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Insulated Pure Iron Powder for Soft Magnetic Composite Core (Denjiro™)
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Photo 1 Insulated pure iron powder (Denjiro™) and typical

particle morphology
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Fig.1 D.C. magnetization curve of Denjiro™
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Fig.2 High-frequency core loss curves of Denjiro™
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Table 1 Core loss comparison of Denjiro™ and electrical steel

sheet
Core loss (W-kg ™)
WIO/'SO Wl 0/400 WlO/l k WZ/S k Wl/ll) k
Denjiro™
(SMC core) 3.7 32 90 41 28

Electrical steel

sheet: 35JN360 13 20 80 sl 4

SMC': Soft magnetic composite
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Fig.3 Comparison of core loss under sinusoidal and inverter
excitation
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Fig.4 Comparison of motor structures
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Table 3 Evaluation result of prototype motor

Model motor Prototype motor

x2 FMFE—2OMHK
Table 2  Specifications of prototype motor
Ttem Specification
Driving AC Synchronous
Configuration Single rotor/Double stator, SPM
Number of slots/poles 24 (12%2)/14
Winding method Concentrated winding
Max. efficiency >92%
Max. torque >4.5N'm
Max. speed ~7 000 rpm
Denjiro™ Large tablet Stator core
(Compaction) (Cutting)
-

Rotor with
permanent magnets for evaluation

Prototype motor Winding

(Motor assembly)
BE2 FHMBRAE—ZE/EEE

Photo 2 Manufacturing process of axial gap motor
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Item (Radial gap) (Axial gap)
Analysis Design Measurement
Core diameter (mm) 90 110
Core weight (g) 1 270760 (40% 1)
Downsizing
Motor height (mm) 62 32 (48% 1)
Max. efficiency % 92-94 w% 93
Max. torque (N +m) 4.4 5.2 5.4
Efficienvey
6 95%
5 90%
_ 85%
g 4 80%
é 75%
1 3 0%
g 2 65%
= 60%
1 55%
| 50%
0 2000 4000 6000
Speed (rpm)
X5 BWFE—2OMET YT (AE)

Fig.5 Efficiency map of the prototype motor (measurement)
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