e . —

#5R2] SBR & DATA

N T T T R TN B b T A N T N o T kT b N T L N Tl S i bl i P T BNt T I T T vy NI TP T K

A DATA:E BAEGRZFTEGINA A4
9] SBR& 7sted MELEK FEAELR 88 449

%H

FERE 19784 186 HET SEFE DATA=Z
A &l A SEE SBRY BAK E: AA #H

23 gl SBRY RE L& =] x|l &A%,
(@EEERLT TEGRRGRRED
Abbreviations Of Prpducers
Abbreviation. Producer* Courtry Trade Name
KSR Korea Synthetic Rubber Industry Co., Ltd. Korea Kosyn
NZ Nippon Zeon Company, Ltd. w” Nipol
SU Sumitomo Chemical Company, Ltd. K Sumitomo SBR -
GY Goodyear Tire Rubber Company U.S.A. Plioflexb
FRS Firestone Synthetic Rubber and Latex Company ” FR-S
. TEX Texas-U.S. Chemical Company ” Synpo 1
GT General Tire and Rubber Company u Gent;o
P POLYSAR Limited Canada Krylene, Krynol -
SH Shell Nederland Chemie N.V. Netherland Cariflex S
ISR International Syntfletic Rubber Company, Ltd. U.K. Intol
BW Burawerke Hiills GmbH G.F.R(W-Germany)| Buna Hils-
AN ANIC S.P.A. Italy Europrene
ow Zaklady Chemiézne Oswiecim Poland Ker
VEB Kombinat VEB Chemische Werke Bura G.D.R.(E-Germany) Buna
NEF NEF"I‘OCHIM Bulgaria Bultex
JSR Japan Synthetic Rubber Company, Ltd. Japan JSR.
* By IISRP’S “The Synthetic Rubber Manual * 76 Edit.”
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§1: EVALUATION OF

Trade Kosyn J JSR l -Nipol )Sumltomo‘ Plioflex I FR-S | Synpol
Name 1500 [ 1500 1500 ’ 1500 [ 1500C | 1500 } 1500
Producer KSR | ISR Nz | su | Gy | FRS | TEX
Country. KOREA | JAPAN USA

‘Raw Mooney Vis.

ML1+4 (100°C) 54.0 51.5 52.0 485 52.0 49.5 52.0
Volatile Matter (%) 0.13 0.08 0.09 0.16 0.22 0.10 0.44
Ash (%) 0.83 0.65 0.18 0. 36 0.36 0.16 0.4
Organic Acid (%) 6.64 6.22 6.67 6.71 7.02 | 6.47 | 6.50
Soap (%) 0.04 | " 0.0 0.41 0.02 0.05 0.26 0.05
Bound Styrene (%) 23.0 23.1 '23.0 23.1 23.0 22.9 23.7
Compound Mooney Vis

ML1+4 (100°C) 75.0 75.1 6.5 70.0 72.5 70.0 72.5
300% Modulus (kg/cm?) _ '

25 cure at 145°C 117 118 128 141 143 105 138

35 o 160 162 167 171 180 147 170

50’ P 178 186 185 190 200 172 185
Tensile Strength (kg/cm?)

35" cure at 145°C 314 318 '308 313 317 332 333
Elongation (%) |

35" cure at 145°C 540 530 500 500 490 590 520
Hardness (JIS) '

35" cure at 145°C 68 69 69 68 70 67 70

- Monsant O.D.R. Test(at 160°C) 4

Mge  (Lb-In) 41.5 2.4 42.3 41.4 42.8 | 39.6 41.9

M ¢ n ) 88 8.9 9.2 8.6 8.7 85 9.2

t51 (Min.) 3.2 3.6 | 4.0 3.8 3.6 4.5 3.8

£e0) ( » ) 5.0 5.1 5.4 5.1 5.0 6.2 5.1

te®G0) ( » ) 8.9 8.3 8.4 7.8 7.8 9.4 7.8

£e(@0) ( v ) 14.5 14.3 14.3 13.2 13.2 15.3 13.2

Molecular Characteristics

(GPC-() Method)

) 2.22 2.20 2.29° 2.16 2.24 2.17 2.17
Mn (X109 12.3 12.4 12.8 13.0 13.2 17 12.8
Mw (X109 37.5 47.7 39.9 46.0 52.0 47.2 42.5
Muw/Mn 3.1 3.8 31| 35 3.9 4.0 3.3
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‘THE WORLD SBR 1500

Gentro [ Kryrene 1 Cariflex l Intol BunaHiils [Europrene Ker \ Buna ‘ Bultex
1500A | 1500 | S 1500 ] 1500 1500 ] 1500 l 1500 1 SB 150H ‘ 1500
GT P [ SH ] SR “BW [ AN | ow | VEB } NET
CANADA] FRANCE UK | W.GERM { ITALY POLAND&E-GERM BURG:
54.5 52.0 50.5 53.5 | 52.5 58.0 53.0 56.0 |  50.0
0.09 0.12 0.13 0.36 0.11 0.42 0.10 0.17 —
0.18 0.36 0.32 0.55 0.26 0.18 0,49 0.40 0.28>
6.55 6.49 6.51 6.28 6.86 6.35 6.89 6. 40 6.80°
0.04 0.03 0.03 0.15 0.21 0.05 0. 47 0.13 0.03
23.9 23.2 23.1 23.8 22.7 23.5 22.2 22.5 23.9-
75.0 74,0 73.0 67.5 76.0 76.0 65.5 72.0 70. 0
91 134 121 130 172 120 124 135 98.
139 160 158 167 186 162 156 174 139
169 178 183 190 198 180 180 184 156 -
323 326 332 324 349 349 319 319 318
590 550 560 520 510 570 540 500 600
68 70 - 69 70 70 71 69 70 66
39.2 | 422 41.4 0.7 45.5 43.5 38.9 48.9 40.7
9.0 8.9 8.5 8.2 9.3 91 7.8 8.3 8.8
4.0 4.1 4.0 4.3 3.2 4.0 3.9 3.9 3.7
6.3 5.4 5.6 5.9 4.4 5.6 53 | 5.3 5.8
10.0 8.1 8.8 8.7 6.4 8.2 8.3 7.6 9.3
16.4 13.4 15.1 14.4 10. 4 135 4.2 | . 12.8 15.8
2.23 2.12 2.12 2.23 2.15 2:30 2.13 2.48 2.13
L5 12.5 1.3 12.1 12.3 12.2 13.0 13.2 1.9
48.0 41,9 32.4 63.2 |  40.2 57.3 60.9 58.7 50.9
4.2 3.4 2.9 5.2 3.3 | . 47 4.7 4.4 4.3
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§2. EVALUATION OF

Trade Kosyn JSR Npol | Sumitomo | Plioflex | FRS
Name 1502 1502 . 1502 ] 1502 1502 11502
Producer KSR JSR NZ ! SU GY FRS
Country KOREA JAPAN USA
Raw Mooney Vis
ML 1+4 (100°C) 51.0 53.5 50.0 46.5 54,0 5.0
Volatile Mattor (%) 0.17 0.10 0.14 0.11 0.13 0.08
Ash. (%) 0.83 0.48 0.22 0.38 0.66 0.11
Organic Acid (%) 5.79 5.91 5.48 6. 24 6.28 6.32
Soa}l) (%) 0. 02 0.01 0. 04 0. 04 0.04 0.05
Bound Styrene (%) 23.1 23.8 23.1 22.7 23.9 217"
Compound Mooney Vis |
ML 1+4 (100°C) 76.5 74.0 78.0 66.0, 73.0 | 7L5
300% Modulus (kg/cm?)
%5 cure at 145°C 175 189 164 153 143 131
35 " 193 208 187 181 175 160 -
50° P 210 223 209 194 . 198 | . 185
Tensile Strength (kg/cm?)
35 cure at 145°C 313 315 312 303 318 306 -
Elongation (%)
35" cure at 145°C 450 430 450 490 480 500
Hardness (JIS)
35" cure at 145°C 71 70 69 69 - 70 66-
Monsant 0.D.R Test(at 160°C)
Mar  (Lb-In) 44,9 46.2 47.2 43.8 4.5 2.7
ML Cn ) 9.3 9.5 10.2 8.3 9.4 9.2
ts1 (Min) 3.2 3.0 2.5 3.5 3.5 2.8
£e0) ( # ) 4.6 4.3 4.5 4.8 5.1 4.8
£eGO) ( ) 6.7 6.3 6.9 7.1 7.7 7.2
tc(90) ( v ) 1.9 11.0 12.2 12.3 13.3 14.8.
Molocular CharacteriStics
(GPC-{y] Method)
& ' 2.17 2.18 2.30 2.15. 2.32 2.24.
Mn, (X109 13.5 13.1 13.0 121 | 142 12.8.
Mw (X109 42.2 49.4 47.2 52.1 61.9 46.5
Muw/Mn 3.1 3.8 3.6 4.3 4.4 3.6
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“THE WORLD SBR 1502

Intol

Synpol Gentro l Kryrene ’ Cariflex, BunaHiils ' Europrenel Ker
© 1502 1502 A i 1502 S 1502 1502 1502 [ 1502 [ 1502
TEX GT P [ SH ISR BW [ AN [ oW
[ CANADA ‘FRANCE UK | W-GERM | ITALY ( POLAND
49.0 5.5 55.5 53.5 50.0 53.5 52.5 51.0
0.18 0.22 0.18 0.14 0.21 0.11 0.15 0.12
0.16 0.07 0.42 0.35 0.65 0.19 0.15 0.22
6.43 5.91 6.16 ‘6.12 6.10 5.35 7.08 6.37
0.06 0.02 0.01 0.03 0.01 0.42 0.07 0.32
23.1 23.3 23.3 23.9 23.8 22.0 21.9 21.9
67.0 71.5 69.0 78.0 67.5 83.5 73.0 73.0
114 129 135 150 170 236 145 120
143 149 171 186 195 251 181 163
168 170 190 205 212 246 - 198 187
309 319 316 308 317 306 310 321
560 550 500 460 460 1360 460 510
65 66 69 70 69 73 70 70
41.7 42.2 42.7 46.7 43.4 50.8 45.5 42.5
8.5 9.1 8.7 10.3 8.7 10.7 9.4 9.3
4.0 5.0 3.5 2.9 2.8 2.1 3.0 3.5
5.4 3.7 4.7 4.8 4.5 3.2 4.5 ° 5.3
8.3 7.4 7.2 7.6 7.1 4.7 7.0 8.8
14.5 13.0 13.7 13.9 12.7 7.0 13.3 15.4
2.19 2.24 2.31 2.19 2.18 2.39 2.30 2.23
1.7 12.8 14.3 14.5 13.2 12.6 13.8 13.0
43.1 46.3 75.6 50. 8 72.5 37.9 63.6 59.0
3.7 3.6 5.3 3.5 5.5 3.0 4.6 4.5
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§3. EVALUATION OF

Trade . Kosyn JSR 1712 | Nipol | SUi% IPlioflex| FR-S |Synpol
Name 1712 | Regular [Holggly 1‘3,%] 1712 - ’ 1712 {1712C | 1712 | 1712Z
Producer KSR ISR | Nz | su | ey | Frs | TEX
Country KOREA JAPAN ' USA
Raw Mooney Vis . —

ML1+4(100°C) 48.5 47.0 55.5 | 49.5 {"47.0 | 54.0 | 53.5 | 47.5
Volatile Matter (%) 0.09 0.07 0.07 { 0.07 | 0.10 | 0.12 | 0.09 | 0.18
Ash (%) 0.58 | 067 | 043 | 015 ] 047 | .08 | 0.08 | 030
‘Organic Acid - (%) 4.96 4.82 4.76 | 4.35 | 4.96 | 5.44 | 4.49 | 541
-Soap (%) 0.01 0.03 0.09 | 0.03 | 0.07 | 0.06 | 0.03 | 0.06
-Bound Styrene (% of RHC) 23.1 2391 239 | 23.8 | 23.8 | 238 | 20.8 | 23.2
.ETA-Extract (%) 32.2 32.8 32.9 | 321 | 338 | 326 } 320 | 331
Compound Mooney Vis |

ML1+4 (100°C) 57.5 56.5 62.0 | 580 | 53.5 | 585 | 57.0 | 540
-300% Modulus (kg/cm?)

25" cure at 145°C 87 92 102 91 84 89 70 85

35° " 9% 100 “133 | 106 97 106 87 96

500 - n 102 107 116 | 106 ( 103 | 111 % | 107
“Tensile Strength (kg/cm?® '

35 cure at 145°C 263 267 213 | 280 | 270 | 262 | 266 | 264
-Elongation (%)

35" cure at 145°C 650 660 620 | 630 660 620 680 650
Hardness (JIS) ’

35 cure at 145°C 60 62 62 62 61 62 58 57

-Monsant O.D.R. Test(at 160°C)

My  (Lb-In) 30.0 29,4 30.5 | 30.9 | 28.8 | 30.0 | 280 | 28.6

M (ow ) 6.8 6.7 726 | 73| 62| 77| 77| 70
sl (Min) 4.4 4.8 41| 43| 49| 42| 50| 43

2e(l0) ( u ) 5.2 5.6 49 | 53| 58| 50| 60| 50

£e(50) ( » ) 7.1 7.6 6.7 | 71| 78| 74 .86 6.9

£e90) C v ) 11.8 1.9 10.2 | 107 | 122 | 120 | 13.5 | 1L2
"Molecular Characteristics

(GPC-(7] Method) '

&) ' 2.97 2.85 3.02 | 293 | 295 | 313 | 3.08 | 2.99

Ma (X107 18.9 19.6 20.0 | 16.1 | 206 | 19.5 | 23.2 | 17.9

Mw (X104 93.4 13.0 13.8 | 80.3 | 141 13.0 | 18.8 | 92.7.

M/ Mn 5.0 6.6 6.9 5.0 6.8 6.7 8.1 5.2
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THE WORLD SBR 1712

Kuropr-

Gentro Krynol Cariflex| Intol |BunaHils ene Ker Buna Bultex
1712/48 | 1712/52 | 1712 | S1712 | 1712 1712 1712 1712 | SB170H | 1712
GT P SH ISR BW AN . ow VEB NEF

CANA- BURG-

DA FRANCE| UK |W-GERM|ITALY [POLAND|E-GERM | “rpTx

51.5 54.0 55.9 50.5 49.5 51.0 53.0 48.5 52.5 52.0
0.08 0.11 0.08 0.20 0.07 0.13 0.06 0.12 0.11 —
0.24 0.25 0.48 0.53 0.31 0.23 0.42 0.21 0.46 0.22
5.69 5.27 5.01 5.01 4.7 4.30 4.72 4.35 4.29 4.43
0.08 0.11 0.10 0.12 0.05 0.21 0.11 0.21 0.10 0.03

23.8 24.0 23.4 23.9 24.0 24.0 23.4 21.4 22.8 2.6

32.7 32.7 32.7 | 327 34.4 32.2 32.2 3L8 340 —
58.0 56.5 62.0 61.0 58.5 61.0 57.0 58.5 57.5 59.5
98 91 92 101 87 100 90 91 88 86

100 103 105 110 98 112. 104 105 100 99
110 103 111 118 103 118 105 111 107 106
266 272 265 264 263 277 277 259 269 262
650 640 620 600 650 620 640 570 640 620

62 62 62 62 62 62 61 62 59 60
28.2 28.6 30.7 30.5 28.8 3L.5 30.2 28.7 30.0 29.6
7.3 7.8 8.0 7.4 7.4 7.5 6.8 7.5 7.5 7.7
4.4 4.2 4.2 4.3 4.7 4.2 4.7 4.5 44 | 4T
5.1 5.1 5.0 5.2 5.6 4.9 5.7 5.3 5.6 5.7
6.4 7.3 7.0 7.1 7.6 6.6 7.8 | 7.5 7.7 7.8
110 11.6 10.9. 11.3 1.6 |- '10.0 12.2 11.6 12.0 12.0:
3.04 3.14 2.97 3.04 3.16 3.08 2.94 2.48 3.28 3.15
20.4 19.9 23.3 19.8 22.2 19.8 22.6 147 21.0 20.0
125 141 150 95.8 149 93.0 165 77.8 183 122
6.1 7.1 6.4 4.8 6.7 4.7 7.3 5.3 8.7 6.1
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§4. EVALUATION OF

Easy Processing Type

]

Trade Kosyn JSR Nipol ‘Sumitomo Plioflex | JSR
Name 1778K 1778 N s | s | KPR s
Producer KSR ISR Nz | sU Gy | Isr
Country KOREA JAPAN USA | JAPAN
Raw Mooney' Vis ® ®
ML1+4 (100°C) 46.0 47.0 46.0 41.5 45.0 45.0 57.5
Volatile Matter (%) 0. 44 0.14 0.1 | 007 0.30 0.17 0.09
Ash (%) 0.55 0.51 0.34 0.42 0.59 1.03 0.53
Qrganic Acid (%) 4.84 4.95 4.71 4,46 4.74 5.31 4.99
Soap (%) 0. 04 0. 04 0. 05 0.05 0.06 0.03 0.04
Bound Styrene (% of RHC) 23.1 23.2 22.7 23.4 22. 4 19.7 I 3.1
ETA-Extract (%) 32.6 34.4 33.9 32.5 32.1 33.8 34.3
‘Compound Mooney Vis
ML 1+4 (100°C) 52.5 54.0 52.5 51.5 52.0 57.0 61.5
300% Modulus (kg/cm?*)
25" cure at 145°C 92 93 98 91 98 90 104
35 P 112 113 115 104 116 109 121
50’ " 128 125 129 122 126 122 133
“Tensile Strength (kg/cm?)
35" cure at 145°C 238 234 239 242 228 231 242
Elongation (%) '
35" cure at 145°C 540 550 540 560 500 520 500
Hardness (JIS)
35" cure at 145°C 58 57 58 56 58 |- 57 57
‘Monsant O.D.R. Test(at 160°C)
Mgz - (Lb-In) 28.7 27.4 28.2 28.8 28.2 28.5 28.6
Mo (o7 ) 6.8 6.7 6.3 6.4 6.4 7.5 7.9
ts1 (Min) 4.3 4.3 4.5 4.4 4.3 4.2 4.1
re0) ¢ # ) 5.2 5.3 5.3 5.3 5.3 5.3 5.1
Fe80) ( # ) 7.5 7.7 7.7 8.5 7.6 7.6 7.5
£c@0) ( # ) 12.7 13.1 12.8 12.8 12.8 14.0 || 122
‘Molecular Characferistics
(GPC-[3) Method)
I " 3.14 3.16 3.18 2.91 3.07 3.17 3.08
Me (X109 19.4 26.0 18.5 19:1 19.3 18.9 26.2
Mo (X109 97.1 181 115 95.8 168 133 192
Muw/Mn 5.0 7.0 6.2 5.0 871 7.0 7.3
HI3B 20 185



THE WORLD SBR 1778

IISRP-Regular Type

FR-S Synpol | Gentro Krynol | Cariflex Intol |BunaHils Eg;lré)pr- Ker
178 1778 1778/53 1778 si778 | - 1778 1778 1778 1778 .
FRS "TEX GT P SH ISR BW | AN ow
USA CANADA | FRANCE| UK |W-GERM| ITALY {POLAND:

52.5 52.0 57.0 52,5 58,0 50. 0. 52.0 51.0 50.0
0.32 0.24 0.07 0.22 0.11 0.22 0.11 0.11 0.32
0.15 0.34 0.15 0.30 0.41 0.48.| 0.23 0.22 0.26
4.16 5.79 5,23 4.98 4.9 5.46 |  4.04 4.80 4.3¢
0.01 0.11 0.42 0.06 0.07 0.05 0.25 0.08 0. 40
19.4 23.1 23.1 23.8 23.8 23.7 2.4 23.3 23:8:
3.4 33.2 32.5 32.8 32.8 34.4 3.2 4.4 | 37
59.5 58.5 64.0 57.0 60.5 55.5 58.5 58.0 58.5:
7 73 94 90 83 91 122 6 a3
104 % 109 116 101 112 131 107 107
117 113 119 128 125 128 137 122 118
232 253 250 250 255 249 253 253 266
520 630 570 560 580 - 550 500 580 600)

57 57 58 58 58 57 59 59 58:
30.5 29.8 29.5 30.5 30.3 27.6 32.2 30.3-| 27.7
8.1 7.5 8.1 7.3 8.1 7.0 7.6 7.2 7.5
4.7 42 4.2 5.0 4.7 4.4 3.6 4.0 4.5
5.9 53 5.4 6.1 " 5.7 5.4 4.4 5.3 5.7
8.8 8.1 7.9 8.6 8.6 7.9 6.1 7.6 | 8%
14.9 15.0 13.3 14.3 14.6 13.9 9.1 | 132 4.
3.16 3.30 3.23 3.14 3.16 3.37 3.47 3.07 2. 94
22.1 20.8. 18:5 20.8 27.3 23.1 19.6 19.3 1.1
186 128 159 138 194 201 99.1 168 159
8.4 6.2 8.6 " 6.6 7.1 8.7 5.1 8.7 8.3
186 3 BEEik



