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Trajectory of tire wear particles based on boundary layer and
complex potential theory

ZHANG Tao, HUANG Haibo , DONG Jia’nan
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China)

Abstract: Tire wear particles have serious impact on the ecological environment and human health and how to
capture and deal with the particulates has become an important issue to protect the environment. In this paper,
the boundary layer and the complex potential theory are used to establish the two-dimensional scattering model
of tire wear particles in polar coordinates. The scattering path of the particles is calculated and verified by
experiments. Furthermore, the influence of various factors on the collision height between the wear particles and
wheel cover is obtained through orthogonal test. The results show that the collision height between the wear
particles and the wheel cover is largely determined by the time in the boundary layer. The scattering height of the
tire wear particles with diameter from 2.5 to 5 pm is not greatly affected by the vehicle speed variation. The
height of collisions of the tire wear particles with diameter from 5 to 15 um increases first and then decreases
with the increasing of the vehicle speed, and the turning speed of the vehicle decreases as the particle size
increases. Finally, the order of the factors influencing the collision height between the wear particles and the
wheel cover is obtained through orthogonal test as: the vehicle speed, the wheel radius, the half-length of the
contact length and the distance between the tread and the cover.

Key words: tire wear particle; boundary layer; complex potential; movement trajectory
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