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Study on the effects of functional resins on the rheological properties
and vulcanization characteristics of silica-filled tread rubber compound

Ning Weiming', Xu Yan', Dong Ziliang®®, Zhang Ning', Long Feifei', Liu Jiagiang', Zheng Tao', Wang Linjie**

(1. Shandong Fengyuan Tire Manufacturing Co. LTD., Zaozhuang 277300, Shandong, China;
2. College of Intelligent Manufacturing, Qingdao University of Science and Technology, Qingdao 266061,
Shandong, China;
3. National Engineering Research Center for Advanced Tire Equipment and Key Materials, Qingdao University
of Science and Technology, Qingdao 266061, Shandong, China)

Abstract: With the development of green tire fechnology, the application of highly dispersed silica/silane
coupling agent systems in tfread rubber has become increasingly mature. Functional resins, as important
compounding aids, have a significant impact on the processing properties, vulcanization characteristics, and
physical and mechanical properties of rubber compounds. Based on laboratory quick rheological test data,
this paper studies the application effects of four different types of functional resins (5600, CSR6383, HB103,
WSR6100) in silica-filled natural rubber/cis-polybutadiene rubber/styrene-butadiene rubber blends. Starting
from rheological parameters such as minimum torque (M,), maximum forque (M), and scorch time (f,y), the
principles by which different resins affect the viscosity, crosslinking density, and processing safety of rubber
compounds are analyzed. Experimental results show that HB103 resin significantly increases the modulus of
the rubber compound, but the processing viscosity also increases accordingly; 5600 resin exhibits excellent
processing safety; while CSR6383 and WSR4100 resins are relatively balanced in performance. Therefore, this
paper provides data support and theoretical reference for the formulation design of high-performance green
fire tread rubber compounds.
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