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Article history:

In this paper, a model for predicting the high-temperature flow stress of 316L
stainless steel using a ridge regression algorithm enhanced with polynomial
features is presented. Data were obtained from high-temperature tensile tests of

316L stainless steel at temperatures of 800°C, 900°C, and 1,000°C, with strain
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rates of 0.0002/s, 0.002/s, and 0.02/s. Initially, flow stress prediction using
ridge regression alone was inadequate. The model was then improved by
incorporating third-degree polynomial features. The modified ridge regression
algorithm with polynomial features demonstrated excellent prediction accuracy.
After analysis, a comparative study was conducted between the standard ridge
regression and the modified algorithm with polynomial features, evaluating

prediction accuracy and the distribution of predicted values.
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Ridge Regression - 800 °C
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Fig. 1 Experiments vs predicted values by ridge regression for
(a) 800°C (b) 900°C (c) 1000°C
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Polynomial Ridge Regression - 800 °C
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Fig. 2 Experiments vs predicted values by ridge regression with
polynomial features for (a) 800°C (b) 900°C (c¢) 1000°C
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Table 2 Comparison of errors

Ridge Ridge + Poly
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MSE 408.054 10.555
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Fig. 3 Scatter plots for (a) ridge regression (b) ridge regression
with polynomial features
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Ridge Regression
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Fig. 4 Histogram plots for (a) ridge regression (b) ridge regression
with polynomial features
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MSE Heatmap - Ridge Regression
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Fig. 5 Heatmap plots for (a) ridge regression (b) ridge regression
with polynomial features
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