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(57) Abstract: Disclosed are a thin strip of an amorphous
alloy having excellent workability, a nanocrystal soft
magnetic alloy which can stably provide good magnetic
properties, and a magnetic core using the nanocrystal soft
magnetic alloy. The thin strip of an amorphous alloy is
characterized in that the thin strip is formed of an alloy
having a composition represented by Feioo-ab-c-aMaSiBe-
Cuy (atomic%), wherein 0 <a<10,0<b<20,4<c <
20,0.1<d<3,and 9<a+b + ¢ <35, and containing un-
avoidable impurities, and, in the composition, M repre-
sents at least one element selected from Ti, V, Zr, Nb,
Mo, Hf, Ta, and W, a Cu segregated part is present, on the
surface side of the thin strip of the amorphous alloy, in
which Cu is segregated at a higher concentration than the
Cu concentration in the outermost surface part of the thin
strip of the amorphous alloy, and the highest Cu concen-
tration in the Cu segregated part is not more than 4 atomic
Y.
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DR ELARDMA DD, R D 1 2nmoON7 & O 3 5 1 % i 3 F e Ji+ %
PP L0 KEWEA O 3 E RIS  DHE MK A A 235 5 7 LD R S
iz,

[0038] [F1-1]

No. # B (R F%) Cu A& |Cu RAT & | 500mm 0| BhRE
DEABEO|O Cu BE|MED Cu
i OEXE |EBE
(nm) (" F%) (JEF%
1| Fe,,, Cu, Nb, ,B, , 6.2 1.9 1.1 L
2 [Fe,,, Cu, Nby 4S5 5B 5 1.3 1.8 1.1 L
3 | Fey,, Cly osNDy 08115 5B 5 10.8 1.4 0.9 L
4 |Fe,,, Cu, Mo; ,Si,5 4B | 1.2 1.5 1.0 L
5 | Fey,, Cu, oTay oSi,5 4B | 16.5 1.4 1.0 L
6| Fey,, CUy o, 6Sig 4Ba | 9.5 1.7 1.0 il
7 | Feyq Guy oNby oYy 65115485 8.8 1.9 1.0 L
A 8{Fey, Cuy by sTig eSis 6By s 17.1 1.7 1.0 5L
9 [Fe,,, Cu, Nb, ;Zry sSi 45 5B | 7.6 1.8 1.0 L
10| Fe,,, Gu, b, (HF, sSi,; By 4 8.1 1.8 1.0 %L
11| Fey,, Cos o0u, oNbs 45115 486 | 8.8 1.7 1.0 L
g2 | 12[Fe,, Nig4Cu, Nb, Si,; 4B, | 9.8 2.1 1.2 L
13 | Fey,, Cu; 05 Siys 5Bs 5Co.s 10.4 1.8 1.0 L
14| Fe,,, Cu, Nb, (Si s 5By 1Po 5 11.3 1.6 1.0 AL
15 | Fe,,, Cu, oNb, oSiys 5By (Gag 5 9.8 1.7 1.0 L
g | 18] Feuyy Cuy by Sy By Cro s 12.2 2.0 1.2 5L
17 Feyar Cuy oNbg oSi 14 5Bo Mg 10. 4 1.8 1.0 L
18| Fe,,, Cu, oNby oSi1q 5By 1ZN; o 8.2 1.8 1.0 L
19| Fe,,, Cu, by oSi1, By 1AS, o 8.6 1.8 1.0 L
20 [ Fe,,, Cu, Nb; oSi, By 1€ o) 10. 8 1.5 0.9 L
B 21|Fe,, Cuy 4Nbs Si,y sBa Sby o 11.7 1.4 0.8 iL
22 | Fe,,, Cu, ,Nb, ,Si, B, SN, | 12. 4 1.7 1.0 HL
23 [ Fe,,, Cug oNby oSi 14 5Ba 1 11g o1 9.7 1.6 0.9 5L
24 [ Fe,., Cu, oNby oSi e 5Bs Oy o 8.9 1.1 1.0 L
25 | Fe,,, Cuy oNby o814 5Bo 1AZ, o 8.8 1.8 1.0 L
26 | Fe,,, Cu, Nb, ,Si,u sBg Big o 10. 1 1.6 0.9 5L
27 [ Fe,, Cu, oNby oSi s 5Bo MEo o) 10.4 1.7 1.0 L
28 [ Fey., Cuy Nby oSi1s 5Bs 1560 o5 1.3 1.8 1.1 5L
29 [Fe,,, Cu, Nb, :Si,, By 1REq o5 12.7 1.7 1.0 AL
30 | Fey,, Cu, oNDy 0Siy4 5Bo (Al | 9.5 1.7 1.0 L
31 | Feya Gu, (Nby oSiy, 5Bs Py | 13.4 1.8 1.1 L
32 | Fe,,, Cu, Nb, oSi,4 5Bo (P, | 14.2 1.6 1.0 HL
33 [ Fe,,, Cu, Ny (Siys oBs (Vs 4 12,1 1.7 1.0 5L
34 [ Fe,., Cug Nby ,Si,4 5By ST | 10. 8 1.6 0.9 L
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[F1-2]
No. i R O(RF%D Cu fRHT &5 [ Cu {RATEF [ 500mm | BhELE
ODEXED|O Cu BE|ZED Cu
NE OEAE |RE
(nm) (7 F%) (EF%
35 | Fors, CU, ND; 15115 By ¢ 79 21 T By
36| Fe,,, CU; W5 o815 5By 5 142 4.4 1.4 By
37| Fe,,, Cu, :Nb, oSi 5 Bs.c 13.2 4.3 1.3 By
38 | Fe,., 0, NDy 55114 B o o 1.8 4.1 1.2 5Y
sy |39 Fevs Cuy N, ST By ¢ 143 4.9 1.9 By
40 [Fe,,, Cu, Nb, 514, 4By 2 13.6 4] 17 BY
41 [Fe,, Cu, Nb; 51,1 5B o141 o 12.6 46 1.7 BY
42 | Fe,, Cu, ND, :Si,, By 620 15 5 47 1.5 5 Y

[0039] [F2-1]
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No.| # O(BEFY  |[Cu BE|Cut -7 |Cu FE|500m®|CCO)/ | AP,
b -0 | BE O & bz B O|CCFe) | (W
B f& Cu gl ke)

(nmy | (RF% | BFD | (BFH
43 | Fe,,, Cu, Nbs B, , 13.4 | 5.9 | 0.10 1 130 |21
44 | Fe,,, Cu, Nby (Siys By s 122 | 58 | 0.08 1.1 | 12.8 | 2.1
45 | Fey,, Gty o5NDy oSiys 5By 1.8 | 48 | 0.02 0.9 | 7.3 |2.2
46 | Fe,,, Cu, Mo5 oSiys :Bs s 11.5 | 6.1 | 009 10 | 133 |24
47 |Fe,,, Gu, oTa; (81,5 4By | 16.6 | 6.2 | 0.08 10 | 7.4 |23
48 [Fe,., Cu, N, 55115 oBs 4 126 | 59 | 0.10 10 | 134 |26
49 | Fe,,, Cug Ny Vo 58115 4Bs 4 123 | 43 | 0.03 10 | 82 |22
A[50 [Fe,,, Cu, Nb,TiosSisseBss | 17.3 | 5.9 | 0.04 10 | 65 |28
51| Fey,, Cy Nb, sZro sSiseBo, | 12.1 | 5.8 | 0.09 10 | 6.8 |2.9
52 |Fe,,, Cu, oNb, HTo ;Sitz 5By, | 10.5 | 6.1 0.10 10 | 6.7 |27
53 | Fe,,, G0 ;0U; ND; oSijsgBs1 | 10.7 | 5.5 | 0.11 10 | 1.3 |29
se| 54| Fe,., NisoCu, Nby Sis By, | 12.4 | 654 | 0.11 2 | 1.4 |28
55 | Fe,, Cu, M0y ,Siy;sBasCos | 11.1 | 5.8 | 0.07 10 | 13.2 |26
56 | Fe,., Oty oNb; 45145 By 1Py s 11.6 | 5.7 | 0.08 10 | 7.9 |22
57 | Fe,,  Cty Nbj oSi,5cBs G2, | 10.4 | 59 | 0.05 10 | 88 |21
58 |Fe,., Cuy Nby oSi,4sBe (Clos | 12.8 | 6.2 | 0.08 1.2 | 6.2 |23
B 50 [Fe,., Cu, Nb, oSi,, oBa Wns | 13.0 | 6.0 | 0.06 10 | 9.9 |23
60 | Fe,,, Cu, Nb; oSiye e (ZMor | 12.5 | 5.9 | 0.0 1.0 | 82 |22
61 [ Fey,, Cuy oNB; oS i1s Bo (ASo o | 12.2 | 5.9 | 0.02 10 | 8.8 |24
62 |Fe,,, Cug sND, oS 1,4 By S€0 o | 12.3 | 5.7 | 0.03 0.9 | 9.2 |2.4
#1763 [ Fey,, Cug gND, oSiys oBs SBo oy | 12.1 | 56 | 002 | 08 | 9.1 |23
64 |Fe,, Cu, Nby o514 cBo SN0, | 12.4 | 5.7 | 0.08 10 | 1.9 |21
65 | Fe,,, Cug Nb, ,Siy, B fNgo | 12.2 | 5.7 | 0.07 0.9 | 7.8 |24
66 | Fe,,, Ou, Nby oSi,, 8o Cdog | 12.0 | 5.8 | 0.09 i.0 | 82 |26
67 | Fe,,, Cu, Nby (Siys Bo Ao | 12.3 | 5.9 | 0.10 1.0 | 89 |22
68 | Fey,, Gl oND; oS i,y Bo Bioos | 12.2 | 5.1 | 0.08 | 0.9 | 8.3 |23
69 | Fe,,, O, Nb, ,Siy, Bo M2 | 12.4 | 59 | 007 i0 | 7.9 |22
70 [Fe,,, Cu, Nby (Siy oBs SCoas | 12.1 | 6.3 | 0.07 i1 | 7.9 |21
71 | Fe,,, Cu, Nb, ;Siy, B Regos | 13.0 | 6.0 | 009 10 | 11.8 [20
72 | Fey,, Gu, MNby SiysoB AU, | 120 | 59 | 0.10 1.0 | 89 [2.0
73 | Fe,, Cu, Nb, ,Si,, B, Pd,, | 13.6 | 6.2 | O 11 11 7.9 | 2.1
74| Fe,, Cu, Nb, Si,, B, PL,, | 14.3 | 58 | 0.08 1.0 | 7.8 [2.2
75 | Fe,,, Cu, oNby oSty 5Be Yy | 125 | 5.9 | 0.06 10 | 12.7 |24
76 | Feya, Cug Nby oSiy, Bo (SMe, | 11.2 | 5.7 | 0.07 0.9 | 12.7 [2.8

[Fk2-2]
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[0040]

[0041]

No.| # B O(BEFY  |[Cu BE|Cu t -9|{Cu B |500md[CCO)/|A,
b -6 | RE |0 & | B 0 [CC(Fe) | (W
B fi& CuimfE ke)

(nm) | (RF% | (BFH | RFD
77| Fe,., Cu, Nby ,Si,s 5B, 5 14.2 | 6.4 0.08 1.5 | 0.92 [3.4
e[ 78 [ Fe,,, Cu, by (Siys B; 143 | 6.4 0.08 1.4 | 088 |32
79| Fe,.. Cu, Nb; (Sis 5B, ; 13.5 | 6.3 0.07 1.3 | 079 [3.3
B30 [Fe,,, Cu, ND, ;51,4 4By P 12.2 | 6.2 0.06 1.2 | 0.91 [3.2
gl 81 Feu Cuy b, (Siy B, , 144 | 6.7 0.05 1.9 | 0.8 [3.8
82 [Fe,, Cu, ;Nby ;Si, 485 13.8 | 6.6 0.06 1.7 094 [35
83 |Fe,, Cu, Nb, Si, By ,Ta,5 | 15.7 | 6.5 0.06 1.7 095 [3.6
84 |Fe,,, Cu, MNb, ;Si o 4B, 62, | 14.8 | 6.4 0.07 1.5 | 086 |35

(FEHaf16)

F1— NIRRT AL I E GO IV RO Z T H i
X ZFNDTEREI DT BT D0 G0N Eo T Z A L 72, R 106 DOC U@t
L CulR B ERMHD CulR BEA R 1 — LIZHFRE 32, Cul@briloo Cul B34+ %
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