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Fig. 1 Temperature dependences of storage modulus G’ a and loss modulus G” b at frequency 1 rad/s and strain 0.1% for 120°Chollow symbol

and 160°C processed solid symbol SSBR/silica compounds containing different silane coupling agents
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Fig. 2 Strain dependence of storage modulus G’ a and loss modulus G” b at frequency 1 rad/s and temperature 100°C for 160°C processed SSBR/

silica compounds containing different silane coupling agents
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Fig. 3 Strain dependence of storage modulus G’ a and loss modulus G” b at frequency 1 rad/s and temperature 100°C for 120°C processed SSBR/

silica compounds containing different silane coupling agents
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EFFECT OF SILANE COUPLING AGENTS ON DYNAMIC RHEOLOGICAL
PROPERTIES FOR UNVULCANIZED SSBR/SILICA COMPOUNDS

ZHOU Ming'> SONG Yihu'> SUN Jin' He L TAN Hong ZHENG Qiang'
v Department of Polymer Science and Engineering ~ Zhejiang University ~Hangzhou 310027
% National Engineering Research Center for Compounding and Modification of PolymericMaterials ~ Guiyang 550025

Abstract Effects of silane coupling agent on the dynamic properties for unvuleanized solution-polymerized styrene
butadiene rubber SSBR /silica SiO, compounds were investigated on an advanced rheometric expansion system
ARES .1t is found that the molecular structure of silane coupling agent significantly influences the dynamic storage
modulus G’ in the temperature range from 100°C to 180°C and also the strain 7 and frequency w
dependence of G' at 100°C. The highest G’ appears for the compound containing bis- 3-triethoxysilylpropyl -
tetraslufide TESPT  and the lowest for the compound containing 3-octanoylthio-1-propyltriethoxysilane  NXT
indicating different reaction degrees of silane with Si0, and SSBR during mixing at 160°C . The molecular structure of
silane coupling agents also influences the 7 and w dependence of G’ at 100°C . The critical strains 7, for the
onset of nonlinear viscoelasticity are 1.00% 0.36% and 0.57% and the slopes of plotting lgG’ versus lgw in the
low w, range terminal range are 0.14 0.17 and 0.20 for the compounds containing TESPT TESPD and NXT
respectively. It is suggested that the increase of both ¥, value and the slopes of those plots are responsible for
surface-modification of SiO, particles and enhancement of interaction between the particle and SSBR.
Key words  Solution-polymerized styrene butadiene rubber SSBR  Silica SiO, Silane coupling agent

Surface-modification Dynamic rheological behavior





