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Abstract

Application of light-weight composite materials to cryogenic liquid-hydrogen tanks is important for weight
reduction of hydrogen aircraft and high-performance rockets. In this study, the fundamental characteristics of
composite and adhesive materials at cryogenic temperatures were obtained. The result can serve as reference data for
research and development of cryogenic liquid-hydrogen composite tanks. The mechanical properties of composite
laminates and adhesive materials were measured to clarify the effect of a cryogenic environment on these properties.
The test results indicate that the stiffness and the coefficient of thermal expansion which are resin-dominant properties
change significantly with decreasing temperature, although the cryogenic environment has a minor effect on the fiber-
dominant properties. The adhesive resin exhibits plastic properties at room and high temperatures. The plastic
properties of the adhesive resin under shear and tensile loadings are found to be appropriately configured with the

yield criterion that have hydrostatic stress dependence.
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temperature sensor temperature sensor
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on strain gage on cooling plate
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