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Newly Developed Iron Powder "MAGMEL™ ML25D" for Low Loss Dust
Core

Hirofumi HOJO * Yuji TANIGUCHI + Tomotsuna KAMIJO -« Hiroyuki MITANI
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Abstract

Dust cores, which are manufactured by compressing iron powder coated with insulation in dies, have a high
degree of freedom in shaping and are expected to reduce the size of parts; however, they have suffered from
energy loss, or an iron-loss characteristic. Hence, a study focusing on inclusions has been conducted to improve
the iron loss characteristic.

The results suggest that the inclusions present in the iron powder have almost the same size as the thickness
of the domain wall of pure iron and have a great pinning effect on the domain wall. The effects of these
inclusions on iron loss, especially on hysteresis loss, have been quantified. On the basis of the results of the
study, Kobe Steel has developed a new iron powder for low iron-loss dust cores, MAGMEL™ ML25D. This
powder has achieved an improvement in iron loss of approximately 10% compared with conventional powders
and is expected to expand the application of dust cores.
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Fig.1 Dominant factors of iron loss
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Fig.2 Cross sectional SEM images of powders
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Table 1 Amount of inclusions in powders
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Fig.3 Histogram of inclusion size
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Fig.4 Cross-sectional micrograph of powders
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Table 2 Average crystal grain size of powders

Average size of crystal grain
(Hm)
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Powder ID
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Table 3 Chemical compositions of powders after insulaion coating

(mass%)
Powder ID| C Si Mn P S (0]
a 0.02 | 0.01 | 0.09 |0.043]0.005| 0.16
b 0.02 | 0.01 | 0.09 |0.043|0.004| 0.15
c 0.02 | 0.01 | 0.09 | 0.043|0.004| 0.15
d 0.02 | 0.01 | 0.09 |0.042|0.004| 0.14
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Fig.5 Relationship between amount of inclusions and flux density
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Table 4 Particle size distribution of powders before insulation

Coercivity (A/m)
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Powder ID|+250um|+180um |+150um|+106um| +75um | -75um
a 0.0 31.1 50.8 8.4 9.2 0.5
b 0.0 29.5 54.8 9.4 5.8 0.5
c 0.0 29.6 51.8 8.3 10.0 0.3
d 0.0 33.7 49.7 6.8 9.3 0.5
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Fig.7 Relationship between amount of inclusions and coercivity
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Fig.8 Relationship between amount of inclusions and core loss
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Fig.9 Relationship between amount of inclusions and core loss
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Table 5 Comparison of core properties of developed and conventional powder

Density Flux density | Coercivity Maximum Core loss Transverse
Powder (gem®) B 1okaim H, permeability W 10100 |W 10800 | W raic | TUPture strength
(T) (A/m) (Wikg) | (Wikg) | (Wrkg) (MPa)
C°'|\‘f‘l’fzné'8”a' 772 1.67 129 545 287 | 68 91 66
Da’fg’s‘sed 7.71 1.70 113 517 256 | 59 77 69
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