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ABSTRACT

There are a number of effects by solar radiation in many aerospace industrial fields,
such as degradation of mechanical properties, sealing effect of sealants or decolorization.
Because it takes long time to investigate these effects by using the light of natural state,
new methods are developed for accelerating this phenomenon. In this paper, we developed
an apparatus to simulate accelerated solar radiation phenomenon selecting irradiation
intensity 1,120W/m” as the designed environment. Epoxy polymer as the composite
material was chosen and processed by ASTM-D638, a reference for tensile test of polymer
and plastic. Total color shift was selected as the test category to evaluate acceleration of
the test. We obtained acceleration factors and numerical model from test data and
concluded it can shorten test periods by accelerated irradiation intensity of 1,120W/m’
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Fig. 1. Dimensions of the test specimen
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Table 3. Average RGB values of each specimen

, | Cycles R G B
W/m
O(Ref) | 209.83 231.08 225,88
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Table 4. Measurement results of AFE

1 2 3.5 2 3.5
SUN, SUN, SUN, SUN, SUN,

56C 28C 28C 56C 56C
#1 8.46 9.53 23.34 10.15 15.25
#2 12.10 6.64 16.44 15.31 36.16
#3 14.00 10.29 29.20 16.69 47.24
I 11.52 8.82 22.99 14.05 32.88
o 2.30 1.57 522 2.82 13.27

Table 5. Coefficients and each relation equation

ai a as
2 SUN 0 0.3792 -0.0023
3.5 SUN 1.0553 -0.0084
AEqun Y, g = 0.3792 X — 0.0023 X
AFE;5an Yy 5 g0y = 1.0553 X — 0.0084 X?
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Table 6. Comparison of four acceleration
model and R?

Accel. Model Equation R?
1% linear 7= —0.01587 + 74.32 | 0.9981
nd , 7= 69.67 — 0.0112]
2" polynomial —(89%10° )12 1.0000
Exponential 7= 117.26¢ 9% | 0.9604
Inverse Power | 7= (2.89x10°)1 1% | 0.8647

Table 7. Comparison of acceleration factors
from four acceleration models

Accel. Model AFy gy AFy 5 v
1% linear 1.45 457
2" polynomial 1.39 463
Exponential 1.75 4.06
Inverse Power 2.29 447
Experimental 1.40 4.64
150 ¢ Experimental Data
- —1st Linear
= —2nd Polyn.omial
L_T_ IGG \ _f:l::ErSE l:DV'VEl‘
% 3G\K
% Q'\\
= \’\\ﬁ
§60 1120 1680 2240 28}00 3360 3920

Irradiation Intensity, / |W/m2]

Fig. 14. Graph of inverse power model
and experiment data
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