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Application of Video Endoscope Technology in Rocket Pipeline

HUANG Yun ZHOU Pengfei WEI Quan LI Laipin ZHOU Jianping
(Shanghai Spaceflight Precision Machinery Research Institute , Shanghai  201600)

Abstract In order to detect the inner surface defects of the pressurized conveying pipeline of rocket and improve
the quality of the pipeline, investigation on the application of endoscope technology in the inner surface of the rocket
pipeline was carried out.In this paper, the technical characteristics of the endoscope equipment and the selection of the
equipment probe and the technological methods of the size measurement and to calibrate the dimension of defects are
introduced.The types of the detected inner surface defects were classified and summarized.Electron microscope and the
metallographic techniques were used to analysis defects that are difficult to be identified.The results show that when video
endoscope inspection technology was used to inspect the inner surface of the rocket pipeline, the probe with a larger
diameter should be preferentially selected according to the inner diameter size of the pressurized pipeline.By using the
defect comparison method of the measurement calibration, the results are more accurate with strong on—site detection
applicability.The image of the defect by endoscope display technology is clear and stable , and the types of the defect in
the inner surface can be correctly identified.Finally, the effect of the detection can meet the processing requirements.
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Tab.1 The contrast range of probe of commonly used

standard
3k H A% /mm I il /mm I HEEFl /mm
2.4 2.5~10 3.0~6.0
2.7 275~ 14 3.5~6.0
4.0 45~14 5.0~7.0
6.0 =7.0 =7.0
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Fig. 1 The image calibration
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Fig. 2 The artificial defects
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Tab.2 The data sheet of the test measurement of
diameter 0. 25 mm

FF Bl M | F EA¢I: MR 2E
5 /mm 1% 15 /mm 1%
1 0.24 4 11 0.26 4
2 0.24 4 12 0.24 4
3 0.25 0 13 0.25 0
4 0.24 4 14 0.24 4
5 0.25 0 15 0.23 8
6 0.23 8 16 0.23 8
7 0.23 8 17 0.26 4
8 0.26 4 18 0.27 8
9 0.25 0 19 0.24 4
10 0.24 4 20 0.24 4
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Fig.3 The corrosion of inner surface of stainless steel conduit
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Fig. 4 The metal remains in conduit
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Fig. 5 The burrs in the stainless steel conduits
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Fig. 6 The peeling of the stainless steel conduit
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Fig. 7 The scratch and peeling of the stainless steel conduits
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Fig. 8 The abnormal spots(yellow spots , white spots)
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Fig. 9 The pits and bulges of the stainless steel conduits
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Fig. 10 The abnormal spots of the bellow seals
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Fig. 11 The picture of electron microscope of corrosion in the

bellow seals
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Fig. 12 The energy spectrum 1 of corrosion in the bellow seals
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Fig. 13 The energy spectrum 2 of corrosion in the bellow seals
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Fig. 14  The picture of the electron microscope of yellow spots in

50pm

the bellow seals
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Fig. 15 The image of the metallographic of yellow spots in the

bellow seals
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Fig. 16 The image of the energy spectrum of yellow spots
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