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Effect of graphite on friction and wear properties of copper matrix
graphite composites based on discrete element method

MENG Xiang, XIE Ting, CHEN Kun, ZHANG Longxiao, XU Jian, LI Wenbo
(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; The numerical model of copper matrix graphite composite and 45 # steel friction pair was es-
tablished by two-dimensional particle flow code (PFC2D). Based on the ring-block sliding contact
mode, the dynamic change law of friction interface during friction process and the influence of graphite
particle size and volume fraction on the friction and wear properties of the composite material were
studied. The results showed that the graphite lubrication layer was gradually formed on the friction
surface of the composite material and 45# steel during the friction process, and the contact between
the friction pair was gradually transformed from metal and metal contact to graphite and metal con-
tact. With the increase of time steps, the friction coefficient of the material decreased as a whole and
reached a stable fluctuation. With the increase of graphite particle size, the friction coefficient in-
creased, and the wear amount first decreased and then increased. When the graphite particle size was
18 pm, the minimum wear amount was 1. 65X10 * m’. With the increase of the graphite volume frac-
tion, the friction coefficient of the material decreased, and the wear amount first decreased and then
increased. When the graphite volume fraction was 12%, the minimum wear amount was 1. 61 X
10 8 m?,
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