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Abstract: Affected by environment elements, the degeneration of mechanical property for carbon fiber
reinforced polymer (CFRP) composites under hygrothermal environments is an important engineering
problem, and the key segment on solving this problem is how to reappear the aging effect of natural en-
vironment on CFRP by taking accelerated aging experiments under laboratory condition. Based on time-
temperature-humidity superposition principle (TTHSP), the change of viscoelasticity for CFRP is con-
sidered as damage measure for Hygrothermal aging. The equivalent conversion relationship between dif-
ferent Hygrothermal environments is determined, and the calculating method of equivalent conversion
coefficient is provided. Taking a typical CFRP used in warcraft structure for example , equivalent con-
version coefficients under different hygrothermal environments are calculated, the accelerated aging en-
vironment spectrum are programmed according to the conversion of ground parking environment spec-
trum, and the accelerating result is acceptable . Finally, the influences of temperature and humidity on
equivalent conversion coefficient are checked, and the result shows that the influence of temperature
change on equivalent conversion coefficient is more remarkable than that of humidity change.
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Tab.2 Unite shift factor of temperature and humidity

RH /% t/°C
25 30 35 40
70 3.72 1.78 1.43 0.33 0.15
80 3.06 1.71 1. 38 0.28 0.09
90 2.82 1.76 1. 35 0. 26 0
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Tab. 4 Average month spectrum of ground temperature-RH at certain airport h
RH/% t/°C — Hé
1 2 3 4 5 6 7 8 9 10 11 12
20 0 0 0 0.0 5.3 35.5 22.8 1.7 14.0 30.3 10.0 0.7
25 0 0 0 0.0 1.0 9.3 40.5 30.2 23.9 6.7 1.7 0.0
& 30 0 0 0 0.0 0.0 0.3 7.5 39.2 19.0 0.5 0.0 0.0
35 0 0 0 0.0 0.0 0.0 0.9 1.3 0.0 0.0 0.0 0.0
20 0 0 0 1.2 10.1 58.3 74.0 11.5 38.7 75.0 14.8 0.3
25 0 0 0 0.0 0.7 12.1 63.8 132.7 102.9 12.9 0.0 0.0
80 30 0 0 0 0.0 0.0 0.9 12.6 51.9 21.2 2.0 0.0 0.0
35 0 0 0 0.0 0.0 0.0 0.3 0.4 0.0 0.0 0.0 0.0
20 0 0 0 0.5 6.8 47.9 119.5 57.7 103.4 55.1 10.6 0.0
25 0 0 0 0.0 0.0 3.5 50.4 189.4 127.2 5.1 0.0 0.0
%0 30 0 0 0 0.0 0.0 1.8 11.8 6.0 0.0 0.0 0.0 0.0
35 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
x5 REBLHENRER EVAXIEE TS A G
Tab.5 Average month spectrum of equivalent reduced temperature-RH at certain airport h
RH/% t/°C ik
1 2 3 4 5 6 7 8 9 10 11 12
20 0 0 0 0 0.001 0.007 0.004 0.0003 0.003 0.006 0.002 0.000 1
25 0 0 0 0 0.017 0.154 0.672 0.500 0.397 0.111 0.028 0.000 0
& 30 0 0 0 0 0.000 0.011 0.279 1.456 0.706 0.019 0.000 0.000 0O
35 0 0 0 0 0.000 0.000 0.42 0.607 0.000 0.000 0.000 0.000 0
20 0 0 0 0.001 0.009 0.050 0.064 0.010 0.034 0.065 0.013 0.000 3
25 0 0 0 0.000 0.014 0.236 1.240 2.586 2.006 0.251 0.000 0.0000
50 30 0 0 0 0.000 0.000 0.038 0.525 2.164 0.884 0.083 0.000 0.000 0
35 0 0 0 0.000 0.000 0.000 0.157 0.210 0.000 0.000 0.000 0.000 0
20 0 0 0 0.001 0.010 0.072 0.180 0.087 0.156 0.083 0.016 0.0000
25 0 0 0 0.000 0.000 0.061 0.875 3.290 2.209 0.089 0.000 0.0000
. 30 0 0 0 0.000 0.000 0.080 0.527 0.268 0.000 0.000 0.000 0.000 0
35 0 0 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0000
it 0 0 0 0.002 0.051 0.709 4.943 11.178 6.395 0.707 0.059 0.000 4
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