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Comparative analysis of X-ray and ultrasonic techniques in
non-destructive testing of metal structures
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Abstract

Non-destructive testing technology plays a key role in ensuring the safety and reliability of metal structures. In this paper,
radiographic testing and ultrasonic testing are taken as the research objects, and a systematic comparative analysis is carried out
from the aspects of principle, characteristics and application. The advantages of X-ray and y-ray imaging mechanism, digital ray
technology, and the propagation characteristics of ultrasonic waves in metals and emerging ultrasound technologies such as phased
array and total focus imaging are discussed in depth, and the differences between the two technologies in key indicators such as
metal defect detection ability, precision resolution, detection efficiency and environmental adaptability are emphatically evaluated.
The research results of this paper can provide a theoretical reference for the rational selection of nondestructive testing technology in
engineering practice.
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