Development of High Bs Nanocrystalline Alloy Cores and Their Medium-Frequency Applications
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Magnetic cores assembled using Fey,.Cu;Mog2SisBis nanocrystalline alloy ribbons (HBN
core) and their soft magnetic properties were investigated. A closed magnetic circuit core
exhibits a saturation magnetic flux density of 1.75 T with low core loss similar to that of the
FINEMET" alloy core at medium frequencies (0.1-20 kHz). Moreover, high soft magnetic
performance can be obtained from a block core assembled using a ribbon with a radius of
curvature of greater than 600 mm after annealing. The block core concept will make it
possible to support various core sizes. This block core has strong potential to become a post

Fe-based amorphous alloy ribbon core for use in medium-frequency applications.
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T SEEMAE D7 ORBESAFEO LS (Bs | B3MBEREE Pisso: 1.5 T, 50 Hz, Piouoo:1.0T, 400 Hz, Piow:1.0T, 1kHz, Pzio:0.2

T, 10 kHz (CH 13 28538 A ¢ BaRsasIATERE ©)

Table 1 Values of B, core losses of Pisis0 at 1.5 T and at 50 Hz, Piouoo at 1.0 T and at 400 Hz, Piorc at 1.0 T and at 1 kHz and P at 0.2 T and
at 10 kHz, and the saturation magnetostriction A for the racetrack core of Fig. 5 for a variety of alloys

Bs P15/50 P1O/4OO PWO/IK P2/1Ok /‘ s
(M (W/kg) (W/ke) (W/kg) (W/kg) (10°)

Nanocrystalline alloy 175 0.28 15 5 8 15

racetrack core
Toroidal core with . _

secondary annealing 1.75 06 2 15

Metglas® 2605HGB1M 1.64 0.16 1.3 4.4 12 27
Grain-oriented

Si-steel 2.03 0.59 7.8 271 — 7

6.5 mass%Si-steel 1.80 — 57 18.7 30 0

FINEMET" (FT3) alloy 1.23 — — — <2 0
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Table 2 Magnetic flux density at 2000 A/m, Bz, residual magnetic
flux density, B, coercivity, H,, and core loss at 0.2 T at 10 kHz,
Pa1ox, and at 0.1 T at 20 kHz, P;z0« of block core assembled using
HBN block core and AMCC

HBN block core AMCC
Baooo (T) 1.73 1.50
B, (T) 0.10 0.09
Hs (A/m) 14.2 10.6
Pa10x (W/kg) 8.5 12.7
P20 (W/kg) 5.4 7.7
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HBN block core AMCC

B,, (mT) B,, (mT)
10 kHz 233 200
20 kHz 150 120

Ak L7278 Fepa CuiMogsSiBu F 7 fidh A &1L IE O EE
AT 5720, IS AT 5 L BANERITEIME T %,
7 IIZ IR 300 mm & 600 mm O BB O
FepaCuiMog2SisBiy 7/ #& 5 & & O HBMGEE D 0 ~ 80 A/m
(RS 2 R S R BR OB 2R T, KD 255 % HAR
AEER BRI Z5REI L TRETW A 20, Iz
0, BZE I, BFHIISH LT, EMA ORI
boTwb, W7 @IRT LI, LYV KRELKD ZHE
IELTHRETW 2 Il EEE2300 mm Ok Tk, EF
FENSHR LTk & OREX 2SFEL, 80 A/m TR
FHZ RV —F, B7 ) \RT X918, HEPEENN
600 mm DV KR T, WXIZETFHIMIZH-> TEIMLT
W23 LO0, HinE OBXITELEET, 80 A/m TIIIFH
CES, 72, IROHORY EORLR S K2 SRR
Liz7uvyrzarl) Lelkidse, ihzE4% 600 mm
DIVRYERVI T ORPREMBERBEOBRED 2
20% FREEM N L D RER SN2 TOMEREE 2, ik
BAIZE D AB D =2 EFE 600 mm L EE &S
FIHWHiT I LT, 2IRBANHEPEAKTED LIk b,
BIRTWE, 7avyzarid, rafsyrvarizeknd,
SRARAIIN T 2 WIS H 525, SR EEDD L TR
D% IS S, Fedk7ENVT 7 A&5&E0 502
7a A (EEE 20 kHz DL L) 20 X9,

TayzarTid, rafyrariny, 4L XA0H

22 HiI£RBEHIR Vol. 34 (2018)

«Color chart of magnetization directions
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Fig.7 Magnetic field dependence of magnetic domain structure of
Feba.CuiMo0,2SisB14 alloy ribbon with a radius of curvature of
(a) 300 mm and (b) 600 mm
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