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Cryogenic treatment represents a promising approach to achieving these
objectives. This study investigated the impact of cryogenic treatment on carbide cutting
tools, employing various treatment parameters including soaking period, tempering
temperature, and tempering time. The objective was to evaluate changes in tool wear
microstructure chang and phase transformation: To investigate the microstructural and
phase transformation induced by cryogenic treatment, scanning electron microscopy
(SEM) and x-ray diffraction (XRD) were employed. this study employed machine
learning techniques such as linear regression model (LRM), support vector machine
(SYM), and extreme gradient boost (XGBoost) to predict tool wear. The results show
that the cryogenic treatment of carbide insert tools results in enhanced hardness, wear
resistance and microstructural changes within the tungsten carbide. Additionally, a
phase transformation within the cobalt binder was observed. The machine learning
analysis demonstrated that XGBoost outperformed LRM and SVM in terms of predicting
microhardness, as evidenced by the Coefficient of determination (R2), Root mean

squared error (RMSE) and Mean absolute percentage error (MAPE).
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