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Abtrsact

We have studied the blending effects of Diene 35R and styrenebutadiene rubber at various blending
ratios of 100/0, 70/30, 50/50, 30/70, 0/100, and of carbon black HAF and ISAF at various compounding
ratios of 55 PHR, 65 PHR, 75 PHR for tyre tread rubber.

As the results, it was found that;

1. For tyre tread rubber, when the blending ratio, Diene NF 35R/SBR 1778, indicated 30/70, the physical
properties we examined were most excellent.

2. Excellent result was obtained in case of carbon black compounding ratio of 65 PHR. The compounding
of ISAF made better result than that of HAF for abrasion quantity, tearing strength, and tensile strength.

3. Heat buildup obtained from compounding carbon black HAF indicated low temperature than that from
compounding carbon black ISAF. As the compounding amount of carbon black increased, the heat buildup
improved. And as the blending amount of Diene NF 35R decreased, the heat buildup dropped.

4. Carbon black was more efficient to SBR than to Diene Rubber.

5. It is a shortage that elongation revealed low price.

Zelth, v o] MEE ALY WIEEMCAA i
1. # ] REYSB Kiis] HERE 4292 2oy obd ER-Z
BRAEA 43 9d& EfFelth. 229 Diene Rubber &
Diene Rubber®®2] micro ¥ cis-1,4 #5454 35%, CB(high cis-polybutadiene)=} H:#3}o}
trans-1,4 &4 57.5%, vinyl #i& 7.5% 24 ol @ D By FEel 3ttt (5 DM, B,
Hi%E 747 & Diene Rubber 7 @AY 3R ST, THREEGHE, M cracking B wels} oo
e BEL MK cis HFRC ¥29 B8 5% EF 3k,
& ZEEEES ddn e Be skl @ i) FE, kAN ZEF[He) ad,

R Howm 47



i) i FFtke]l ¢35t high loading o] #jfE3}c} SBR 1778 J.S. R.
= Fole, @ b. ELEZEM
& Bgoe] 9ol A= 4—#el high cis-polybutadiene HEAE ES 5
/SBR 9] blende] o]o] {£ cis-polybutadiene ¥ NR Stearic acid w Ol &
919] blend off B3} Hixr W& w01} {& cis-polybutadiene o OH H e
o] 7tAl = EE HH#-E tyre o] 35 3H: Diene/SBR 9 {EEm® CZ Bayer i
blend ol B3 #pikel Haledl HA? KPS G5 ZB5#H PBN ”
o}, Carbon HAF E= 1
Carbon ISAF "
=
2. B L Sundex 790 "
2—1 & #H 2—2 EARB
a FiE 4x5 a fak®-a»
Diene NF 35R (cis 43 35%) BA fE{LE f&kRe ohe £ 12 2 & 2ok
Table 1. Recipes for tread rubber
Materais——mple No. - p Ay Ay Ac A | BB B B B | G G G G G
Diene NF 35R 100 70 50 30 0 100 70 50 30 0 100 70 50 30 0
SBR 1778 0 30 50 70 100 0 30 50 70 100 0 30 50 70 100
Zine oxide 3.3 3.33.33.33.3 3.33.33.33.33.3 3.33.33.33.33.3
Stearic acid 2.2 2.2 2.22.22.2 2.2 2,2 2.2 2.2 2.2 2.2 2.2 2.2 2.2:2.2
Sulfur 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Accelerator CZ 1.4 1.4 1.41.41.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.431. 4
Antioxidant PBN 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Sundex 790 20 — — — — 20 — — — — 20 — — — —
Carbon HAF 56 655 55 55 55 65 65 65 65 65 75 75 75 75 75
Table 2. Recipes for tread rubber
Materials Sample No. ‘ E, E; E; Eq E; F, F, F; F; F; G Gy G3 Gy Gs
Diene NF 35 R 100 70 50 30 0] 100 70 50 30 0 100 70 50 30 0
SBR 1778 0 30 50 70 100 0 30 50 70 100 0 30 50 70 100
Zinc oxide 3.3 333333 3.3 3.33.33.333 3.3 3.33.33.333 3.3
Stearic acid 2.2 2.22.22.2 2.2 2.2 2.2 2.22.2 2.2 2.22.22222 2.2
Sulfur 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1,8 1.8 1.8 1.8 1.8
Accelerater CZ 1.4 1.4 1.41.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Antioxidant PBN 2.0 2.0 2.02.0 2.9 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2.0
Sundex 790 20 — — — — 20 — — — — 20 — — — —
Carbon ISAF 55 55 55 55 55 65 65 65 65 65 75 75 75 75 75
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Table 3. Physical Properties

Phys;;zlperty Mooney I\ggg}ziy Hardness s}}ir:lfiii l\fc?(?:f’us Elongation stg;ez:ié‘zﬁ,gB i?;z gﬁ?f
NSoSY) time, MV (Shore A) | A8y | Cleg/omsy | (%) ;{gg’e ke/|ouan- | dup
Sample 120°C, 123"5Cu:11i';1. Ir{it!af.ter Init | after | Init | after Ipit,af.ter Ipit’af.ter tlgc) (CQA(%

Number ; ’ -iallaging | -ial jaging | -ial laging | —ial |aging | -ial |Jaging
At e NF100/0 15.5/ 26° 39” 57§ 61| 100 88 40' —| 365 256 40 27 02):?% 26
A,35R/SBR70/30 27.00 26’ 50”7 | 65 69| 120 112 114 —| 425/ 194] 45 37] 0.079 31
A, 178 5050 | 228 24 007 | 67 71 138 115 — — 300 219 50 41 0572 2
A, 30/70 19.5 26’ 327 63i 67) 138/ 118 —| —| 300, 206| 39 40| 0.065 25
As 0/100 17.5) 23’ 367 60, 65 143 128 118 — 350 250/ 500 41/ 0.070 22
B, 100/0 21.0| 27 00”7 | 63 67 1290 100] —| —| 205 231 30| 30l 0.076] 25
B, 70/30 3.0 22’ 317 671 71 145 121 —| —! 288 200] 45 39] 0.075 35
B, 50/50 27.0, 21’ 237 | 66 70| 143 136 —| —| 300 214] 42| 38 0.079] 33
B, 30/70 26.5| 23" 327 66 70 169 142 164] —| S01 208 46/ 41j 0.074 31
Bs 0/100 21.5 28 13”7 65: 69| 159 152 155 — 301] 225 47 42, 0.064; 24
C 100/0 27.0] 24’ 25”7 | 63 68 131 123 68 — 425; 288l 44/ 33 0,065 26
C, 70/30 375 177 457 | 6ol 72 161 126 —| —| 300 169 42| 31| 0.057 46
G, 50/50 3.5 18 57| 70 74 175 1440 —| —| 300 131 43 34 0.065 35
C, 30/70 35.00 23 527 70‘ 74 163 154/ —| —| 300/ 200, 48 37, 0.057] 33
Cs 0/100 34.5| 19 337 | 68 73 165 155 —| —| 275 188 46 35/ 0.069 29
E, 100/0 15.5| 37" 207 | 62 66| 149 144 90| —| 475 313 48 40} 0.051} 26
E; 70/30 30.5| 24’ 05”7 | 65 70 153 149 111] ~—| 305 225/ 47 45 0.052 34
E, 50/50 32.0 27 20”7} 68 72 176) 141 161 —] 313 213 46] 44] 0,063 32
E, 30/70 33.00 22’ 26| 65 70 173l 1371 —| —| 300] 206/ 48 35 0,058 29
E: 0/100 30.00 23 147 65 70 175 141} | —| 288 200 47| 40/ 0.051} 24
F, 100/0 19.0 28 48”7 | 65 70} 133 120 65 —| 500 219 52 41 0.050, 29
F, 70/30 38.5 19/ 4271 66 (1 1s0 150 — —| 275 175 49, 36 0.052) 43
Fy 50/50 40.0] 19’ 28”7 | 68 72 178 166] —| —| 265 175 46| 41 0.067] 38
F, 30/70 30.0 18" 287 | 65 0 187 141| 161 —| 350 138 47| 38/ 0.074 35
Fs 0/100 37.00 21’ 047 | 63 68 147] 133 ~—| —| 200 157| 43] 39/ 0.059 32
G, 100/0 22.00 23 307 | 69 73 146l 136] 114 — 363 =204| 55 43 0.0371 33
G; 70/30 44.00 15’ 477 | 73] 76 179] 166] —| —| 200/ 138 47| 42| 0.045 49
G; 50/50 4.5, 15" 09”7 | 76| 79 179 167| 174 —| 313| 138 48 34 0.055 47
G, 30/70 49.5 14’ 507 | 74 77 1811 168] —| —| 213 150] 40, 33 0.088 43
Gs 0/100 45.0; 14’ 40”7 73| 76| 173 160 —| —| 213 125 39| 34 0.112} 36
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