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High Power Density Axial Flux Motors Enabled by Advanced Soft Magnetic
Composite Technology
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2 /Abstract

BERHFHE EXRER L ERIESECFERE » BERODARETINSEREIRETER » HRSE
B « SMERBRAENERBRIEH - ARTRBR RS » CEEEFEH = HAATIR REEE
B#L(Soft Magnetic Composite; SMO)#BIE _ 1+ » WA HIEEEIEM S EFHEIE A EIT M INERE - 58
AR - DB IREREWMRE LUZEN < = MEWERERET » SEMIBET —EERETAVIEEIT - LS » R
SEMNERLOIEH B EEEZ S —2mEr) » AR O ERHEHREIE T REEEENITEE 2 8T8t &
FEWI - B MSMCEAT » AR BFAEESEXRREIONESZ(Axial Flux Motor; AFM) » il 2F8A
EE1 kWA N2/ BIAFMER - TERAMRESESRIA & 3875 kWIRAFMZ Bl » EIR T Ri=12.6
kW/kgZ NEREE - PTEEEC AFMEFRERAR/ N EBEIEE - AGV/AMR ~ BERBENEZ A - Physical ATHES
A IRATERAIWSAE R SAIE B ESZRZEERGIZER - IEMEASRE2/EL « SimbitR
BUDNEME - b » SMCHEERR B ERIIR T KNIRFERSSBIZRAICO, BN E » A RN OIUNEFIFHEE
1 AR R R ERES S E KBRS EB MR -

As electrification advances across mobility, industrial equipment, and machine tools, motors and power
electronic products are increasingly required to deliver higher performance, greater energy efficiency, and
lower cost. For more than 20 years, we have mass-produced soft magnetic composite (SMC) cores ca-
pable of complex three-dimensional geometries and continuously enhanced their performance and added
value through material and process innovations. These capabilities enable three-dimensional magnetic
circuits and motor designs that are difficult to realize with laminated electrical steel. We have also com-
mercialized one-piece tooth-tip integrated cores for higher torque and ultrathin insulating coatings that
improve coil fill factor and heat dissipation. Using these SMC technologies, we developed high-power-
density axial flux motors (AFMs) and started mass production of compact models below 1 kW. For trac-
tion applications, a 75 kW-class AFM design achieved a calculated electromagnetic power density of
12.6 kW/kg. The developed AFMs can contribute to compact, high-output, and high-value products for
compact mobility, AGVs/AMRs, physical Al robots, and cooling pumps and fans for Al data centers. In ad-
dition, SMC cores have lower manufacturing CO, emissions than electrical steel and support closed-loop
recycling, contributing to both high-performance motors and sustainable manufacturing.

BI#S/Keywords

BB &ML (Soft Magnetic Composites) ~ &R & Z /& (Thin-Film Insulating Coating) ~ Bl )38 555% (Axial
Flux Motor) ~ ;EA5#E%5(Half Height and High Torque)
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