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Abstract

This study took in-built energetic powdery material with low dose X-ray attenuation character in
igniter within steel housing and its analogues as the major objects. Simulated specimens were de-
signed and detected by digital radiographic detection system and industrial computed tomogra-
phy (CT) detection system. The optimal parameters were explored by effectively imaging detec-
tion. In the meantime, image analyses through digital detection were used to make sure that in-
built energetic powdery materials with low dose X-ray attenuation character were accurately loaded
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in sealed steel housing. The results revealed that digital radiographic detection system collabo-
rated with industrial CT detection system might estimate the in-built energetic powdery material
in igniter within steel housing and its analogues more effectively.
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Figure 1. A diagram of the loading structure of a typical ig-
nition
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Figure 2. A partial image of loading (left) and unload-
ing (right) in one igniter by film radiography
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Figure 3. Part housing work wear
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Table 1. The main parameters of the digital ray detection system
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Table 2. The main parameters of the industrial CT inspection system
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Table 3. Different transmission voltage test of the ® 3 mm filling tube shell in 16 mm steel housing body
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Figure 4. Low voltage 160 kV (left) vs. high voltage 315 kV (right) detection image
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Table 4. Tests for different exposures
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Figure 5. Low exposure (top) vs. high exposure (bottom) detection image
5. KB E(L)SEBRAE(T)RNE KT

6. KR
6.1. MSH
BTN T /AN B A 2 R R ) B e S A R R e 4 5 R
6.2. BEIEFERAZEHETHRFHERNER
WA O 2.5 mm 55 & 7.4 mm PRAA A TR G0 E R RIEE, 20 B S N

DOI: 10.12677/ms.2021.1111133 1149 FHE Rl


https://doi.org/10.12677/ms.2021.1111133

Hh5E AN/ BARSR AR IR 45 R iR in 2k 6 P, Al R anlsl 6 515 7.

Table 5. The detection parameters
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Table 6. The steel housing work wear test of diameter of the cylinder in ® 2.5 mm, ® 7.4 mm and the six-side steel housing
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Figure 6. The load image of the ® 2.5 mm MZ0214 in 14 mm
steel thickness cylinder housing
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Figure 7. (The 18 mm six-side steel housing ® 7.5 mm Tai’an MZ03) DR detection
image (the middle was partially loaded)
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Table 7. Results of the threaded housing work wear test, ® 2.5 mm and ® 7.4 mm in filling diameter
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Figure 8. Measurement of the loading situation in M26
threaded housing ® 7.4 mm YH18
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Figure 9. Images of the test pieces under
industrial CT detection
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Figure 10. Measurements of detecting images of ® 4 mm
filling pieces in 18 mm thick steel threaded housing
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Figure 11. The loading status can be determined by CT measurement (CT mea-
surement in Mark1)
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Figure 12. The ignition loading status is determined by digital ray detec-
tion image measurement (local image)
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Figure 13. Confirms ignition loading status via CT test (local image)
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