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Influence of three-body particles on time-varying characteristics of tire braking friction force

DING Yining"?, YAN Xiaoyu"?, ZHENG Yuhuang'*, SUN Haobin'"’
(1. Fujian Key Laboratory of Intelligent Machining Technology and Equipment, Fuzhou 350118, China;
2. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In order to explore the effects of three-body particles on the time-varying characteristics of braking
friction between tire materials and hard road surfaces, a three-body friction testing machine with a spring-metal
slider-rubber conveyor belt structure was designed to analyze the time and frequency domain characteristics of
friction between slider and conveyor belt under different loads and speeds. Results show that friction is more
stable at higher belt speed. At low speed and low load, the intervention of three-body particles will cause the
friction signal frequency domain to be distributed in the low frequency region, and the surface roughness of the
slider affected by the particles will increase significantly after the friction behavior. This study can provide ref-
erence for tire-road braking force prediction under the influence of three-body particles.
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Fig.1 Schematic diagram of spring—slider-conveyor
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Tab.1 Main chemical components of soil

S Si0, ALO,  Fe,0, CaO
SH/ (g kg) 645 130 67 12

FEWNIT MgO K,0 Na,0  P,0;
S/ (g kg) 9.8 9.5 5.1 1.1
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Fig.2 Relationship between velocity and

friction force under different loads
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Fig.3 Time-varying signal and frequency spectrum of friction force and velocity in the presence of
three-body particles without load
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Fig.4 Time-varying signal and frequency spectrum of friction force and velocity in the presence of

three-body particles and a load of 2 N
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Fig.5 Time-varying signal and frequency spectrum of friction force and velocity in the presence of

three-body particles and a load of 4 N
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Fig.6 Morphology of hard silica particles at different rotational speeds
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Fig.7 Surface roughness diagram of slider
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