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Abstract

In order to improve the transportation efficiency of launch vehicles and reduce rocket launch
costs, using composite tanks instead of metal storage tanks is the most direct and effective way.
Low- temperature composite tanks exhibit obvious leakage failure before structural bearing fail-
ure, and advanced leakage detection methods must be used to detect leakage and determine lea-
kage rate of composite tanks. In this paper the construction of a leakage detection system platform
for composite low-temperature tanks is carried out and leakage detection tests on composite
scaled low-temperature tanks is conducted. The leakage changes of composite scaled low- tem-
perature tanks under repeated pressure, repeated refuel and drainage of low-temperature me-
dium, vibration with low-temperature medium, and liquid oxygen immersion were obtained. The
main factors affecting the leakage of composite scaled tank were studied and analyzed. The work
is of great significance for the leakage detection and structural design of composite low-temperature
tanks.
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Figure 1. The sample for composite laminates leakage detection
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Figure 2. The leakage detection system for composite laminates
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Figure 3. Helium leakage rate of composite laminates with different ply-angles
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Figure 4. The sample of the composite scaled-down tank
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Figure 5. The test system
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Figure 6. The temperature probe line on the outer surface of the composite scaled-down tank
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Table 2. The temperature values of each part of the tank during the 24-hour immersion test
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Table 3. The temperature values of each part of the tank during the 48-hour immersion test
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Table 4. The leakage rates of composite cryogenic scaled-down tank and its connecting parts
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