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(Machine Learning—based Method on Spot Welding Quality Prediction for Lead—Acid
Batteries)
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Abstract

This paper develops a predictive model to identify potential quality issues in the spot welding process,
a key stage in lead-acid battery manufacturing, and compares the performance of several machine
learning algorithms. Actual production data—including current, cycle count, pressure, and inspection
results —were used as input features, while fracture strength and weld cross-sectional condition served
as quality indicators. Models that included inspection data achieved higher prediction accuracy than
those using only process variables, indicating improved reliability in addressing misclassification issues.
The findings highlight the applicability of real battery manufacturing data for machine learning —based
quality prediction and provide direction for improving spot welding quality control and process stability.
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(0.022) (0.032) (0.039) (0.026) (0.020)

MLP 0.769 0.792 0.711 0.749 0.855
(0.022) | (0.030) | (0.037) | (0.025) | (0.021)

KNN 0.781 0.781 0.764 0.772 0.869
(0.022) (0.030) (0.035) (0.023) (0.036)

SVM 0.722 0.798 0.711 0.751 0.847
(0.020) (0.027) (0.041) (0.026) (0.021)
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