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Abstract

With the escalating concern over environmental issues, green manufacturing has emerged as a
crucial strategy for the sustainable development of the manufacturing industry. In this regard, this
study aims to investigate the optimization of process parameters in the turning process and de-
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velop an optimization model for the machining of a sales shaft, targeting low carbon emissions. To
address the limitations of the conventional Whale Optimization Algorithm (WOA), such as suscep-
tibility to local optima, lack of diversity, and slow convergence, enhancements have been made.
Utilizing the improved WOA algorithm, this paper applies it to the machining process of a spe-
cific model of sales shaft, searching for and determining the optimal solution while obtaining the
corresponding process parameters. Experimental results demonstrate that the optimized re-
sults using the improved WOA algorithm effectively reduce carbon emissions by 16.1% and de-
crease processing costs by 22.3% compared to pre-optimization outcomes. This outcome convin-
cingly validates the efficacy of the proposed model and process parameter optimization technique,
offering practical theoretical guidance for CNC lathe manufacturing.
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Figure 1. Dimensional drawing of pin shaft parts
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Table 4. Parameters related to carbon emissions of the cutting tool
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Table 6. Optimized turning process parameters
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