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Performance improvement of vacuum heating chamber used

for moisture adsorption behavior evaluation

Iwata Laboratory, Mechanical and Space Systems Engineering Course, Department of Space
Systems Engineering, Kyushu Institute of Technology
191A2071 Tsubasa Sato
Outer space is a very different environment from that on the ground and is a harsh
environment. In a vacuum such as space, volatile substances inside materials vaporize and
are generated as outgas. The outgassing can adhere to the lenses of the spacecraft's onboard
sensors and cameras, causing contamination that can significantly affect the accuracy of
observations. However, because spacecraft are in space, they cannot be easily repaired in the
event of a malfunction, and contamination cannot be wiped off. Therefore, materials used
for spacecraft must be screened in advance by ground tests at the design stage.

There is an international standard, ASTM-E-595, for outgassing measurement tests, which
is one of the methods for screening materials. The general flow of the test described in
these standards is described below.

1. weigh the sample under atmospheric conditions.
2. expose the sample to a vacuum environment and conduct the test.
3. weigh the sample again under atmospheric conditions.

In this procedure, the sample that was exposed to the vacuum environment is degassed and
dry. Therefore, when the test is completed and the sample is removed from the test apparatus
to be weighed, even a short time before the sample is placed on the balance for gravity
measurement, moisture in the air adheres to the sample, causing the sample weight to change
(increase). The ASTM standard for outgassing measurement, ASTM-E-595, takes this into
consideration and states, "Remove the sample from the test apparatus, place it in a desiccator,
carry it in the desiccator, and weigh it within two minutes of removing it from the desiccator.
Weigh the sample within two minutes of removal from the desiccator." The weight is
measured within 2 minutes after removal from the desiccator. The previous study,
"Investigation of the Effect of Moisture Adsorption on Weight Measurement and
Improvement of Outgassing Equipment for Space Environment Resistance Evaluation,"
examined how much the mass changes in a few minutes as described in these standards. In
order to investigate the mass change, it is essential to improve the testing environment of the
outgassing test equipment to ensure that each experiment is performed accurately and in a
manner that can be guaranteed. Therefore, it is necessary to determine the extent to which

water adsorption has an effect on the weight measurement, which can be a measurement error



each time, whether it is negligible, and if not, what needs to be done about it. This paper
outlines the objectives of the research, the modification of the experimental apparatus, and

the improvement of the experimental method.
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