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Predicting properties for secondary aging of
7055 Al alloy based on artificial neural networks
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Abstract: A model was developed for modeling the correlation between process parameters of second aging treat-
ment and properties of 7055 Al alloy by applying the artificial neural networks (ANN). According to the feature of
second aging, the process parameters were preliminary aging temperature, preliminary aging time, second aging
temperature and second aging time. The model was based on error back-propagation ( BP) algorithm and trained by
Levenberg-Marquardt training algorithm. After the ANN model was trained successfully, the model achieved a very
good performance. The results show that the model has high precision and good generalization performance, and can

be successfully used to predict and analyze the influence of secondary aging treatment on the mechanical properties of

7055 Al alloy.
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Table 1 Comparison of NN predicted data with experimental data

Sample Secondary aging treatment HV
No. 0/ C t1/h 6/ C t2/h Experimental Predicted Relative erro/ %
1 120 0. 167 100 4 176. 6 178.5 - 1.05
2 120 0. 167 100 40 193.4 193.3 0.04
3 120 0. 167 100 88 203. 1 202.7 0.22
4 120 0. 167 100 136 214. 4 214.9 -0.25
5 120 1 60 4 176 176.3 - 0.18
6 120 1 60 16 183.5 182.8 0.37
7 120 1 60 88 201.4 202. 1 -0.34
8 120 1 60 140 207. 8 207. 4 0.18
9 150 0. 167 60 4 171. 8 171.8 - 0.01
10 150 0. 167 60 16 186.5 184.5 1. 09
11 150 0. 167 60 40 191.9 193.5 - 0.82
12 150 0. 167 60 88 196 195.4 0.31
13 150 0. 167 60 228 204.3 204.7 -0.19
14 150 1 100 4 194.3 196. 4 - 1.06
15 150 1 100 40 201 200.0 0.50
16 150 1 100 88 200 201.7 -0.85
17 120 0. 167 100 16 187.7 190. 2 -1.33
18" 120 1 60 40 190. 5 191. 4 - 0.47
19* 120 1 100 88 211.3 213.2 - 0.90
20" 120 24 60 40 205. 1 204.3 0.39
21" 150 0. 167 60 140 198. 8 196.7 1.05
22" 150 1 100 16 196.9 199.2 - 1.16
23" 150 8 60 40 195.8 194.9 0. 46
24" 180 1 60 40 195.8 194. 8 0.51

* —Test sample; Others —T raining sample
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Fig. 3 Secondary aging curves at 60 C and 100 C for 7055 alloy
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