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Effect of Synergistic Modification on Wear Resistance and Thermal Properties of Epoxy Resin
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Abstract: In order to develop more environmentally friendly and low-cost wear-resistant epoxy resin (EP) materials, two
types of fibers, bamboo fibers (BF) and carbon fibers (CF), and two inorganic nanoparticles, carbon nanotubes (CNTs) and nano-
silica particles (nano-SiO,) were selected as reinforcement. Epoxy resin-based composites with various strategies of reinforcement
were prepared. The wear volume and glass transition temperature (7,) under low speed light load and high speed heavy load were
analyzed using M-2000A wear tester and dynamic mechanical thermal analyser. The results show that the nano filler have a great in-
fluence on T’ i and the volume wear of EP decreases with the increase of 7' 8 EP/5% nano-SiO,/2% BF shows the best modification
effect with a T, of 124°C, which is 11°C higher than that of pure EP. Under the same conditions, the friction coefficient under high
speed and heavy load is lower than that under low speed and light load. Compared with pure EP, volume wear rate of the EP rein-
forced with 5% nano-SiO,/2% BF is decreased by 19.24%, EP/0.5% CNTs/1% CF decreased by 47.75%,and 1% CF/EP decreased
by 65.68% under low speed and light load. The modification effect of CF is the best. Under high-speed and heavy-load conditions,
compared with the volume wear of pure EP, EP/1%CF is decreased by 74.09%, EP/5% nano-SiO,/2%BF is decreased by 75.3%,
and EP/0.5%CNTs/1%CF is decreased by 82.05%. The synergistic modification effect of nano filler and fibers is better. In particu-
lar, the modification effect of nano-SiO, and BF surpasses that of CF.
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