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Comparative Study of Prediction Models of Aluminum Alloys Based on Gray
Model and Artificial Neural Network
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Abstract: Aluminum alloy was tested through pre—corrosion in NaCl solution. The corrosion pits were detected to get
corrosion damage data of different corrosion time. Corrosion fatigue test of the pre—corroded specimen was carried out. Gray
prediction model and BP neural network algorithms were selected to establish predictive model of the relation between fatigue lives,
corrosion depth, and corrosion time. The accuracy of both two prediction model were compared. The result showed that the
prediction accuracy of gray prediction model is higher than BP neural network algorithm when the statistics is lack.
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Fig. 1 Geometry of the test piece
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Fig. 2 Accelerated environment spectrum for aluminum alloy
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Table 1 Corrosion data of different corrosion cycle

JETRTE SR T TE R/ SR 57

(J&49) W/ o m mm FFARIIR
0 - - 122 013
1 27.3 0.162 73 561
2 46.2 0.203 64 231
3 65.2 0.301 49 654
4 77.8 0.382 39 864
5 92.6 0.441 32 864
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Table 2 Comparisons of values between GM(1,1) model prediction and the experimental result

S YR b m

YT YL /mm

LSRR TITLIN

EM O wONE Rl T hiE RmlE T hiE Gl T
1 26.1 27.3 95.6 0.148 0.162 914 74 621 73 561 98.5
2 433 46.2 93.7 0.232 0.203 87.5 67 843 64 231 94.6
3 63.8 65.2 97.8 0.299 0.301 99.3 42 935 49 654 86.4
4 72.5 77.8 93.1 0.415 0.382 92.0 35 652 39 864 89.4
5 85.3 92.6 92.1 0.502 0.441 87.8 26 650 32 864 81.9
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Table 3 Comparisons of values between three—layer neural network prediction and the experimental result

JEX S PR ) PRI TE B /mm ) I 5 FFAIK |
- g — KB 1% g — KB 1% g ey W21 %
13 T TEHE T HIHE THm{E EHE

1 24.0 27.3 88 0.177 0.162 91 65 469 73 561 89

2 36.5 46.2 79 0.233 0.203 85 55 880 64 231 87

3 54.1 65.2 83 0.368 0.301 78 36 247 49 654 73

4 66.1 77.8 85 0.435 0.382 86 31493 39 864 79

5 98.2 92.6 94 0.501 0.441 86.7 30 541 32 864 69
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Table 4 Comparisons of values between four—layer neural network prediction and the experimental result

RN SRR EE/ e m ) PRI TE B /mm | W57 FF AR ;
- : 8 K5 E1% : e K5 BE1% - — K5 RE1%
Jii T RE womE el T R E(EN
1 24.3 27.3 89 0.135 0.162 83 62 526 73 561 85
2 37.4 46.2 81 0.154 0.203 76 50 100 64 231 78
3 49.5 65.2 76 0.240 0.301 79 33764 49 654 68
4 65.4 77.8 84 0.313 0.382 82 29 898 39 864 75
5 103.5 92.6 89.5 0.525 0.441 81 21032 32 864 64
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Fig. 3 Comparisons between test value and predicted value
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