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Styrene content, % 34.6 23.4
Vinyl content, % 40.1 N/A
TDAE oil content, phr” 375 375
Mooney viscosity, MU"* 53.2 49.1

*Parts per hundred rubber. **Mooney unit.
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Ingredient SBR/BR blend ratio
100/0 90/10 80/20 70/30 0/100

SBR (6450SL or 1723) 1375 123.75 110 96.25 0
BR 0 10 20 30 100
ZnO 3 3 3 3 3
Stearic acid 2 2 2
6PPD 1.5 15 1.5 1.5 15
T™Q 1 1
Paraffin wax 2 2 2 2 2
Filler (CB or Silica) 80 80 80 80 80
TESPT* 8 8 8 8 8
TDAE oil** 10 13.75 175 21.25 475
TBBS 1.2 1.2 1.2 1.2 1.2
TBzTD 0.2 0.2 0.2 0.2 0.2
Sulfur 2.2 2.2 2.2 2.2 2.2

*TESPT was added only in silica-filled system. **Total oil content was kept constant at 47.5 phr for all compounds.
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Silica-filled system

Blend ratio Hardness Tensile strength My Tear strength Hardness Tensile strength Mg, Tear strength
(Shore A) (MPa) (MPa) (N/mm) (Shore A) (MPa) (MPa) (N/mm)
S-SBR/BR
100/0 61.2+1.1 16.9 £ 0.6 2.09 £ 0.04 103.5+1.3 64.9+0.5 18.7+1.3 3.36 £ 0.01 115.5+4.7
90/10 59.9+0.4 16.6 £ 0.6 1.78 £ 0.04 101.8 £ 1.2 62.4+0.4 174+09 2.63 £0.09 113.8 £3.1
80/20 60.0 £ 0.4 15.7+0.3 1.77 £0.02 994+ 1.6 60.9 + 0.4 17.0£0.8 2.46 + 0.04 109.9 £2.9
70/30 59.9+0.2 159+ 04 1.80 £ 0.02 948 +1.9 61.1+04 16.1 £ 0.6 2.38 £0.03 108.4 + 4.6
E-SBR/BR
100/0 62.1+£0.2 18.6 £ 0.4 1.87 £0.03 106.2 +3.1 60.6 £0.2 19.8+0.8 2.31+0.06 1223 +22
90/10 60.0 + 0.4 17.5+£0.8 1.76 £ 0.03 103.9 + 4.1 58.1+0.5 18.8 £ 0.6 2.42 +£0.06 1156 £3.7
80/20 60.7 £0.7 17.5+0.5 1.72 £0.03 999+1.3 59.3+0.6 17.0 £ 0.6 2.45 +0.04 112.2+3.8
70/30 60.5+ 0.4 16.5+0.3 1.70 £ 0.03 90.3+2.9 58.1+0.7 16.8 £ 0.7 2.17 £0.02 99.0£4.5
Pure BR
0/100 58.7+0.8 123+04 1.50 £ 0.04 526+2.2 57.6+0.7 13.2+0.2 1.73 £0.03 78.8+3.2
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Abstract: This work aimed at investigating the effects of blend ratio between styrene butadiene
rubber (SBR) and butadiene rubber (BR) and SBR type (E-SBR and S-SBR) on properties
of SBR/BR tire tread compounds. Influences of these parameters on properties of the tread
compounds reinforced by 80 parts per hundred rubber (phr) of carbon black (CB) and silica were
also compared. Results reveal that hardness, strengths, and wet grip efficiency were impaired
whereas rolling resistance was improved with increasing BR proportion. Surprisingly, the
presence of BR imparted poorer abrasion resistance in most systems, except for the CB-filled
E-SBR system in which an enhanced abrasion resistance was observed. Obviously, S-SBR gave
superior properties (tire performance) compared to E-SBR, particularly obvious in the silica-
filled system. Compared with CB, silica gave comparable strengths, better wet grip efficiency,
and lower rolling resistance. Carbon black, however, offered greater abrasion resistance than

silica.

Keywords: SBR, BR, Carbon black (CB), Silica, Tire.
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