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Non-Destructive Testing and Residual Strength Assessment Methods for Typical Structural
Components of Aging Aircraft and Their Engineering Applications
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[Abstract] This paper focuses on typical structural components of aging aircraft. It first elaborates on the damage
characteristics and non—destructive testing (NDT) requirements for components such as wing main spars and
fuselage frames, which must meet four core requirements including high detection rates. Subsequently, NDT
techniques such as ultrasonic and eddy current testing are introduced. Residual strength assessment employs
methods including fracture mechanics theory, finite element analysis, and experimental verification. Through
case studies of the wing main spar of an aging transport aircraft and the fuselage skin of a passenger aircraft, the
application of detection and assessment methods in engineering is demonstrated, providing effective solutions
and references for ensuring the flight safety of aging aircraft.
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