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Abstract: Based on equivalent magnetic circuit model, an optimum design method of permanent
magnet eddy current driver ( PMECD ) was proposed by the variable population-size genetic
algorithm ( VPGA) which taken death and war factors into account. Firstly, analytical model was
built and the analytical formulas of key parameters were deduced. On this basis, by using
permanent magnet thickness, pole-arc coefficient, copper plate thickness and the number of
permanent magnets as variables and taking output torque, rotational inertia and the volume of the
driver as optimization goals, a multi-objective optimization function with entropy coefficients and
the VPGA were proposed to optimize parameters structure of the driver. The validity and
feasibility of the proposed method were proved by finite element analysis and experimental results.
The results confirm that compared with other two optimization algorithms, optimization design
result by the VPGA based on the analytical model has good effect on optimization of structural
parameters.
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weight; multi-objective optimization; variable population-size genetic algorithm
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Fig. 1 Magnetic flux paths of the 2D eddy-current

driver
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Fig. 4 Magnetic field distribution diagram in the
conductor plate
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genetic algorithm
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Table 1  Fixed parameters of PM eddy current driver
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Table 2 Parameter table of VPGA
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Table 3 Comparison table of the optimization design
parameters and results
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