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WFZER R OB E (FE3L) : The optimal layout programming for the magnetic material is composed of
large scale integer variables. To solve the topology optimization problem, | have developed the
evolutionary algorithm-based topology optimization method, which utilizes the several resolution
meshes and the operation to restrict the design domain in changing the resolution level. | have
applied the proposed method to the flux barrier design of 2-D IPM motor model. The resulting flux
barrier enhances the torque characteristics. The extension of proposed method to 3-D magnetic
circuit design is the remaining research issue.
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Finite element mesh of IPM motor.
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Fig. 3. Convergence characteristics of linear solvers.

TABLE | ELAPSED TIME

S'g}\e/zrr precond. | total linear ite. total NR ite. | time for precond. [h] | elapsed time [h]
IC 1,594,657 (1.00) | 4,981 (1.00) 4.84 39.1 (1.00)
DIC | 1,802,278 (1.13) | 5,008 (1.01) 4.80 436 (1.11)
co |_EDIC [ 1796243 (113) [ 4,990 (1.00) 4.79 42.7 (1.09)
SGS | 1,401,647 (0.88) | 5,002 (1.00) 0.03 29.4 (0.75)
ESGS | 1,411,503 (0.88) | 4,990 (1.00) 0.03 28.6 (0.73)
MESGS | 1,382,248 (0.87) | 4,439 (0.89) 0.03 19.7 (0.50)
IC 931,974 (0.58) | 5,231 (1.05) 5.24 265 (0.67)
DIC | 1,084,577 (0.68) | 5166 (1.04) 4.95 29.6 (0.75)
MRTR |_EDIC_| 1078449 (0.68) [ 5,185 (1.04) 4.99 28.3 (0.72)
SGS 866,008 (0.54) | 5456 (1.09) 0.04 19.7 (0.50)
ESGS 861,497 (0.54) | 5,451 (1.09) 0.04 18.0 (0.46)
MESGS | 904,879 (0.57) | 5,195 (1.04) 0.04 13.7 (0.35)
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Fig. 10. 3-D configuration.
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