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Application Analysis of Magnetic Particle Testing and Penetrant Testing in Nondestructive
Testing of Engineering Machinery Structural Components
Zhao Liu
China Energy Engineering Group Northwest Electric Power Construction Engineering Co., Ltd.

[Abstract] Engineering machinery structural components are subjected to complex loads such as heavy loads
and impacts over time, making them prone to hidden defects. Nondestructive testing is crucial for ensuring their
safe operation. Magnetic particle testing (MT) and penetrant testing (PT) are widely used in this field due to
their operational convenience and cost—eftectiveness. This paper elaborates on the principles, procedures, and
characteristic differences of the two testing techniques. Based on the types of engineering machinery structural
components, defect characteristics, and testing requirements, a comparative analysis of their application scenarios
is conducted from the perspectives of process, applicability, efficiency, and cost. Additionally, the technical
limitations are analyzed, and targeted improvement directions are proposed. The study aims to clarify the
application boundaries and optimization paths of the two techniques, providing a scientific basis for technical
selection in the nondestructive testing of engineering machinery structural components and contributing to the
improvement of testing quality and equipment operational safety.
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