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Abstract

X-ray inspection occupies the main position in the field of non-destructive testing and is widely
used in various fields. In this paper, the composition of in situ X-ray detection system and the rea-
lization of hardware function are analyzed. Experimental analysis was carried out on various
components of X-ray image intensifier, MCP collimator, FPGA image processing system, etc., and
the factors affecting the imaging quality of the whole testing system were studied in detail, so as to
improve and optimize the whole NDT system.
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Figure 1. Rendering of the in situ X-ray inspection system. (1. X-ray tube 2. Test object 3.
Image intensifier 4. CCD camera 5. Computer 6. Image processor 7. Highlighter)
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Figure 2. Schematic diagram of the X-ray image intensifier
based on MCP
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Figure 3. Microchannel board
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Figure 4. Working principle of the collimator
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Figure 5. Schematic diagram of the collima-
tor structure
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Figure 6. Collimator detection facility rendering
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Table 1. MCP collimator parameter table under different voltages

= 1. FEBET MCP #EESH#HE

7, T. T
40kV 032 0.06 0.09
50 kv 037 0.08 0.12
70kV 0.42 0.1 0.13
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Figure 7. MCP collimator picking energy and X-ray energy relationship curve
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Figure 8. CCD sensor
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Figure 9. CCD working principle diagram
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Figure 10. Structure of the radiographic processing system
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Figure 11. Image processing structure
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Figure 12. X-ray original image without
the measured object
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Figure 13. X-ray denoising diagram of
the object without measurement
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Figure 14. Physical map of the tested chip
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Figure 15. X-ray original image of the tested
chip
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Figure 16. Chip X-ray denoising
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Figure 17. Chip X-ray denoising details
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Figure 18. Ray resolution card physical map
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Figure 19. X-ray original image of the ray resolu-
tion card
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Figure 20. X-ray denoising diagram of the ray
discrimination rate card
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