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electro-magnetic machine with distributed magnetomotive forces
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Abstract ; The sinusoidal doubly salient electro-magnetic machine has the characteristics of simple struc-
ture,, convenient magnetic field adjustment and small torque ripple. It can operate reliably under extreme
conditions. A method for optimizing motor structure parameters was proposed based on parameter sensitiv-
ity analysis, which combines multiple regression equation and multi-objective genetic algorithm. The pur-
pose is to solve the problem that the traditional optimization method of sinusoidal doubly salient electro-
magnetic motor is difficult to establish the relationship between structural parameters and optimization ob-
jectives accurately and quickly due to the nonlinear characteristics. Taking the 12/10 sinusoidal doubly

salient electro-magnetic machine with distributed magnetomotive forces as the research object, influence
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of structural parameter changes on the optimization objectives was explored by “sensitivity analysis meth-

od of simplified structural parameters”.

Combined with the response surface method, the regression mod-

el between the motor optimization variables and the optimization objectives was obtained. Then, the opti-

mal value is obtained by the single objective genetic algorithm and the normalized evaluation function.

The finite element experimental results show that the back electromotive force of the optimized motor is in-

creased by 14. 94% ,

and cogging torque and total harmonic distortion are reduced by 89.25% and

17.5% . The experimental test further proves effectiveness of the design parameter optimization.

Keywords : sinusoidal pattern; sensitivity analysis; simplify structural parameters; multiple regression e-

quations ; multi-objective genetic; evaluation functions
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Table 3 Orthogonal table and finite element simulation results

b S/(°) W,/ mm W,/ mm H,/mm L/mm E e/ V Top/ (mN = m) THD/ %
1 7 7 5 7 4 48.433 145.803 1.77
2 7 8 6 7.5 5 53.686 139.042 0.67
3 7 9 7 8 6 57.932 95.097 0.77
23 11 9 6 7 8 52.469 95.077 1.28
24 11 8 5 9 7 46.634 107.251 1.92
25 11 11 8 8 5 59.569 122.718 0.72
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Table 5 Response surface orthogonal simulation results

75 Wy/mm  S/(°)  W/mm E,w/V T,/(mN-m) THD/%

1 9 9 6 54.268 131.525 1.27
2 9 10 7 54.97 143.37 0.85
3 9 8 7 57.023 127. 655 0.80
13 8 8 6 53.121 188.783 0.76
14 9 8 5 50.482 123.126 0.65
15 10 9 5 49.57 25.144 0.90
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Table 6 Comparison of results of different optimization algorithms
etk S/(°) W,/mm W, /mm JNVAY T,/ (mN - m) THD/ %
M 1) 11 10 8 56.332 21.73 1.73
Mg 7 7 126 9 10 6 58.178 18.12 1.68
ELM + NSGA — II 27) 8.028 9.993 6.103 56.822 19.65 1.65
AR5 i 8.187 10 7 59.004 17.07 1.65
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