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Abstract: As the main vulnerable component of the ball mill, the lining plate is subject to continuous
impact and extrusion friction from steel balls during operation, resulting in wear. This article adopts the
Archard model to conduct simulations on the mixing of equal quantities of two sizes of media, 5 mm and 10
mm, inside the ball mill under the conditions of no lining plate, different lining plate shapes, and lining
plate heights. The aim is to delve deeply into the motion behavior of particles under these different
conditions and their impact on lining plate wear. Through this research, the author hopes to gain a deeper
understanding of the stratification and wear mechanisms of the ball mill lining plate, further optimize lining
plate performance, improve mill efficiency, and reduce the wear of the ball mill lining plate. After
simulation and analysis, the following conclusions are drawn: 1) The particle stratification phenomenon is
caused by the end cover effect and the difference in lifting ability of the lifting bars for different particles. In
the absence of lifting bars, small particles tend to concentrate in the center of the cylinder due to their
lighter weight, while large particles distribute around the periphery due to their heavier weight. When
lifting bars are introduced, small particles tend to gather at both ends of the cylinder, forming a new axial
distribution, while the distribution of large particles remains relatively stable. 2) Rectangular lifting bars
tend to cause greater wear on the lining plate compared to trapezoidal lifting bars. However, as the height
of the lifting bars increases, the frictional wear of the cylinder gradually decreases. This simulation result is

limited by the Archard model, which fails to take into account the influnce of impact wear.
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Fig. 1 Front view of three-dimensional model of
the ball mill cylinder
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Table 1 Material parameters and contact parameters
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Fig. 2 Curve of Lacey index variation over time for
each group without setting the start time of wear
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Fig. 3 Particle velocity distribution under different shapes
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Fig. 4 Cross section diagram of radial particle distribution under different shapes
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Fig. 5 Cross-sectional view of axial particle distribution under different shapes
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Fig. 6 Axial particle distribution under different shapes
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Fig. 7 Energy dissipation spectra of particles and cylinder under different shapes
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Fig. 8 Radial particle velocity distribution at different heights
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Fig. 9 Cross-sectional view of radial particle distribution at different heights
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Fig. 10 Cross section of radial particle distribution at different heights
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Fig. 12 Dissipated energy spectra of particles and
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