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Effect of fluororubber content on properties of phenolic resin-based friction materials
ZHANG Xiang, GUO Jianbing, ZHANG Kai, WEI Lanlan, LI Shengnan, JIANG Tuanhui
(Guizhou Key Laboratory of Advanced Utilization of Barite and Associated Resources, Guizhou Material Industrial Technology Institute, Guiyang
550016, China)

Abstract : Fluororubber modified phenolic resin-based friction materials were prepared by dry molding process. The effects of
fluororubber contents on the mechanical properties, thermal stability, friction coefficient at different temperatures and high-tempera-
ture wear rate of the friction materials were investigated. The results show that with the increasing fluororubber content, the shear
strength is decreased. Especially, when the fluororubber content is 20 wt%, the shear strength is dropped sharply. After adding fluoro-
rubber, although the impact strength of the friction material fluctuates, it is still higher than that of the friction materials without fluo-
rorubber. The fluororubber has a significant impact on the thermal decomposition rate of the material within 200—600 °C, where the
maximum thermal decomposition rate increases as the content of fluororubber increases, which results in a decrease in thermal stabil-
ity of the friction materials. Compared with the friction material without fluororubber, when the fluororubber content rises to 5 wt%,
the friction coefficient is firstly increased and then slightly decreased as the temperature rises. At this time, a small amount of holes
are produced on the wear surface, and the high-temperature wear rate increases. As the content of fluororubber is 10 wt%, the fric-
tion coefficient is higher and shows little fluctuation at different temperatures, and the continuous friction film is formed on the wear
surface, reducing the increase amplitude of high-temperature wear rate. When the fluororubber content is 15 wt%, the friction coeffi-
cient increases initially and then slightly decreases with the rising temperature, and a large number of tiny pits are formed on the
wear surface, and the continuity of the friction film is destroyed, resulting in a greater increase in the high-temperature wear rate.

When the fluororubber content reaches 20 wt%, the friction coefficient is decreased as the temperature rises. However, the highest
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friction coefficient is achieved at the lower temperatures. At the same time, the severe peeling occurs on the wear surface, and the

high-temperature wear rate is the highest.

Keywords : friction material ; fluororubber ; friction coefficient ; mechanical property ; thermal stability ; high-temperature

wear rate
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Tab.1 Mass fraction of each component in phenolic friction materials
%
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Components
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Phenolic resin 20 20 20 20 20
Fluororubber 0 5 10 15 20
Graphite fiber 5 5 5 5 5
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Graphite 5 5 5 5 5
BaSO, 20 20 20 20 20
CaCoO, 25 20 15 10 5
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Fig.2 SEM images of shear sections of friction materials with different

fluororubber mass fractions
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