.2 300.0 Elongation at break (%) 1776.7 | 1674.8
Ten5|le.fracture 134.14 125.98 |Ultimate tensile strength (MPa) 38.8 32.6
elongation (mm)
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Yield Stress and Young's modulus
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Tensile fracture elongation and Elongation at break
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Toughness[MJ/m3]

Toughness and fracture stress
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Yield Stress | Young's modulus | Toughness | Tensile fracture Thickness of | Tensile fracture | Elongation | Ultimate tensile

(MPa) (MPa) (MJ/m3) | elongation (mm) | dumbbell (mm) | stress (MPa) | atbreak (%) | strength (MPa)
pp1 SC 23.1 629.2 7.5 3.0 0.1 20.5 137.2 23.1
Q 17.4 411.8 143.5 72.5 0.1 19.7 1006.2 19.7
ppo SC 14.0 385.7 28.6 17.6 0.1 13.5 319.8 13.9
Q 11.0 312.8 69.8 55.9 0.1 11.6 799.0 11.6
PpP3 SC 13.5 401.4 7.0 4.7 0.1 11.8 158.3 13.5
Q 10.7 307.2 79.5 63.2 0.1 11.6 890.0 11.6
SC 14.4 302.0 34.3 20.2 0.1 14.4 352.0 14.4
PP Q 9.3 146.4 132.6 95.1 0.1 16.1 1289.1 16.1
opE SC 23.1 419.5 183.9 70.1 0.1 24.3 976.8 24.3
Q 13.7 154.1 252.4 106.6 0.1 24.9 1432.5 27.1
SC 15.3 451.8 9.9 6.6 0.1 13.4 183.1 15.3
PRo Q 10.5 294.2 84.9 67.6 0.1 12.4 945.0 12.4
pp7 SC 26.5 470.0 432.2 134.1 0.1 38.8 1776.7 38.8
Q 12.5 95.6 300.0 126.0 0.1 32.6 1674.8 32.6
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VPP1 and 2

Intensity [cps]

SC Quench
>
2
’\l VPP2 2 VPP2
10 20 ] 30 40 l50 10 20 30 40 50
2-theta [deg.] 2-theta [deg.]
VPP1 VPP2
SC Quench SC Quench
Crystallinity
(%) 81 96 89 65
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VPP 3and4

Intensity [cps]

50

SC Quench
VPP3 A A VPP3
SV o *
. 2
2
M VPP4 L VPP4
10 20 30 40 50 - 10 20 30 40
2-theta [deg.] 2-theta [deg.]
VPP3 VPP4
SC Quench SC Quench
Crystallinity
(%) 82 85 59 39
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SC Quench

— __M/L/'L, VPP5 — VPP5
2 : 2
&) L 9,
> VPPG6 > VPP6
D M ' @ J A
& 5
< ,_JLM_,\ E >

10 30 40 50 10 20 30 40 50

2-theta [deg.] 2-theta [deg.]
VPP5 VPP6
SC Quench SC Quench SC Quench

. 81 87 89 76 KARHT

(%)
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VPP1

Heat of flow [mW]
woON e -
< o ) o <

A
o

SC Quench
10
M E 0 \
E,
=z -10
ke
45 -20
3 -30
T
-40
100 0 100 200 300 -100 0 100 200
Temperature [°C] Temperature [C]
SC Quench SC Quench
Tm (°C) 165.7 165.9 T. (°C) 127.8 127.3
AHs (J/9) 74.6 79.9 AHc (J/g) -78.5 -85.1
Crystallinity (%) 36.0 38.6




P NN

Heat of flow [mW]
Ul O v S vl O Ui

=
Q

SC Quench
25
g 20
E 15
% S 10
% 5
w O
o)
r 5
-10
-100 0 100 200 300 -100 100 200
Temperature [C] Temperature [°C]
SC Quench SC Quench
Tm (°C) | 1655 165.5 T. (°C) 128.1 | 127.7
AH; (Jlg) | 48.0 51.7 AHc (J/g) 58.0 | -60.0
Crystallinity (%) 23.2 25.0

300
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VPP3

w
o

Heat of flow [mW]
- == NN
o U O U O ULl oW

-100

SC Quench
25
g‘ 20
£ 15
5 10
‘% 5
< 0
)]
Ir -5
-10
0 100 200 300 -100 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 164.5 164.4 T. (°C) 127.5 127.6
AHs (J/9) 47.8 46.6 AHc (J/g) -51.6 -52.5
Crystallinity (%) 23.1 22.5

300
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VPP4

SC Quench
30 30
— — 25
S ch) % 20
E 15 =15
g 10 E 10
w“ 5 = 5
o 0 % 0 |
o -5 3 5
T .10 T -10
-15 -15
-100 0 100 200 300 -100 0 200
Temperature [°C] Temperature [*C]
SC Quench SC Quench
Tm (°C) 166.4 166.4 T. (°C) 130.8 130.5
AHs (J/9) 62.8 66.7 AHc (J/g) -71.5 -12.7
Crystallinity (%) 30.3 32.2
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VPP5

SC Quench
10 10
2 0 ’\(_A\L] = 0 \,’JQ‘]
£ £
2 -10 = -10
S S
4“5 -20 ‘© 20 -
§ 30 § 30
I I
-40 -40
-100 0 100 200 300 -100 0 100 200
Temperature [°C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 163.7 163.8 T. (°C) 122.8 122.7
AHs (J/9) 71.4 73.2 AHc (J/g) -82.6 -80.8
Crystallinity (%) 34.5 35.4

300
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Heat of flow [mW]

1 = = N
Ui ©O U1 ©O U O

_
o

-100

SC Quench
25
%? 20
£ 15
5 10
% 5
= 0
Q
I -5
-10
0 100 200 300 -100 0 200
Temperature [*C] Temperature [°C]
SC Quench SC Quench
Tm (°C) 165.5 165.6 T. (°C) 128.7 128.8
AHs (J/9) 49.7 48.5 AHc (J/g) -56.6 -54.6
Crystallinity (%) 24.0 23.4




DSCOFEED

Crystallinity
Melting Temp. Crystallization

[*C] Temp. [*C] DSC  XRD

VPP 1 SC 165.7 127.8 36.0 81
Quench 165.9 127.3 38.6 96

VPP 2 SC 165.5 128.1 23.2 89
Quench 165.5 127.7 25.0 65

VEP 3 SC 164.5 127.5 23.1 82
Quench 164.4 127.6 22.5 85

VPP 4 SC 166.4 130.8 30.3 59
Quench 166.4 130.5 32.2 39

VPP 5 SC 163.7 122.8 34.5 68
Quench 163.8 122.7 354 81

VPP & SC 165.5 128.7 24.0 87
Quench 165.6 128.8 23.4 89
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AU =55

Sample code Grade Experimental code
VPP1 PM975X HB171370, SunAllomer Ltd. NOPP-1
VPP2 MX01VX GA163123, SunAllomer Ltd. NOPP-2
VPP3 MXO01HX GF143123, SunAllomer Ltd. NOPP-3
VPP4 NBX03HRS (Newcon), Japan polypropylene corporation NOPP-4
VPP5 BCO03BSW (Novatec), Japan polypropylene corporation NOPP-5
VPP6 CTX0125B, Japan polypropylene corporation NOPP-6

YAV m25EER

Sample code Sample No. Experimental code
RPPA (#2270—No.15) SPNA
RPPB (#420—No0.22) SPNB
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2 8 H X

R4 XEH

Screw rotation

Sample name Reserviour Temperature speed Take-up speed|Experimental code
RPPA(P-with) With (PTR) 210°C 150rpm 300rpm SPNA1-7-1
RPPA(P-no) Without (PTR) 210°C 150rpm 300rpm SPNA2-7-1
RPPA(E-0-100) old type 210°C 100rpm 90rpm SENA-7-1
RPPA(E-0-200) old type 210°C 200rpm 90rpm SENA-7-2
RPPA(E-n-100) new type 210°C 100rpm 90rpm SENA-8-1
RPPA(E-n-200) new type 210°C 200rpm 90rpm SENA-8-2
RPPB(P-with) With (PTR) 210°C 150rpm 300rpm SPNB1-7-1
RPPB(P-no) Without (PTR) 210°C 150rpm 300rpm SPNB2-7-1
RPPB(E-0-100) old type 210°C 100rpm 90rpm SENB-7-1
RPPB(E-0-200) old type 210°C 200rpm 90rpm SENB-7-2
RPPB(E-n-100) new type 210°C 100rpm 90rpm SENB-8-1
RPPB(E-n-200) new type 210°C 200rpm 90rpm SENB-8-2

*EEIEP@O) =L YRPPA(P-with). RPPA(P-no). RPPB(P-with). RPPB(P—no)l&
STHRIAB O3mm2ERIRH#TH R 1E

mth(ilE-]‘L‘tO)* HEBFEYEDLD . noldBAEEFTUNZLED

ZOMIETAT4—ILTRLEA XE X

old typel&E FL . new typeldT—7/3\—ZD1}7=

H/H
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4:RPPAL) — X TH W LLER

Maximum tensile stress (N/mmZ)

AR RPPA(P-no)

RPPA(E-0-200) RPPA(E-n-200)
RPPA(E-n-100)

RPPA(P-with)

RPPA(E-0-100)

RPPA(E-0-100) RPPA(E-n-200)
_n_

RPPA(E-n-100) HPPALES-100)

RPPA(E-0-200)

RPPA(P-no)
RPPA(E-0-200)

RPPA(P-no)

lzod impact strength (KJ/m2) 7 \Elangation at break(mm)

RPPA(E-n-200) \- RPPA(P-with) RPPA(E-0-100)
RPPA(P-with)
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X5:RPPB) — X TO Wt LS

Maximum tensile stress
(N/mm2)
60.00

RPPB(E-0-100) HEFBLE-A-200)

RPPB(P-no) RPPB(E-n-100)

RPPB(P-with) 3 RPPB(E-0-200)

RPPB(E-n-200)

RPPB(E-0-100)

RPPB(P—with
RPPB(P-no) — RPPB(E-n-100)

RPPB(P-no)

lzod impact strength (KJ/m
2) RPPB(E-0-200) ~,
RPPB(E-n-100) RPPB(P-with) RPPB(E-0-200)

RPPB(E-n-200)

/ ~— langation at break(mm)
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H6:/\—2 2 % ERPPB(P-with) & D #1485

Maximum tensile stress

(N/mm.’l)
100.00 A
\\ ~VPP1
80,00 /
e ///\\\\\\f VPP5
VPP6 - =, _— ;,\\</. -
RPPB(P-with) ™ /_ . "\ -_—
VPP1 ) / ——NEh
VPPS nuxi;;ayfim r P! —VPP3
I T~ \ A\ VPP3 VPP4
VPP3 / | NS\ \—VpP2 ——\/PP5
RPPB(P-with / /- - --'\RPPB{P-with) ——\/PP6
VPP4 -~ / . \ w= RPPB(P-with)
// 4 i [ A\ _—~\PP4
Izod impact strength (KJ/m2) / 1 Elangation at break{mm)

VPP2 VPP6 - VPP5 - - VPP6

92



X7 I\— 2 DY ELER

Maximum tensile stress
(N/mm2)
100.00

/

VPP5 —
/eo ~ \VPP3

—VPP1
VPP4 - ~VPP2
> ~VPP6 —_ypha
“VPP2 VPP4
——\/PP5
VPPL — /PP
VPP5 —
MRS A\ N o vRES
/_ ot -':_-',:_ ~ -~ h ‘\.. e . o VPPZ
VPP3 — / Ve P .. \\ \ ——_ypP1
VPP6 / / [\
lzod impact strength (KI/m2) =~ Elangation at break(mm)
VPP4 i VPP5 “VPP6  -VPP4
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