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Abstract

In complex mining environments, mining transport vehicles endure prolonged exposure to high loads and variable road conditions,
where tire wear and anti-skid performance directly impact transportation safety and economic efficiency. Factors such as slippery
terrain, gravel, and dust in mining areas exacerbate tire wear and increase skidding frequency. This study systematically investigates
tire wear mechanisms, periodic patterns, and anti-skid strategies for mining transport vehicles under actual operating conditions. The
research demonstrates a significant nonlinear relationship between tire wear and factors including temperature, load, road roughness,
and slip rate. Based on these findings, comprehensive anti-skid solutions are proposed, including tire structure optimization, intelligent
monitoring systems, differential drive control, and tire pressure management. Simulation and field test results indicate that the multi-
factor collaborative control system reduces tire wear rates by over 30%, significantly enhancing vehicle traction performance. These
findings provide theoretical and engineering support for optimizing safety and cost efficiency in mining transport equipment.
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