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Investigating Characteristics of SMC-based SR Motor Manufactured by
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Soft magnetic composite (SMC) is expected to be a next-generation motor cores since it has three-
dimensional magnetic isotropy and excellent high-frequency characteristics. However, a metal die is required to
manufacture an SMC-based motor core, which results in high costs. In particular, in the prototype evaluation stage,
the high costs prevent the use of various cut-and-try procedures. This paper investigates the characteristics of an SMC-

based SR motor manufactured by using wire electric discharge machining from an SMC bulk body.
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Fig. 2 Core loss curves of core material.
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Gap length: 0.2 mm

Stator pole width: 3.2mm

Stator yoke width: 1.6 mm

E Winding diameter: 1.05 mm
¥ Winding turns/phase: 44 turns
Winding space factor: 44.3%

Voltage: 144V

B Core material: 35A300 or SMC

Fig. 83 Specifications of 12/8-pole SR motor.
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Fig.4 Comparison of torque versus speed characteristics.
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Fig.5 Comparison of winding current density versus torque
characteristics.
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Fig.6 Comparison of copper and iron losses.
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Fig.7 Comparison of torque versus efficiency characteristics.

3. TAVEMITCEELE-EREDLSRE—2D
HEREER

KBTI, JERROD, IV RDE T A Y EINTRA FVC
HUYEL 7= SR B— & ORBRFERIZ OV VTS,

Fig. 8 1T, #fEL7= SR &—% OEE kL & Flii 2R
T B L7z X DT A YRGB TIL, U A ¥ ESHORIIE
T HIEBGAFIH LT TETH D120, RIS nsEiikcd
D E DI THD. —J5, IR N TR i ST MR
RETERGSIE LI bOTH Y, EERMUNE NI FMEET S
728b, Ak, UA YHENTIXES 220, 2070, TS
T A FHIRROBLEFLED D> -T2, $ROTOHDITITERNSL
RIFIFE T otz

Transaction of the Magnetics Society of Japan (Special Issues) Vol.6, No.1, 2022 35



Fig. 8 Stator and rotor cores of SMC-based SR motor
manufactured by using wire electric discharge machining.
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Fig. 9 Appearance of experimental system.
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Fig. 10 Comparison of torque versus speed characteristics.
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Fig. 11 Comparison of winding current density versus
torque characteristics.
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Fig. 14 Comparison of iron losses.
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Fig. 15 Method for measuring core loss characteristics using
prototype SR motor.
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Fig. 17 Core loss characteristics (f = 1,000 Hz).
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Fig. 19 Comparison of winding current density versus
torque characteristics.
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