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1. Research Background

The constituent materials of a satellite
exposed to the harsh environment of space deteriorate
under the influence of them, and in the worst case, it can
cause the failure of the satellite body. Therefore, it is
common to perform a "ground simulation test" in which
the space environment such as ultraviolet rays and
radiation is reproduced on the ground in advance and a
deterioration evaluation test is performed.

In this research, we focused on the "storage
environment of the

sample after the material

deterioration test" in the ground mock test.

2. Research Methods

In this study, three types of polymer film
materials (thickness: 100um), PPSU, PC, and PA, were
used as samples. These samples are deteriorated by
using an ultraviolet simulated light source (Xe lamp:
manufactured by Ushio, Inc.). The amount of ultraviolet
rays in this study was set to 250 [ESH]. Then, it is
evaluated by transmittance measurement using an
spectrophotometer

ultraviolet-visible near-infrared

(Cary7000).

3. Research Results

First, the values of the solar absorption rate
before and after exposure to the atmosphere are as
shown in Fig. 1. From Fig. 1, it can be seen that there

was almost no change in the measurement results in

each atmosphere, and that "the sun absorption rate is
almost unaffected by atmospheric exposure after UV
irradiation."

Next, focusing on the local change in
transmittance over time after exposure to the
atmosphere, in the wavelength range shown in Table 1,
"It was found that the transmittance recovers with

the passage of time after exposure to the atmosphere.”

4. Conclusion

In this study, the following two results were
obtained due to changes in the sample storage
environment (vacuum — atmosphere) after UV irr.
® There is almost no change in the solar

absorption rate due to atmospheric exposure.
® Local permeability recovers after air exposure.
From these facts, it can be concluded that "the
deterioration is recovered by storing the UV-
deteriorated sample in the atmosphere". In this study, we
estimated that this recovery factor may be atmospheric
moisture.

In the future, in order to investigate the
recovery factor in detail, it is necessary to make it
possible to carry out other analytical methods such as
mass spectrometry and FT-IR while holding the sample

in vacuum, and proceed with research to elucidate the

mechanism in more detail. Is
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