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Optimization and performance analysis of forklift mast
structure based on lightweight design
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Abstract

This study addresses the lightweight design requirements for forklift mast structures, conducting in-depth research on structural
optimization methods and performance evaluation. Through detailed analysis of existing mast configurations combined with
advanced finite element analysis techniques and optimization algorithms, a series of practical lightweight design solutions are
proposed. While ensuring compliance with fundamental performance criteria including strength, stiffness, and stability, the
research achieves significant weight reduction, thereby enhancing overall operational efficiency and energy utilization. The study
comprehensively considers load conditions under various working scenarios, implementing refined design and optimization of critical
components. Experimental validation confirms the effectiveness and reliability of the optimized solutions. The results demonstrate
marked improvements in comprehensive performance after lightweight design implementation, providing valuable references for
energy conservation, consumption reduction, and technological innovation in the forklift industry.
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