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1. Introduction

If deterioration caused by heat, ultraviolet rays, etc. in outer space
causes discoloration of the satellite's thermal control material, the
thermo-optical characteristics will change, and the internal
temperature may exceed the expected range. Therefore, before using
the material in outer space, it is necessary to conduct an ultraviolet
irradiation test on the ground to investigate the deterioration
resistance of the material. However, if the temperature of the sample
irradiated with ultraviolet rays is high, the deterioration of ultraviolet
rays may become severe. However, at present, it is not known
whether applying ultraviolet rays and heat at the same time has a
deterioration promoting effect, or whether each deterioration is
simply added together, so it is the research study to confirm the
presence or absence of that effect.
2. Experimental method
2.1. Experimental policy

Three comparative experiments were conducted to investigate the
presence or absence of the deterioration promoting effect. In Casel,
only UV irradiation was performed, in Case2, only heating was
performed, and in Case3, both UV irradiation and heating were
performed. Compare the total deterioration of Case 1 and Case2 with
the deterioration of Case3. If the total deterioration of Casel and
Case? is about the same as that of Case3, it can be said that there is
no deterioration promoting effect with ultraviolet rays, and if Case3
is more severely deteriorated, it can be said that it has a deterioration
promoting effect.
2.2. Absorption coefficient

The extinction coefficient is used as a parameter used when
adding the deterioration of Casel and Case2. The extinction
coefficient appears in Lambertbert's law, and is a value proportional
to the concentration of the substance that absorbs the light of the
substance, which corresponds to k in Equation 1, and the presence or
absence of the deterioration promoting effect is confirmed using
Equation 2.

A= —log(T) =kd

In addition to the absorption coefficient, the solar
absorption rate, which is generally used as an index for
evaluating thermo-optical characteristics, was also
measured.In this study, we used PolyPhenylSulfone

(PPSU), a general-purpose polymer material used on the

ground, rather than a space material that does not easily
deteriorate even after long-term UV irradiation. PPSU is a
material that is heat resistant and less susceptible to UV
deterioration.
3. Experimental results

Figure 3 shows the sunlight absorption rate of each
sample. In Casel and Case3, the absorption rate increases

from around 700 nm.
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Figure 1 Absorptance (thickness : 0.1mm)
Figure 4 shows the extinction coefficient near 250 to
600 nm. It can be seen that there is a difference from the
visible light region as well as the sunlight absorption rate.
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Figure 2 Difference in absorption coefficient between
Case 3 and Case 1 + 2 [250~600nm]

4. Summary

From the results of the absorption coefficient and the sunlight
absorption rate, no new deterioration occurs in ultraviolet rays and
heat, but it is considered that there is an effect of making the
ultraviolet deterioration more severe. In the future, it will be
necessary to investigate whether similar results can be obtained by
raising the sample temperature further, and to investigate the details
of deterioration using another measurement method such as FTIR or

mass spectrometry.
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