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Study on Effect of Carbon Black/Silica Ratio
on the Rubber Cross—linking Degree Using NMR

Zhu Shudong, Feng Ming, Hua Shutai, Zhou Bing, Zhang Lijie
( Shandong Linglong Tire Co., Ltd., Zhaoyuan 265400, China )

Abstract: The influence of the ratio of carbon black and silica on the cross-linking degree of rubber compound
was studied using nuclear magnetic resonance (NMR) method with a NMR based cross-linking degree tester. The
results of NMR based cross-linking degree test could reflect the interactions between of silica, carbon black and
rubber. It was found that the cross-linking degree was highly dependent on the ratio of carbon black and silica. The
cross-linking degree increased with the increase of carbon black content. The addition of silane coupling agent Si75
could reduce the interaction between silica and carbon black, improve the dispersion of silica, and minimize the

delay of vulcanization due to the large amount of silica.

Keywords: nuclear magnetic resonance; cross-linking density; tester; carbon black; silica
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