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Study on the influence of confined particles on friction-velocity
relationship of kinematic pair

SU Canchun, WANG Wei, YAN Xiaoyu
(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; Kinematic pair will be affected by dust, debris and other particles during motion, and its ki-
netic properties will undergo more complex changes. To address this problem, the spring-slider-con-
veyor belt friction experiment was carried out, and the changes of the friction-velocity relationship and
friction nonlinearity-velocity relationship were investigated through the introduction of confined parti-
cles such as silica, diamond and iron oxide into the aluminum slider-rubber conveyor belt. It is found
that different loads, particle materials and particle sizes have different effects on friction-velocity rela-
tionship. With the increase of the load, the mean friction and the standard deviation of the friction of
the slider increase. After adding the silica particles, the mean friction tends to decrease, while the
standard deviation of the friction tends to decrease first and then increase slightly. After adding dia-
mond and iron oxide particles, the mean friction tends to increase, while the standard deviation of the
friction tends to decrease. With the increase of particle size, the mean friction and the standard devia-
tion of the friction of the slider tend to increase. This study has some implications for the kinetic prop-
erties of kinematic pairs containing confined particles.
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