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The Research on 2A12 Aluminum Corrosion Prediction Method
Based on Gray Markov Model
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(Qingdao Branch of Naval Aeronautical Engineering University, Qingdao 266041, China)

ABSTRACT : Objective To study the changing rule of corrosion of aircraft structure parts with time, and to provide a ref-
erence for the life prediction and reliability analysis. Methods 2A12 aluminum alloy specimens was taken as the object,
and the equipment of accelerated laboratory corrosion test was used to perform 7 cycles of accelerated corrosion, to obtain
the original data of the depth of corrosion pits. On this basis, combining the gray GM(1,1) model and the Markov chain

model, the gray Markov model was established, which could be used to forecast the depth of corrosion pits. Results
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Through comparison of the predicted results with the experimental results, it was found that the prediction accuracy of grey

Markov model was between O ~4.5% , and the predicted results were relatively accurate. Conclusion This grey Markov

model could well reflect the development trend of the depth of aluminum alloy corrosion pits during the corrosion, and a new

method for corrosion prediction was established.
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Table 1 Chemical composition of 2A12 aluminum alloy

TLE Al Cu Mg
JRHREU% 94.10~93.70 3.80~4.90 1.2~1.8
JTE Mn Fe Si
B 8/%  0.30~0.90  0.00~0.50 0.00 ~0.50
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Fig. 1 Configuration and dimensions of the specimen
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Fig.2 The box for infiltration cycle corrosion test
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Table 2 Data of the corrosion pit depth pm

G %1 R 552 JE 553 JE

1% 10. 821 37.532  24.315 | 55.765 16.769  63.320 | 66.813 80.691 23.358
25 22.654 12.373 36.476 | 20.930 70.332  45.169 | 30.625  61.125  84.332
35 40.653  24.685 14.632 | 60.656  30.373  42.132 | 69.636  28.785  77.260
4% 10.336 26.578 38. 629 65. 629 28.772 50. 639 89.323 60. 100 25.176
5% 32.765 13.526 28.763 57.938 19.836 64. 665 92.560 25.367 66.932
65 17.699 25.673 30.761 62.378 20. 694 57.369 85.348 30. 699 63.415
i 54 JE 555 FA 5% 6 JE

1% 28.326 94.382 92.579 110.197  40.854 114.761 | 111.619  43.376 125.358
25 30.574 94. 670 80. 668 118.629 107.329  58.227 50. 837 118.637 119.138
35 27.332 89.763 90. 754 109.586  98.652 46.238 115.760  49.629 120. 114
45 85.663 94.956 35.441 109.139 119.878  43.620 | 133.436 103.765 39.739
55 99.321 89. 627 37.773 50. 700 90.232 119.369 | 107.731  40.387 137.625
65 97.364 92.679 34.285 51.287 92.254  108.578 | 122.581 109.254  52.369
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Fig. 4 KH-7700 Optical microscope
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Fig. 5 Three-dimensional view of corrosion pits
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Table 3 The mean depth of corrosion pits
pm

B 2 3 4 s e

JA R A R I A
24.223 45.285 56.954 71.762 88.604 93.451
23.834 45.447 58.861 68.641 90.728 96.204
26.627 44.378 58.560 69.283 84.825 95.168
25.181 48.347 58.120 71.910 87.879 92.313
25.018 47.480 61.619 75.574 86.767 95.248
24.711 46.814 59.821 74.776 84.040 94.735
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Fig. 6 Partition figure of gray Markov model state
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Table 4 Comparison of test and predicted values of corrosion pits depth
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