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X-ray digital imaging detection technology for
brazed body of thrust chamber
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Abstract ; Aiming at the requirement of brazing quality inspection of brazing body in thrust chamber
of hypergolic rocket engine, the research on X-ray digital imaging automatic inspection system and in-
spection technology of brazing body was carried out. An automatic X-ray digital imaging detection system
was developed. This system was used to carry out zonal penetration test, determine the number of zones
and robot path planning, and complete the program teaching. The sensitivity test was carried out and
compared with the conventional X-ray film method. Results show that the detection system and the tech-
nology can meet the test requirements, can effectively detect the 2 mm X 1.5 mm not soldering defects
and 0.5 mm cooling channel congestion. Compared with manual radiography, the image deformation is
small and the image width is large, which improves the defect detection rate, detection reliability and
consistency, and the efficiency is increased by three times. The products that passed the tests have com-
pleted the test run and flight mission assessment.
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Fig.1 Corrugated plate brazing structure
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Fig.2 Milling groove brazing structure
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Tab.1 Sensitivity of X-ray detection for various parts of

thrust chamber body
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Fig. 3 Automatic X-ray digital imaging detection system

for thrust chamber body
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Tab.2 The best image ambiguity under different focal points
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Fig. 4 Sensitivity of image quality meter under

different magnification times
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Tab.3 Comparison table of lower body detection image

results under different voltages
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Fig. 5 Comparison of influence of overlay times on results
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Fig. 6 Image comparison of two detection processes
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