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Research on the Comprehensive Optimization Design Method of Motor Electromagnetic
Performance under Multi-objective Constraints
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Abstract: A comprehensive optimization design method is proposed for multi-objective and multi constraint optimization problems of
built-in V-shaped permanent magnet synchronous motors, which integrates experimental design, Kriging surrogate model, constrained
non dominated sorting genetic algorithm (NSGA-II), and tolerance analysis. Taking a 5 kW, 8-pole 36 slot motor as the object, the
thickness, width, \V-shaped angle, air gap length, and stator slot width of the permanent magnet are selected as design variables. The
optimization objectives are to maximize the average electromagnetic torque and minimize the torque ripple coefficient, while applying
5 constraints including efficiency, current density, demagnetization, air gap magnetic density harmonic distortion rate, and cogging
torque. Using the optimal Latin hypercube sampling to generate 40 finite element samples, a high-precision Kriging model with a
coefficient of determination R?>0.96 is constructed. The constrained dominated NSGA-I1 strategy is used to search for the Pareto front,
and a compromise solution is determined through the minimum distance method. Global sensitivity analysis and Monte Carlo
capacitance difference evaluation are conducted.
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