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Spacecraft operate in a harsh space environment, so in order for them to operate normally
until the end of their operational life, it is necessary to understand the degradation of materials
used for spacecraft and to adopt materials that meet the required specifications at the design
stage. The outgassing test, in which a sample is heated in a vacuum to examine its outgassing
characteristics, is used to select materials. Outgassing refers to gases generated from organic

materials and other materials in a vacuum environment. Outgassing from an operational
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spacecraft can recondense and contaminate the surfaces of cameras and solar cells, resulting
in image quality degradation of captured images, reduced power generation, and other defects.
Standards for outgassing tests include ASTM E595 set by ASTM International, which is
adopted by NASA and JAXA, and ECSS-Q-70-02 set by ESA. Outgassing tests have been
conducted by various space agencies and research institutes, but the results have varied.

The purpose of this paper is to establish the experimental environment necessary to collect
data to clarify the effect of moisture sorption during sample weight weighing, which is one of
the factors contributing to the variability of outgassing test results. By establishing an
experimental environment that will allow for the evaluation of the effects of moisture sorption
in outgas testing, it will be possible to separate the factors that are thought to contribute to
the variability of outgas test results from other factors and to discuss them separately.
Depending on the magnitude of the effect, this research may be useful for improving test
standards, improving test equipment for outgassing tests, and clarifying the mechanism of
moisture sorption in vacuum-heated materials in the atmosphere. The experimental
methodology follows the ASTM E595 test standard. Samples are exposed to a constant
temperature and humidity environment for 24 hours for conditioning, and samples are
weighed after exposure. Weigh the sample immediately after vacuum heating by transferring
the sample into an inert gas environment with sufficiently low oxygen and moisture
concentrations after vacuum heating for 24 hours and weighing. Weigh the sample again by
transferring it to a constant temperature and humidity environment and continuously
weighing it for 24 hours to determine the effect of moisture sorption on the sample. An
experimental environment was constructed to enable these tasks, and the performance of the

experimental environment was evaluated.
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