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Research on NSGA-II Optimization of CNC Lathe Feed Rate

Based on Cutting Force Prediction
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2. School of Mechanical Engineering, Northwestern Polytechnical University, Xi “an 710072, China)
Abstract: To take control the effect of constant feed rate on machining efficiency of CNC lathes, an NSGA -1I optimization
method based on cutting force prediction is designed. Under the condition of variable cutting depth, the function model of
simultaneous optimization of multiple target feeds is realized according to constant cutting force. The elite non — dominated
screening genetic algorithm (NSGA-II) is applied to achieve the comprehensive optimization effect of each target. The results
show that the test cutting load is consistent with the model prediction, the mean error only being as 4.79%. With the increase of
target cutting load, the optimal target cutting load can be determined in a shorter time. After the optimization treatment, the
cutting load variation range is within £5%, and the stable machining control effect is achieved. Optimized surface roughness
between 2.36—4.63 pm can obtain the ideal machining surface quality.
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