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Correlation between accelerated aging and
natural aging of PBO fiber

YING Ling-hui WANG Yidong LIU Xiao-yun ZHUANG Qixin HAN Zhe-wen
( The Ministry of Education Key Laboratory of Special Functional Polymer Materials and Related Technology
East China University of Science and Technology Shanghai 200237 China)

Abstract: The change law of tensile strength and intrinsic viscosity of PBO fiber during natural exposure was studied. The re—
sults show that the strength of PBO fiber declines fast in the beginning of exposure and then the trend of decline becomes slow. The
correlation between natural exposure and accelerated aging for PBO fiber was also investigated in terms of aging time and irradiation
accumulation using strength of fiber as reference standard. It is found that the accelerating factor based on aging time changed great—
ly at different stages of aging while the accelerating factor based on irradiance accumulation almost unchanged till the strength of
PBO fiber decline to the 64% of its originally strength. So this method can be used to predict the failure behavior of PBO fiber in
the natural environment.
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Table 1 Atmosphere data during natural weather aging test
/ /
/°C 1% /h o (MJ/m?) /C 1% /h (MJ/m’)
2008 /8 28.4 75 165.6 510.70 2010/2 7.5 74 103.5 245.72
2008 /9 25.7 75 146. 1 432.47 2010/3 9.3 70 117.0 332.64
2008/10 20.7 74 101.6 315.21 2010/4 12.8 69 122.6 407.94
2008/11 13.2 71 107.5 236.67 2010/5 20.8 67 154.1 517.78
2008/12 7.5 65 154.8 261. 86 2010/6 23.8 75 95.6 433.09
2009/1 3.8 68 108.0 260. 14 2010/7 28.9 73 129.6 465.18
2009 /2 8.9 79 32.9 163.92 2010/8 30.7 68 205.2 532.49
2009/3 10.6 70 103.0 348.77 2010/9 26.2 72 148.7 393.44
2009 /4 16.3 65 191.0 542.99 2010/10 19.2 66 121.6 328.96
2009 /5 21.9 59 228.0 643.31 2010/11 14.0 62 147.3 285.22
2009 /6 26.2 72 149.0 464.96 2010/12 7.9 59 173.1 278.50
2009 /7 28.8 71 190.3 508.71 2011/1 1.5 61 122.9 250. 46
2009 /8 27.9 79 121.5 404.39 2011/2 6.0 69 112.7 273.77
2009/9 25.0 75 116.4 357.02 2011/3 9.3 56 185.6 453.81
2009/10 21.3 63 208.9 420.09 2011/4 16.0 61 191.1 529.78
2009/11 12.1 75 91.0 206. 83 2011/5 21.6 62 182.5 544.52
2009/12 6.4 68 140.9 250. 66 2011/6 24.3 80 85.3 363.84
2010/1 5.3 69 143.7 267. 11 2011/7 30.0 71 147.0 505.76
(3)
6 mg PBO 25 ml PBO/MSA 4 5 ml
( MSA) PBO/MSA o PBO/MSA
MC 0.8 ~0.9 mm o PBO Huggins
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