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Optimization of NSGA-II GABP Prediction Model for Machining
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Abstract: To further optimize the gear hobbing process parameters under high speed conditions, the genetic back propagation
algorithm (GABP) is used as the target to set a prediction model and obtain the optimal conditions for matching gear hobbing
process. A new non—dominated genetic algorithm NSGA— Il is applied to design the corresponding optimization mathematical
model, which optimizes the lowest energy consumption and the longest tool life. The experimental results show that the optimal
error of the model acquires 0.000 425 with excellent stability. GABP algorithm can reduce the tool life error by 16%, energy
consumption by 36% , with better convergence performance. The optimized Pareto solution set has a significant decrease in the
machining energy consumption and tool life, achieveing an optimal balance between the machining energy consumption and tool
life. The research has a very good practical value for optimizing hobbing process parameters and improving machining efficiency.
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