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Figure 1 (Color online) (a) XRD pattern and (b) appearance photo of

AA35 ribbon with a width of 50 mm. The inset shows the thickness of
the AA35 ribbon.
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Figure 2 High-resolution transmission electron microscope
(HRTEM) images of AA35 ribbon with a width of 50 mm. (a) The
center of the ribbon; (b) the edge of the ribbon. The insets were the
corresponding selected-area electron diffraction (SAED) patterns.
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Figure 3 DSC curve of AA35 ribbon. The inset shows an enlarged
section of the curves around the Curie temperature 7¢.
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Figure 4 (Color online) Annealing temperature dependence of H,. and
Bgoo for the AA35 ribbon.
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Figure 5 (Color online) P at f= 1 kHz as a function of B,, for AA35
ribbons annealing at different temperatures with the annealing time of
(a) 30 min, (b) 60 min and (c) 90 min.
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Figure 7 The variation of resistivity (p) with the annealing
temperature for AA35 ribbon when annealing time is 60 min.
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Figure 8 (Color online) The DC magnetization curve of the ring
samples for AA35 ribbon annealed for 60 min.
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Figure 9 (Color online) Comparison of the P, between optimally
annealed AA35 and 1K101 amorphous alloy ribbons at the working
frequency of (a) 50, 400, 1000 Hz, (b) 2, 3, 4, 5kHz and (c)
10 and 20 kHz.

JOF R T, AA3STMTEB,, = 1.0 TRIFAL, 2,
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41.89, 56.52 W/kg, 125 um/EHI1K101 TAVAH17EB,,
= 1.0 THIFNL, 2, 3, 4,5 KHz 18k 406 45 51 9.55,

1 AA3SHM 5 IKI10135 M PR HLY
Table 1 The properties comparison between AA35 and 1K101
amorphous alloy ribbons®

PR AA35 1K101
B (g/lem®) 7.43 7.20
B, (T) 1.67 1562421
H. (A/m) 2.9/1.8" 2402423171 7026
Pys0 nz10 1) (W/kg) 0.17 0.17
Py(s0 1z-1.5 1) (W/kg) 0.32 -
Py xiiz-0.5 Ty (W/kg) 2.53 3.01
Pyt xiz-1.0 1) (W/kg) 6.31 9.55
Py1 kiz-155 1) (Wikg) 12.04 -
Py1 «tiz-1.60 T)(W/ kg) 15.47 -
Py wtz-1.0 1) (W/kg) 16.89 23.86
Py w150 T) (W/kg) 29.13 -
Py kiiz-1.60 1) (W/kg) 35.33 -
Py wuz-1.0 1) (W/kg) 28.52 40.90
Py xiz-1.50 1) (W/kg) 47.09 -
Py ktiz-1.60 1) (W/kg) 57.33 -
Py wiz-1.0 1y (W/kg) 41.89 60.05
Py wiz-1.50 (W/kg) 68.99 -
Py vaz1.60 1y (W/kg) 84.58 -
Py(s kiiz-1.0 1) (W/kg) 56.52 79.40
Pys wnz-150 1) (W/kg) 92.22 _
Py(s khiz-1.60 1) (W/kg) 112.95 -
HVO0.1 (%73 950 990
P (nQ cm) 121 133

a) TARSURS. TAERUEB, I Bk SRR T AP gy, * I
iR R HIH,.

23.86, 40.90, 60.05, 79.40 W/kg. 7] W,, 78 L3k TAF %At
T, AA35H GO IAE L TK 1013544 102k 15 FE AR
28%LA I, FTRERCR B . bAh, AA3SHI A R AE S i L
VEREI(B,=>1.50 T) FMEH. 24B,, = 1.55 T, f= 1 kHzif,
HREIFEP (1 1,155 1L N12.04 W/kg. 4 TAERL
B,, = 1.60 TAULAESZR 73041, 2, 3, 4, 5 kHzIN, £k
CMRFE TN 15.47, 35.33, 57.33, 84.58, 112.95 W/kg.
IbAh, AR, B PR ERE S N AR RS I I, 2k
RS — B BRARCY. 22 EPTIR, AA3SHI A 7E A0
i LAEREIRS B B4 58 528 f A 35

4 Z5ip

AR FEIE Tl A 72 46 T 6 P Tl e
HUT R 935 pm. BEEENS0 mm. 4 LKA A
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The mass production and industrial application of Fe-based amorphous soft magnetic alloy ribbons have been achieved.
Increasing ribbon thickness can increase the lamination factor of the amorphous alloy core and reduce the volume of the
core, meeting the demands of the current technology for miniaturization and high integration of power electronic devices
and equipment. However, due to the limitation of amorphous forming ability and industrial production conditions, it is
still difficult to produce industrial Fe-based soft magnetic amorphous alloy ribbons with the thickness exceeding 30 um.
In this paper, ultra-thick amorphous alloy ribbon with the nominal composition of Feg; §B15sC5 851, sPo s, a thickness of
35 um and a width of 50 mm (denoted as AA35 ribbon) was successfully prepared by using the industrial equipment. The
saturation magnetic flux density (B;) of the ribbon is 1.67 T and the coercivity (H,) of the ribbon after optimized
magnetic field annealing is 1.8 A/m. Moreover, the iron loss under the conditions of the working frequency of 1 kHz and
the working magnetic flux density of 1.55 T (P kiz-1.55 1)) is only 12.04 W/kg. Compared with the industrialized 1K101
amorphous alloy ribbon (B, = 1.56 T, with the thickness of 25 pm), AA35 ribbon has lower iron loss under high working
magnetic flux density, Particularly, it can even be used when the working magnetic flux density is in the range of
1.50-1.60 T and the working frequency is in the range of 1-5 kHz. These results provide a high-B; ultra-thick amorphous
soft magnetic alloy ribbon material for industrial applications, and simultaneously offer the corresponding performance
control technology for optimizing the soft properties.

Fe-based amorphous alloy, soft magnetic properties, annealing process, ultra-thick ribbon
PACS: 81.05.Kf, 75.50.Kj, 61.43.Dq
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