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Development of Magnetic Domain Controlled Low Iron Loss Fe-Based Amorphous Alloys “MaDC-A™”

WRiE &

Hajime Itagaki

B FXX

Morifumi Kuroki

Fik EE

Naoki Ito

{ELAR ="

Makoto Sasaki

*  Bi&BEHSH
HEHEERDM R EARD

Advanced Components and Materials

Division, Hitachi Metals, Ltd.
% B BHASH
AT RAFEAER

Technology, Research and Development
Division, Hitachi Metals, Ltd.

L—Y—RISATRBICKVHEEEEZHBEL/ZFeE7EILT7 7 A&§% MaDC-A™
(Magnetic Domain Controlled-Amorphous Alloys: ¥— Ky o I—) ZR%¥L /=
MaDC-A #EmZ2RLVE#Hk DI, —BHMOFERRRFEZ#HIFL DD, BRZEYICHSELEES
CETHRENZEMEEY, BALBORITRATHS Fe E7EILT 7 AG2EF Metglas”
2605HB1M ZFRUW =g/ DICEHAN 30%Z2 B A 5 #%BERZEBR L/z. MaDC-A |3, BEERZE
BOHOMBELT, TOEMELEKICKELLTESEL, AIRILF—PHEKERERILELER ERIES
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A new Fe-based amorphous alloy, MaDC-A™ (Magnetic Domain Controlled - Amorphous
Alloys) has been developed by controlling the magnetic domain structure using a laser
scribing technique. The iron loss is reduced by over 30% in a MaDC-A core compared with
that of conventional Fe-based amorphous alloy cores maintaining low exciting power. MaDC-A
is suitable for highly energy efficient distribution transformers and will contribute to energy

savings.
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Fig.1 Fe-based amorphous alloy strips (nominal thickness: 25 pm,
standard widths: 142 mm, 170 mm, 213 mm)
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Fig.2 Free surface of 2605HB1M strip
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Fig.3 Magneto-optical Kerr effect image of 2605HB1M strip after
magnetic field annealing (demagnetized state)
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Fig.4 X-ray diffraction patterns for laser-scribed and non-scribed
regions of free surface of Fe-based amorphous alloy strip
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Fig.5 Free surface of Fe-based amorphous alloy strips (a) non-scribed, (b) scribe spacing of 20 mm, and (c) scribe spacing of 2 mm
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Fig.6 Magneto-optical Kerr effect images of Fe-based amorphous alloy strips (demagnetized state) (a) non-scribed, (b) scribe spacing of 20 mm, and

(c) scribe spacing of 2 mm
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Fig.7 Magnetic flux density dependence of iron loss for Fe-based
amorphous alloy strips with/without laser scribing
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Fig.8 Magnetic flux density dependence of exciting power for Fe-based
amorphous alloy strips with/without laser scribing
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Table 1 Iron loss and exciting power for MaDC-A™ and 2605HB1M
strips

Iron loss (W/kg) Exciting power (VA/kg)

Exciting condition
2605HB1M | MaDC-A™ | 2605HB1M | MaDC-A™

1.3T,50 Hz 0.075 0.060 0.081 0.069

1.4T,50 Hz 0.090 0.072 0.104 0.101
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Fig. 10 Magnetic flux density dependence of iron loss for MaDC-A™
and 2605HB1M cores
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Fig.11 Magnetic flux density dependence of exciting power for
MaDC-A™ and 2605HB1M cores
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