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ABSTRACT

Epoxy polymer exposed to solar radiation on long-term is required to a long-term
environmental test in order to ensure the reliability of operation performance. In this
paper, the solar aging experiment is performed for 7, 14, 28, 56, and 84 cycles, using
solar simulator designed according to MIL-STD-810. After the aging experiment,
measuring RGB values and using the CIE1976 color space, each RGB decreasing rates
and total color shift are calculated. In addition, using a universal testing machine,
mechnical properties  according to ASTM-D638 are measured. As a result, by
increasing solar aging period, total color shift is increased, and the tensile strength
and elongation are decreased, but the elastic modulus and the poisson’s ratio are
slightly changed.
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Fig. 3. Schematic view of solar simulator

Fig. 4. Specimen arrangement for solar
radiation test
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Fig. 5. Photograph result of solar
radiation test

Table 1. Spectral energy distribution and
permitted tolerances of solar
simulator([8]

Spectral regions
Sector —
UVvV-B UV-A | Visible | Infared
Wave-length | 0.28~ 0.32~ 0.40~ 0.78~
(um) 0.32 0.40 0.78 3.00
Irradiance 517~
(W/m?) > 63 604 | 4%
TO"?;?)”CG +35 | 35 £10 +20

Table 2. Solar radiation test conditions

Actinic effect test
Test duration 10 or 56 cycle
Test type Steady state
Irradiance 1,120W/m?
Uniformity of irradiance +10%
Temperature in chamber 49C
Air velocity in chamber 1.5m/s
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Fig. 6. RGB values for irradiation periods
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