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Research on damage detection technique of cryogenic
tank adiabatic structure using ultrasonic guided waves

MA Yunlong, GAO Yihang
( Beijing Institute of Astronautical Systems Engineering, Beijing 100076 , China)

Abstract: According to the damage and failure mode of the Reusable Launch Vehicle (RLV) cryogenic
tank insulation structure, combined with the NDT technology of adiabatic structure debonding, a techni-
cal solution of insulating structure debonding detection and monitoring was proposed based on ultrasonic
guided waves. Also the adiabatic structure debonding ( specimen stage) was detected in the temperature-
load combined loading test, while the feasibility of the system was preliminarily measured by principle
verification test, which provided support to the design, performance assessment and maintenance of RLV
cryogenic tank insulation structure.
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Fig. 1 Infinite circular thin-walled shell without stress
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Fig. 2 Three modes of guided wave in hollow cylindrical shell
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Fig. 3 Logic flow chart of insulation structure monitoring and detection
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