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Effect of rubber powder content on properties of low heat build-up polyurethane/ultra-fine
fully-vulcanized acrylonitrile butadiene rubber elastomers
Zhang Qiang'?, Liu Zhiming', He Maoyong’
(1. School of Mechanical , Electronic and Control Engineering, Beijing Jiaotong University,, Beijing 100044, China; 2. Shanxi Taibao Sealing Tech-
nology Co.,Ltd., Taiyuan 030032, China; 3. Department of Materials Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China)
Abstract : The inherent limitation of conventional 4, 4" -methylene diphenyl diisocyanate-based polyurethane (PUR) elasto-
mers in tire applications stems from their pronounced dynamic heat generation. Therefore, the polyurethane/ultra-fine fully-
vulcanized acrylonitrile butadiene rubber powder (PUR/UFNBRP) elastomers with high-strength and low dynamic heat build-up
were successfully prepared via an in-situ synthesis method. And the effects of UFNBRP load on the mechanical properties , dynamic
mechanical properties (DMA), dynamic rheological properties and micromorphology of PUR/UFNBRP elastomers was also investi-
gated. Results indicate that the tensile strength of PUR/UFNBRP elastomers first increases and then decreases with increasing
UFNBRP content. When the mass proportion of UFNBRP is 0.1%o, the tensile strength of PUR elastomer attains to 45.1 MPa, which
was about 263.7% higher than that of pure PUR elastomer. Moreover, the results of DMA show that UFNBRP can significantly
reduce the dynamic heat build-up of PUR elastomers, the loss factor of PUR elastomer at 60 °C is approximately 0.034, which is
approximately 66.0% lower than that of pure PUR elastomer. Furthermore, comprehensive analysis of these above results, combined

with investigation of fourier-transform infrared spectroscopy, dynamic rheological characterization and micro morphology clarifies
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that UFNBRP powders are uniformly distributed in PUR matrix via the network structure, reducing the microphase separation degree

of the PUR elastomer and suppressing the ordering degree of hard segments, which impose strong constraints on the PUR molecular

chains, minimizing frictional heat generation to some extent. Consequently, PUR/UFNBRP eclastomer exhibits exceptionally low

dynamic heat build-up.
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dynamic heat build-up ; dynamic rheological property
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