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Abstract

Beginning with the crystallization of amorphous alloys, this paper introduces the newly developed

nanocrystalline soft magnetic materials which have excellent properties. The following items are in-

volved: (1)The concept of crystallization 1n amorphous alloys and the effect of crystalline precipitates on

the magnetic properties of amorphous alloys. (2)The discovery of Fe-Cu-Nb-Si-B nanocrystalline soft

magnetic alloys and their excellent magnetic properties. (3) The origin of the excellent soft magnetic

properties in the nanocrystalline alloys. Finally the development trends of these nanocrystalline alloys are

discussed.
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o oh. B BN M SRR LR A R L S R AE IR
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HEXRBALHE THRA . 23 2R EREH
BT Fe-Si 8%, % WAMHEMNT, T KREH
THRAZESP. HTRESKUES N SHS
MERKBTHESE R ER-KEKY
PHEHL B Fe-Si-Al # iR HE L4785 40 X 8E -
Ky REEWEWY o ARSI HER 52
IR RBEALIE R R R AR B R
B, BT RA A BN R3O MBS
18] SRR B K R IR B0 RARBETERE ) & .

fHR, RS A M B, 24 A A1 K [ 6FH4R
ReCHr T 44 5 H. AR 50EMERY,
AT EI M RESE K M A [ BT &ETE TEN & &
LA B B R R A W 47 (Sendust) & & L
M5 AY%AL-S. 6%Si-Fe, B —-MEBEBBTES
% (Supermalloy ). i 4+ A 79 % Ni-5 % Mo-Fe.
EMHERAA+T N RKEEERE. REEM &
S A RE AT DIAE — S n R fR B (HALR
ATREHR KNS T FAENE KM
A, TP B S0 2 B 2% 1 (68 1 B BRSBTS .

ERAGEERRE Au-Si RhHBM,
B AR B (B TR TAEHE RN
A NSEES. B FIER RS TFEN
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YERE RFEME A B TERI Al XHEEEGS
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5 4 TF Hasegawa % AV H B &/ L
B Rk HHE Fe,sNi,Mo,BSi, 8 & H,a-Fe 4
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F HEHLERBRARMERE{HAY B
& H Cufi Nb ) FeSIBERB A SR K,
FERL T (R Btk B350 50 40 F ) o U (AT 8
HEBAH10—15nm § o-Fe (Si) & & BT 916 5
e HBRXFSREESLUE  KBGHS
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0 PR PR R N 5 B (B = 1. 3T, it/ K 3X ot
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REERHKABIEMR, Ishiwata A
LA, K BLAH & 8k BT R R L A R 3
MRV RE, BUF S XA T E K.
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2)(104.***“%&

Mn-Zngk Wik
IX10 .
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I EL A BB 06 A 5 3
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ARG EMERE GHEXE £ ES5100MU Lk
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X HETEL A B 3 6 5 400 5 DA 28 5 (b 7= A A4 B
fib 25 M #R A — . B H FeSiB & & E& LG, &
RRNBERIBLZ,450. 1 —1pm, F HEHH
a-Fe }& Fe,B,Fe;B #, NRETE iU — By ¥ 81 45
.U Nb i A 00 Cu & &, FEHF &
B G Ak RS, R R SR K, 29 9 25nmte.
Atk B RCo BT CATE o — E IR R Aok R 4
R i T E e i T #E Cu M1 Nb 4. Cu
B R AL R & L B 4% L, T ND & 3
MR KER. LRERHAT . H Ag RE
Cu, il Mo, W, Ta Z£ Nb, a] =23 288l %
R RAKKE S E.

PAREEEER TRABKESE 1 /.

2 SRR EY S K EKRE BT RL I B fth 4K B B L ) R PE BB LL B (80

oK w5 B, B./Bs H. e P, As
CIE F %) (pm) (T %) | (A/m) | 0% KkW/m3) (1076)
Fe;3 sCuyNb3Sij3 5By 18 1.24 54 0.53 10.0 280 +2.1
N Fe;4Cu;Nb3Si;¢EBg 18 1.22 53 2.1 8.6 250 ~0
(FeCr)zg 5(S1B)yy 5 20 1. 44 16 6.9 0.6 460 +20
A (CoFeMn),(SiIBM)z| 18 0.53 50 0. 32 8.0 300 ~0
Z Mn-Zn Ferrite — 0.51 19 14.3 0.23 600 -
* NAKA A dFdh Z. 584k
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