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Comprehensive Magnetic Powder and Penetration Testing
for Surface Defects in Civil Air Defense Equipment
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Abstract

Civil air defense equipment serves as critical components for wartime air defense and peacetime disaster prevention. Surface defects
in these devices can significantly compromise protective effectiveness, while single-method testing has inherent limitations. This
study proposes an optimized integrated testing protocol through four dimensions: improving detection accuracy and efficiency,
streamlining application processes, enhancing operator training, and refining quality control standards. The paper first outlines the
functions, requirements, types, and application fields of civil air defense equipment, then analyzes the fundamental principles of
magnetic powder and penetrant testing. Practical case studies validate the feasibility of the proposed strategy. This research provides
practical references for improving surface defect detection quality and ensuring stable equipment operation, while offering significant
practical value for standardizing industry testing practices.
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