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A Study on the Axial Leakage Magnetic Flux in a Spoke Type 

Permanent Magnet Synchronous Motor

Conventional Axial Flux Permanent Magnet Synchronous Motor rolls an amorphous electrical steel sheet to implement the shape of a

stator or manufactures it with a mold. Therefore, three-dimensional structure production is limited, mass production is low, and

manufacturing cost is high. Therefore, in this paper, the three-dimensional structure that could not be implemented in the existing Axial 

Flux Permanent Magnet Synchronous Motor is applied to the 3D printing technology with Soft Magnetic Composite(SMC) core instead 

of the existing electrical steel sheet, to the shape design and the performance of each was compared and analyzed.
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The existing DD motor is compared with the newly proposed Axial-Flux motor in this paper. One of the proposed model 

was a Shoe-free model made of SMC core molded and compared with the AFPMSM using Shoe using 3D printing. Core 

loss compared to SMC core used better electrical steel sheet for the existing model, in this paper SMC core and electrical 

steel sheet were combined to propose the stator shape of the new axial flux motor. Since the core loss of the model including

the shoe is larger than that of the existing target model through the FEM analysis, the final model in which the electrical 

steel is inserted into the stator teeth using the newly proposed SMC core was compared and analyzed through the FEM 

analysis. The core loss of the model which the electrical steel sheet is separated and inserted in three layers among the 

models incorporating the two core materials shows a similar core loss to existed target motor. Therefore, if a motor using 3D

printing is developed in the future, various Axial Flux type motor shapes will be developed.

6. Conclusion

<Figure 8> Core loss reduction Proposed Model
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Design of SMC core in Axial-Flux Motor with 3D Printing
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