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Abstract

We have studied the blending effects of Diene NF 35R and Alfin 1530 at various blending ratios,
100/0, 70/30, 50/50, 30/70, 0/100, and of carbon black HAF.-HS and ISAF.HS at various compoundmg
ratios of 45 PHR, 55 PHR, 65 PHR, for tyre tread rubber.

As the results, it was found that;

1. For tyre tread rubber, as the blending ratio, AR 1530/Diene NF 35R, indicated 70/30, the physical
properties we examined were most excellent.

2. Excellent result was obtained in the case of carbon black compounding ratio of 55 PHR. The
compounding of ISAF-HS made better result than that of HAF.HS for tensile strength, but the compou-
nding of HAF-HS made better result than that of ISAF-HS for tearing strength and best result for
abrasion quantity.

3. Heat buildup obtained from compounding carbon black HAF-HS indicated low temperature than
that from compounding carbon black HAF.HS. As the compounding amount of carbon black increased,
and as the blending amount of AR 1530 decreased, the heat buildup increased.

4, Carbon black was more efficient to AR 1530 than to Diene NF 35R.

5. In the physical properties, mooney viscosity and mooney scorch time, as the compounding amount
of carbon black increased, the values of mooney viscosity increased, but that of mooney scorch time had
a max. point at the compounding amount of carbon black, 55 PHR.
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Table 1. Recipes for Tread Rubber

Mue e Nol A A, A A A | B, B, Bo B B | G G G G G
Diene NF 35 R 0 30 50 70 100 0 30 50 70 100 0 30 50 70 100
AR 1530 100 70 50 30 0 100 70 50 30 0 100- 70 50 30 0
Zinc oxide 5 v o n n 5 v v nr n 5 v n o r
Stearic acid 3 ” ” ” ” 3 ” ” V4 ” 3 /4 /4 " ”
Sulfur 2 v noon A N 2 v n o n
Accelator CZ 1.6 # ” ” ” 1.6 » ” " ” 1.6 » non ”
Antioxidant PBN 2 . w r nu 2 nv n o 2 v v on n
Sundex 790 1257 nmw n n 27 o n n 12.5 v  nw n
Carbon ISAF-HS 8 v v nr 55 v n nr n 65 v n n

Table 2, Recipes for Tread Rubber

Materials Sample No. E, E2 E E, E F, F, Fs F; Fs G G; Gy Gy Gs

Diene NF 35R 0 30 50 70 100 0 30 50 70 100 0 30 50 70 100
AR 1530 100 70 50 30 0 {100 70 50 30 0 100 70 50 30 0
Zinc oxide 5 v v n rw 5 »w v nr 5 n v v o n
Stearic acid 3 ” ”n ” 3 n ” ”n ” 3 ” ” ”
Sulfur 2 » ” ” ” 2 » ” ” ”n 2 n ” ” "
Accelator CZ 1.6 7 n n n 1.6 v v n n 1.6 » nv nv
Antioxidant PBN 2 n " 7 ” 2 ” " " 2 n ” ” ”
Sudex 790 12,5 » ” ”n ” 12.5 # ”n ” " 12.5 » ” n ”
Carbon HAF-HS 45 ” ” ” 55 » ” " ” 65 » ” ” "
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Table 3. Physical Properties
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Physical Mooney 300% Tensile . Tearing Heat
Properties%gggsﬁi’ Scorch (I-Slirdneiz Modulus | Strength El‘mgat“m Strength |Abras-build-
MSI+4yTim?: M;/ ore | (kg/em?) | (kg/em?) ° (kg/cm) | ion | up
o +5(unit (ec) | (4t)
Sample No. (120°C) | (19500, [ AjT AT A|T} A|T|A ¢CS
A; Diene 0/100 16.0| 49’ 257 | 63| 74| 53} ~—| 165 138 625/ 275 26| 23 0.021 13
A; NF  30/70 17,3 44’ 30”7 65| 75| 62 —| 127| 116] 450/ 250, 22| 20| 0.032 16
As 35R  50/50 18.2 40’ 05~ 67| 76| 80 -—| 117| 109 400 225 20; 18 0.030; 19
A4 AR 1530 70/30 19.3 38’ 007 | 68 75| 81 —| 98 97/ 350f 225, 19| 17| 0.069 23
As 100/0 19.3) 36" 557 | 69 76 —| —| 85| 83 300 175 19/ 16| 0.061] 22
B, 0/100 19.2{ 49" 25”7 66| 77 95 ~—| 188 164| 5250 275 28 23] 0.031 17
B: 30/70 22.20 517 407 | 68/ 80| 103 —| 169 148/ 450 250 24/ 19| 0.044] 19
Bs 50/50 23.6| 49’ 407 | 70 79 92| —| 145/ 136/ 425 250/ 26/ 19| 0.044] 21
B, 70/30 24,3 43’ 507 | 71 81 95 —| 124/ 108 376 2000 25 17 0.049 22
Bs 100/0 28.3 35 15”7 | 70, 81 -— —| 112| 101] 300] 200 15/ 14| 0.048 23
C 0/100 25.4| 44’ 357 | 74| 83| 117 —| 168 144] 400| 225 29| 19| 0.022] 24
C; 30/70 28.5( 38 307 | 76| 84 131 — 163 141] 375 200 28 22 0.041 25
Cs 50/50 30.6( 35/ 157 { 77 84{ 1383 —| 166] 144 350 200 28/ 21 0.038 24
C, 70/30 31.2| 34’ 457 | 76| 83 135 ~—| 163 147 3850 200, 23| 19} 0,052 25
Cs 100/0 32.0; 32" 007 | 76 84 — —| 131/ 125/ 300 200, 18 17} 0.032} 27
E, 0/100 15.3] 407 107 | 65 73 77| —| 179 142 5501 275 31 19, 0.019] 14
E, 30/70 16.3| 37 107 | 66, 74 74| —| 136 110, 450 250] 28/ 14| 0.029] 14
E; 50/50 16.8] 367 007 | 67| 74| 84| —| 133 107| 425 200{ 20, 14{ 0.034| 15
E, 70/30 17.3 34’ 307 | 69 76/ 83 —| 104/ 91| 350 150, 18/ 15| 0.074| 16
Es 100/0 18.5| 327 457 71 771 —] —| 89 58 300 150, 15/ 13| 0.072 17
F, 0/100 17.6] 45’ 25”7 | 70| 78| 108] ~—! 193 161 500{ 225 30| 21} 0.018 16
F. 30/70 19.2] 44’ 107 | 71} 79 96 — 151| 125 400 200, 29| 17| 0.032 18
Fy 50/50 21.0] 39’ 15”7 | 73] 80| 117 —| 159, 124/ 375 175 25 17) 0.039 19
4 70/30 21.8| 37/ 457 | 74/ 81 100 - 130/ 103 375 175 26| 16| 0.052| 21
5 100/0 25.2] 372 05”7 | 74| 82 98 —| 109 86| 325 150 21| 16| 0.050[ 22
G, 0/100 21.0| 41’ 257 | 77 78 132 —| 189 160 450 225/ 31} 18| 0.030| 18
G; 30/70 23,00 35" 40”7 | 78 81| 116] —| 167 142} 375 175 26] 18] 0.048 21
3 50/50 27.0| 32’ 257 | 77| 83 128 —| 144| 131 350/ 1501 26 18| 0.052] 22
4 70/30 28.2| 31’ 10”7 | 77| 84 132 —| 143 112 325 150 24| 18 0.051 25
5 100/0 31.0 29’ 20| 78 84 —| —| 118 103 250] 125/ 18] 15| 0.040| 26
35
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