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Abstract

Rubber compounds for low rolling resistance tire tread generally compose of SSBR/BR
blends reinforced with silica. This work aims to use NR instead of BR. The blends of NR/SBR are
investigated with emphasis on effect of types and grades of SBR on the blend properties. The
blend ratio was fixed at 50/50 by weight. Based on the basic property study of NR and SBR, SBR has
slower cure reaction rate than NR. Moreover, ESBR and SSBR show different cure behaviors and
mechanical properties. The optimum initial mixer temperature setting for mixing of NR/SBR in small
internal mixer was at 110°C, which led to final or dump temperature in a range of 130-135°C. Two-
step mixing method was applied in which first half of DPG was added together with silica and silane
coupling agent in the first mixing step, while the second half was added together with curatives in
the second step. On comparing the use of ESBR with SSBR (525 V50 HM) having similar styrene
content (i.e. 23.5 and 25 wt%, respectively), the silica-reinforced blend with S25 V50 HM shows
lower tan O at 60°C and higher tan O at 0°C which is suitable for tire tread compounds. Moreover,
the blend with SSBR (FX $34 V32 HM) also shows lower tan O at 60°C and clearly higher tan O at
0°C compared to the use of ESBR. Therefore, with respect to wet grip and rolling resistance
properties, S25 V50 HM and FX S34 V32 HM SSBRs are suitable for blending with NR. In the blends
of NR/SSBR (S25V50HM) at various blend ratios, the use of NR more than 60 phr results in the large
change in the properties in which processing properties, tensile strength and elongation at break
are improved, but modulus, hardness as well as resilience are clearly decreased. Tan O at 0°C
and 60°C of the blends are also affected with negative impact on wet grip and no clear
improvement in rolling resistance. When compared the data obtained with the references, the
value of tan O at 60°C of the NR/SSBR (RSS3/ 525 V50 HM) (50/50) blend is lower compared to all
references, indicating that this compound can be used for preparation of low rolling resistance tires.
The results indicate that SBR type selection for blending with NR reinforced with silica is crucial. The
proper SSBR grade gives superior mechanical and dynamic properties compared to the use of ESBR.
SSBR with 25 % styrene and 50 % vinyl (S25 V50 HM grade) offers overall better properties than
other grades, in accordance with our objective to develop NR/SBR blend compounds for more

environmental friendly passenger car tire treads.
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