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Abstract: To address the severe abrasive erosion of aluminum alloy turbocharger impeller vanes in high—speed
rotating engines operating within arid desert environments, this study developed a high —performance elastic
polyurethane—based protective coating. The coating system provides effective barrier protection for lightweight
aluminum alloy substrates against repeated impacts from high —speed sand particles, preventing premature
material failure. Through molecular structure optimization of polyurethane resin and incorporation of high -
performance wear-resistant fillersithe coating’s dynamic impact toughness, elastic recovery rate and structural
strength were significantly enhanced. Key performance evaluations under simulated desert conditions
demonstrated that optimized coatings exhibited superior sand erosion resistance under high —speed sand
impacts,with quality loss rates markedly lower than conventional coatings. This research provides an innovative
elastic polyurethane coating solution for long—term protection of critical rotating engine components in harsh
desert environments, effectively extending impeller service life.
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