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Application and Optimization of X-ray Digital Imaging in Non-destructive
Testing of Pressure Vessel Welds
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Abstract : With the development of industrial equipment towards higher safety and higher reliability, non—
destructive testing of weld quality in pressure vessels has become particularly important. X-ray
digital imaging technology, as an upgraded solution to traditional radiographic testing, has gradually
become the mainstream method for non—destructive testing of welds, thanks to its advantages of high
resolution, real-time imaging and digital processing. This paper systematically introduces the principle
and equipment composition of X-ray digital imaging technology. Combined with the defect types and
detection requirements of pressure vessel welds, it analyzes the application practice and advantages
of this technology. The technical bottlenecks and optimization strategies existing in current applications
were mainly discussed, and the future development trends of intelligence and standardization were
also prospected. Research shows that the promotion and application of X-ray digital imaging
technology can help improve the efficiency and accuracy of weld detection in pressure vessels and
ensure the safe operation of equipment.

Keywords : pressure vessel; weld seam inspection; X-ray digital imaging; non-destructive testing; technical
optimization
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