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Quantitative study between mechanical propertiesand processing parametersfor
7005A1 alloys predicted using PL S-BPN method

FANG Shan-feng, WANG Ming-pu, WANG Zheng-an,Ql Wei-hong, LI

(School of Materials Science and Engineering, Central South University,Changsha 410083, China)

Abstract: The mechanical properties of 7005 Al aloys were qudlitatively analyzed by partial least squares(PLS) method and
quantitatively calculated by using back propagation artificial neural network(BPN) with the same processing parameters as
features. The calculated results are in agreement with experimental ones basically. In order to solve the overfitting problem, a
novel method hybridizing PLS and BPN to forecast the mechanical properties of the alloys was proposed and tested. PLS
method can compute the scores for the principal components according to the sorts of components and thus compress the
input data for BPN with linear arithmetic. The forecasting performances were compared with each other by using leave-one-
cross-validation(LOOCV) among three models, i.e. the hybrid model (PLS-BPN), BPN model and PLS model. The root
mean squared error (RMSE) and the mean absol ute relative error (MRE) of PLS-BPN are the lowest. Consequently, the
hybrid model is more suitable to forecast the mechanical properties of the aloys.
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