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Abstract

With the rapid development of industrial equipment and construction projects, component defects seriously affect structural safety.
Traditional destructive testing methods are difficult to meet the full lifecycle management requirements of engineering projects, while
nondestructive testing (NDT) has become a core technology due to its non-invasive, efficient, and precise advantages. This paper
reviews the principles and mainstream methods of NDT, analyzes defect characteristics and testing requirements for three major
scenarios: wind power equipment, concrete structures, and metal welds, proposes a hierarchical combined testing selection principle,
and explores the trends of intelligent, multi-technology integrated development and industry challenges. The study shows that multi-
technology integration and intelligent testing can significantly improve testing efficiency, providing theoretical and practical support
for quality and safety management in major engineering projects.
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