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Abstract : Stone-chipping can result into cracks in the underbody of the vehicle, thus exposing the underbody to air corrosion.

Corrosion can reduce the durability of the vehicle. To address this problem, many studies have been conducted to simulate the
stone-chipping phenomena. Previous research showed simulation results of the stone-chipping phenomena, though they were not
verified with experiments. In this study, the experimental setup was established to represent the stone-chipping phenomena and

experimental results were compared with earlier studies that were obtained from a theoretical perspective. The scattering angle
and the velocity of the particles were measured by using a high-speed camera. The rotational speed of the tire was set at 100, 110,
120, 130, and 140 RPM, respectively. The differences between the experiments and previous theoretical results ranged from 12 %

to 20.4 %. Therefore, the theoretical approach may be modified in future studies to obtain more accurate results.
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Fig. 1 Stone chipping phenomenon of particle
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Fig. 2 Tangential angle and velocity with respect to the particle
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Fig. 3 Absolute speed of the particle in the local reference frame
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Fig. 4 Stone chipping experimental wheel specification
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Fig. 8 Experimental set up
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Table 1 Particle scattering angle according to wheel velocity

RPM Degree(°)
100 64.75
110 58.14
120 52.14
130 46.67
140 40.82

Fig. 10 Stone chipping experiment (100 rpm)
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Fig. 16 Contact definition of particles at tire tread pattern

Table 2 Comparison results between experiment and simple model

Simple model Experiment Error

KoM ) ) )

100 0.390 0.324 20.4

110 0.349 0.306 14.1

120 0.328 0.293 12.0

130 0.285 0.244 16.8

140 0.201 0.179 12.3
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