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Topology optimization study on Permanent Magnet
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Abstract: During the development of permanent magnet synchronous motor(PMSM) for New energy
vehicle(NEV), both the requirements from electromagnetic and structural design should be met. There are
too many design parameters in motor design, and they are coupled with each other. Therefore, it needs many
turns of iterative optimization in electromagnetic and structural design in traditional method, which needs
much more development experiences for engineers and the development period is longer. In this paper, a
topology optimization analysis is conducted on a V-type rotor core and a I-type rotor core in a PMSM motor
by using the IMAG software, respectively. Firstly, the dimension and the position of the magnets were
determined based on the motor structure and the pole arc coefficient. Secondly, electromagnetic and structural
analysis model as well as NGnet Gauss function in topology optimization were built. Thirdly, the optimization
object, optimization algorithm and constraint conditions were set based on the performance of motor from
vehicle. Finally, by using the Genetic Algorithm(GA), Pareto optimal solutions of this topology optimization
problem are fast obtained. The results show that the topology optimization method based on JMAG finite
element model has the advantages of high accuracy, high optimization efficiency and practicability.
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