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Effects of Low Epoxy Modified Phenolic Resin Content on Properties of Composite Friction Materials
Zhao Junshan"*, He Chunxia'*, Liu Junheng" >, Guo Peiwen' >, Zhang Xian''*
(1. College of Engineering, Nanjing Agriculture University, Nanjing 210031, China ;
2. Key Laboratory of Intelligence Agriculture Equipment of Jiangsu Province, Nanjing 210031, China)

Abstract : To explore lower content(resin matrix mass fraction < 25%) of resin matrix composite friction material
performance, an epoxy-modified phenolic resin as matrix, adding carbon powder as strengthening agent and SiC powder, Al,O;
powder, graphite, nitrile-butadiene rubber as packing, the four different contents of epoxy modified phenolic resin composite friction
materials were prepared by moulding method. The physical and mechanical properties of the materials under different temperature
were tested. Their worn surfaces were observed by scan electron microscope and its wear mechanism was analyzed. The thermal
stabilities of the materials was analyzed by using thermal analyzer. The results show that with the decreasing of the matrix content,
the thermal properties of the materials are improved, and when the mass fraction of the matrix is 10%, the starting decomposition
temperature and residues are higher, which are 402.8°C and 92.93% ; However, this change can decrease the coefficient, hardness,
impact strength and compression strength. The friction coefficient of the material, which matrix mass fraction is 15%, has good
stability for temperature, and it has stable friction coefficient with small wear rate and less small pits of surface defects under the
high temperature. When raising the temperature from room temperature to 350°C , the fiction coefficient reduces from 0.306 to 0.223,
and the wear rate increases form 0.091 x 10”7 ¢cm’ /(N - m) to 0.290 x 10”7 ¢m’ /(N - m). However, when matrix mass fractions are
10% and 25%, the friction and wear properties of the materials are unstable with the temperature change, and under high temperature
their friction coefficients are small and wear rates are large,, which have pits of surface defects are more and larger.

Keywords : epoxy modified phenolic resin ; composite friction material ; friction and wear ; thermal stability
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