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Tab.1 Formulas of silica/SSBR composites modified by

silane coupling agents phr
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Fig.1 The G'-strain curves of silica/SSBR composites
(compounds) modified by silane coupling agents
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Fig.2 The G" -strain curves of silica/SSBR composites
(compounds) modified by silane coupling agents
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Fig.3 The tand-strain curves of silica/SSBR composites
(compounds) modified by silane coupling agents
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Fig.4 The G'-strain curves of silica/SSBR composites
(vulcanizates) modified by silane coupling agents
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Fig.5 E'-temperature curves of silica/SSBR composites
(vulcanizates) modified by silane coupling agents
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Fig.6 The tanod-strain curves of silica/SSBR composites
(vulcanizates) modified by silane coupling agents
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Fig.7 The tand-temprature curves of silica/SSBR composites
(vulcanizates) modified by silane coupling agents
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Tab.2 Physical properties of silica/SSBR composites
modified by silane coupling agents
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Tab.3 Action parameters of silica/SSBR composites
modified by silane coupling agents
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Rheological and Mechanical Properties of Silica/SSBR Composites
Modified In-situ by Silane Coupling Agent
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ZHENG Tao ,SHAO Hongqi”, WU Xiaohui”, NIU Qiqgiang
(1. Shandong Fengyuan Tire Manufacturing Co. ,Ltd,Zaozhuang 277300, China;2. Shandong Institute of Scientific and Technical Information,
Ji’nan 250101, China)

Abstract: In this study, the silica/solution polymerized styrene butadiene rubber (SSBR) composites
were preparedby in-situ modification using three kinds of silane coupling agents (Si69,Si75,NXT) ,and the
effects of the silane coupling agents on the rheological and mechanical properties of the composites were
studied. The results showed that the silane coupling agent NXT was more effective than the coupling agents
Si69 and Si75 in reducing the network degree of the silica fillers.Compared with the silica/SSBR composites
modified by silane coupling agents Si69 and Si75,the shear storage modulus of the silica/SSBR composites
modified by silane coupling agent NXT was lower, the Payne effect was weaker, the processability was
better, the loss factor and activation energy were smaller, the temperature dependence of the tensile storage
modulus was weaker, the hardness, tensile strength and elongation at break were equivalent, but the tear
strength was higher, the dispersion of the silica was excellent, and the interaction between the silica and
rubber was stronger.

Key words:silica; SSBR ;silane coupling agent;in—situ modification; Payne effect;rheological property;

mechanical property;loss factor





