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Research on Synergistic Enhancement of Mechanical Properties and Weather Resistance of
Aluminum Alloy Panels for Building Decoration
Wang Xiaodong
Jixiang New Materials Co., Ltd.

[Abstract] Aluminum alloy panels for building decoration, renowned for their lightweight weight, high
decorative appeal, and ease of processing, are widely used in modern architectural facades and interior decoration.
Their mechanical properties and weather resistance directly determine the durability of decorative effects,
structural safety, and service life. Currently, traditional aluminum alloy panels for building decoration face a
common challenge: the difficulty in simultaneously optimizing mechanical performance and weather resistance
—enhancing mechanical properties often compromises weather resistance, while improving weather resistance
may weaken mechanical indicators such as strength and stiffness, failing to meet the dual requirements of "safety,
durability, and long—term aesthetics." This study systematically analyzes the core factors influencing the
mechanical properties and weather resistance of aluminum alloy panels for building decoration through material
modification and surface treatment technologies. It elucidates the underlying mechanisms for synergistic
improvement and proposes an integrated approach combining "alloy composition optimization, surface
composite modification, and process parameter control." Experimental validation and engineering applications
confirm the feasibility and eftectiveness of this approach, providing theoretical support and practical guidance for
the high—performance development, production, and application of aluminum alloy panels in building
decoration.
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