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Table 1 Performance evaluation results of ANN-GA model with different hidden layer nodes
Number of hidden layer nodes  Number of cycles (meet R?>0.96) R®value R (training) R (validation) R (test) R (all)
3 179 0.9762 0.977 0.66813 0.75983  0.89983
4 31 0.9658 0.9866 0.93604 0.74784  0.95273
5 382 0.9772 0.99001 0.96005 0.86317 0.9639
6 736 0.9609 0.99533 0.66092 0.36965  0.88544
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Table 2 Coefficient value between input layer and hidden layer (tensile strength)

My Ma M3 My Ms Ms My Mg Mo Mio

Mg Si Cu Fe Mn Cr Ts ts Ta ta

a b c d e f g h i j k
1 0.0180 -1.3249 0.1224 0.1281 1.3235 -1.0038 0.1105 0.6116 -1.0461  -0.4559  -1.7225
2 1.2733 —0.1248 0.4831 0.9045 -0.4024  -1.4928 1.2158 2.3520 3.0473 0.1900 1.9296
3 -0.8605 -1.2901 0.3900 -0.3372 0.3909 0.3213 —-0.5579 0.7872 1.7251 -1.4155  -1.5644
4 -0.8244 0.7843 -0.3060 -2.4206  -0.4511 0.9274 —0.9626 1.1773 -1.4541  -1.1354  -1.2949
5 -0.7793 -2.4875 1.0718 0.5933 0.3577 1.4407 -1.2787  -1.8495 0.6463 -0.2346  -2.1892

x3 WARSREEZEMARE (EREE)
Table 3 Coefficient value between input layer and hidden layer (yield strength)

N1 N2 N3 Na Ns Ne N7 Ng Ng N1o

Mg Si Cu Fe Mn Cr Ts ts Ta ta

a b c d e f g h i j k
1 0.6268 —0.3888 1.4335 —0.0543  -0.9589 0.6117 —-0.2367 0.5915 0.5941 0.2584 -2.1204
2 0.7586 0.0370 -0.3598  -2.3682 0.7927 0.0843 0.8144 0.2709 0.3781 0.1514 —0.5656
3  -0.6554 -0.4924 —-0.2750 0.6831 0.2913 0.1616 —0.8404 -1.6714 0.4228 1.1451 0.2092
4 0.4652 —0.2158 0.5452 —-0.6375 0.3963 0.1794 -0.6811  -1.3195 0.0521 -0.3250  -1.2363
5 0.7806 0.5866 -0.2144  -0.0929 0.8655 -0.2759 -1.7409  -1.8549 0.8550 0.2573 2.0726
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Prediction Model of Strength of Al-Mg-Si Alloy Based on Artificial
Neural Network and Genetic Algorithm

Li Lingxin®, Jiang Haitao®, Wu Xiaoyan®, Li Jun'?, Tian Shiwei*
(1. Institute of Engineering Technology, University of Science and Technology Beijing, Beijing 100083, China)
(2. NIO Automobile (Anhui) Co., Ltd, Hefei 230000, China)

Abstract: In order to study the effect of heat treatment system and alloy composition on the mechanical properties of Al-Mg-Si alloys, the
strength prediction model (ANN-GA model) of Al-Mg-Si alloys was constructed by the combination of artificial neural network (ANN)
and genetic algorithm (GA). The effects of alloying element content and heat treatment process parameters on the strength of aluminum
alloy were studied by single factor and double factor analysis. The results show that the tensile strength of aluminum alloy decreases first
and then increases with the increase of Si content; with the increase of Mg content, the increase of Cu content or the decrease of Fe content,
the tensile strength of aluminum alloy increases as a whole. Two factor analysis can better reflect the influence of input parameters on the
tensile strength of aluminum alloy. Mg/Si ratio, total amount of Mg+Si and aging time have significant effects on the mechanical
properties of Al-Mg-Si alloys. The variation trend of hardness of aluminum alloy with time is consistent with the calculation results of
ANN-GA model. The peak aging time is 29 h and the relative error is 11.86%.
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