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Abstract

Objective: The purpose of the research is to evaluate the radiation safety and protection effect on
X-ray nondestructive detector with self-shielding used in industrial production line. Methods: The
research method was taking the X-ray nondestructive detector with self-shielding lead cabinet as
the research object, and the radiation safety and protection effect of the device were analyzed.
Results: Under normal working conditions, the dose equivalent rate around 30 cm outside the
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shield of the X-ray nondestructive detector meets the requirements of the standard dose rate ref-
erence control level, and the radiation safety measures taken meet the requirements of protection
standard. Conclusion: After taking radiation safety measures such as radiation shield, safety in-
terlock and complying with operation regulations, the annual effective dose of workers can be
controlled within the dose control limit approved by the management department. The X-ray non-
destructive detector with self-shielding meets the radiation safety and protection requirements.
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Figure 1. Structure diagram of X-ray nondestructive testing device
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Figure 2. Schematic diagram of focus in side view and top view
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Table 1. Shielding calculation parameter table
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Table 2. Shielding performance and dose rate compliance with reference control level
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