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Abstract: A prediction model for corrosion and fatigue performances of the prior—corroded aluminum alloys
under a varied corrosion environment al spectrum based on artificial neural net was developed and the nondin-
ear relationship betw een maximum corrosion depth, fatigue performance and corrosion temperature, time was
established based on BP learning algorithm analysis and convergence improvement. The maximum corrosion
depth and fatigue performances of prior-corroded aluminum alloys can be predicted by means of the trained
neural net from the testing data. The learning algorithm for neural net is BP(back-propagation) algorithm
with 242 structure. The results show that, for multifactor corrosion prediction, the prediction model based
on BP learning algorithm for corrosion and fatigue performances of the prior—corroded aluminum alloys is fea—
sible and effective. T hus, by virtue of the prediction model, the future corrosion status and fatigue perfor—
mances of aluminum alloys can be evaluated under random complicated environmental spectrum.
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1
Table 1 Tested data, predicted results and errors
d/ mm DFR/MPa
T/ H/h /% /%
15 12 0. 0246 0.0199 19. 10569 225.75 217. 82185 3.51192
15 30 0.0314 0. 03452 - 9.93631 204. 06 210. 18274 - 3.00046
15 60 0. 0423 0. 04657 ~ 10. 0%56 198. 25 202. 66673 - 2.22786
15 96 0. 0634 0. 06279 0.96215 191.73 193. 22811 - 0.78136
25 12 0.033 0. 0275 16. 66667 218.72 213. 94667 2. 18239
25 30 0. 0411 0.0438 - 6.5034 203.3 203. 17187 0. 06303
25 60 0. 0617 0. 05991 2.90113 195.7 195. 34776 0. 1799
25 96 0. 0806 0. 08034 0. 32258 184. 84 185. 60689 - 0. 41489
35 12 0.0417 0. 03534 15. 2518 207. 46 212. 15917 - 2.2651
35 30 0. 0486 0. 05232 ~ 7.63432 195. 89 195. 86392 0. 01331
35 60 0. 0697 0.07134 - 2.35294 185. 96 187. 77932 - 0.97834
35 96 0. 1034 0. 09566 7. 48549 179. 83 177. 8049 1. 12612
45 12 0. 044 0. 04364 0. 81818 207.99 214. 11829 ~ 2.94643
45 30 0. 0566 0. 06077 — 7.36749 193. 01 188. 30391 2. 43826
45 24 0. 0766 0.0815 - 6.39%87 177. 34 180. 01377 - 1.50771
45 96 0. 1097 0. 10751 1. 99635 174 169. 88194 2. 3667
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