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Abstract: High silica (Si0;) filled solution polymerized styrene-butadiene rubber (SSBR)/butadiene rubber
(BR) composites are an important development direction for green car tire stocks with high resistance to
wear and wet-skid. However, the influence and mechanism of varied crosslinking densities on the structure
and performance of high silica filled rubber stocks remain unclear.This study systematically investigated
the effects of sulfur dosages (0.8—2.4 phr) on the processing behavior, crosslinking network, and mechanical
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properties of high silica filled SSBR/BR (SiO, 100 phr) composites, which were compared with the low
silica filled (SiO, 60 phr) rubber composites. The results showed that the crosslinking density and ratio
of polysulfide bonds of high silica filled SSBR/BR/SiO, rubber composites increased linearly, where as
the ratios of mono-sulfide and di-sulfide bonds decreased with increasing sulfur loading. The addition of
an appropriate amount of sulfur improved the tensile strength, wear resistance, and tear strength of the
vulcanizates and significantly reduced the loss factor at 60 °C, which means that the rolling resistance of
the vulcanizates was significantly reduced, whereas the wet-skid resistance remained basically unchanged.
Compared with the low silica filled rubber vulcanizate, the highsilica filled vulcanizate exhibiteda higher
crosslinking density and better comprehensive mechanical properties with the same sulfur dosage (1.6 phr),
achieving the best balance among strength and toughness, wear resistance, and dynamic performance,
effectively improving the “magic triangle” performance contradiction of the tire. This study provides an
experimental basis and theoretical reference for the formulation design of green tire tread rubber.
Keywords: Solution polymerized styrene-butadiene rubber; Crosslinking density; Silica; Dynamic
performance; “Magic triangle” properties
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Figure 1 (a) The Mooney viscosity and stress relaxation rate and (b) volumetric flow rate and apparent shear viscosity of

SSBR/BR compounds with different contents of SiO,
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Table 1 Curing characteristics of the SSBR/BR/SiO,

compounds with different sulfur contents

Sample ML MH MHfML

number  (dN-m)  (dN-m)  (dN-m) L (min)  tgo (min)
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SH-2.0 34 20.2 16.6 1.4 3.8
SH-2.4 33 21.1 17.8 1.4 3.7
SL-1.6 2.5 17.8 15.3 1.6 5.1
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