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Abstract: High altitude operation machinery is not only used for construction and equipment maintenance, but also an indispensable
tool in emergency rescue tasks. Its performance, stability, and safety largely determine the efficiency of operations and the safety of
operators. In recent years, lightweight design has become an important direction in the research and development of high-altitude work
machinery, with the goal of improving work efficiency, reducing energy consumption, and lowering transportation costs by reducing
equipment weight. The lightweight of machinery not only enhances flexibility, but also improves its stability and operational
performance. This article analyzes the principles, development trends, and applications of lightweight technology for aerial work
machinery, and evaluates its impact on mechanical performance and economic benefits through practical cases, providing theoretical
support for future technological innovation and applications.
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