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nterfacial Wear Mechanical Mechanism of Hard

Particle Between Kinematic Pairs

CHENG Pengfei'*, WU Zhengquan'
(1. School of Mechanical Engineering, Henan Institute of Technology, Xinxiang 453003, China;

2. Xinxiang Engineering Technology Research Center for Digital Design and Manufacturing of
Electromechanical Equipment, Xinxiang 453003, China)

Abstract; Taking coal and aluminum oxide particles as the research projects, a tribological test of it
was carried out with the reciprocating tribological wear tester, in which the surface wear mechanism of ki-
nematic pairs was investigated. Moreover, the simulation model of parallel plate shear and slipping with
hard particles was also established using PFC2D software platform. The correlation mechanism between
surface wear morphology of kinematic pairs and force chain distribution characteristics of simulation model
was summarized and analyzed. The experimental results indicate that the surface morphology with coal
particles is indentation wear, and it of aluminum trioxide particles is scratch wear. The numerical simula-
tion results indicate that the shear expansion phenomenon is more occurred for coal particles with the high-
er frictional coefficient and surface tack. Thus, the density and hardness of granular media are bigger than
that of other area which produce higher Hertz contact stress. So, the indentation wear marks on the metal
pairs surface are produced. For aluminum trioxide particles, the shear expansion phenomenon is not easily
occurred due to the higher hardness, low frictional coefficient, and surface tack. So, the scratch wear mor-
phology is obtained as a result of sliding friction.

Key words: kinematic pairs; hard particles; wear morphology; force chain



