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Figure 1 Heat treatment process curve of magnetic core
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2.1.2 AL 42 76 (110) . (200) F1(211) fb T A HH 8L T & AL 0

Pl 32 J5 20 F1 26 pm A AR & & Gl b 7E 2R
AbBRJE 9 XRD & o RT3 AT UL, Bl SR B
JBERY T mr, PR AR A < AT I AR AR B

Sl i B T A2 a-Fe Mo W], 78 0T
Ab BRI S 540—570 “CHE BN, IR 19 8 AL X5 4
1 it AR L R W AN K

20 pm strip & a-Fe 26 pm strip & o-Fe
* )
(110) |
110) | (200) @il “"‘—N_..._J 200) & 570°C @y
ST . & 50T & _ - - .
3 S
B e JH 560 C Z P
= . Ss0T hascsisa 550 °C
“’*‘*———.JL 540 C ez JL 540 C
T T T T T T T . = T T 1
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
20/(°) 20/(°)

3 R S B A [R)JE B AR G A B B XRD ]

Figure 3 XRD patterns of the amorphous alloy strips with different thicknesses after nitrogen heat treatment
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Table 1 Average grain size of alloy strips after different

nitrogen heat treatment temperatures
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Figure 4 Variation of effective magnetic permeability of nanocrystalline magnetic cores with frequency

after nitrogen heat treatment
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Figure 5 Variation of effective permeability of nanocrystalline magnetic cores with frequency after
optimization of magnetic field heat treatment
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Figure 6 Variation of loss with frequency in nanocrystalline magnetic cores after nitrogen heat treatment
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Figure 7 Variation of loss with frequency in nanocrystalline magnetic cores after magnetic field heat treatment
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Figure 8 Variation of effective permeability with frequency of nanocrystalline cores optimized by magnetic

field heat treatment before and after being subjected to external stress
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Thickness Effect and Stress Resistance of Soft Magnetic Properties
Optimization of Iron-Based Amorphous Nanocrystalline Magnetic Cores

JIANG Weihong, YANG Yuanzheng™, QIU Zenan
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to improve the high frequency soft magnetic properties and stress resistance of iron-based
amorphous nanocrystalline strip magnetic cores, the effect of the combined nitrogen and magnetic field heat
treatment process on the soft magnetic properties and stress resistance of strip magnetic cores with different
thicknesses was investigated for 1K107 series J6 iron-based amorphous alloy strips prepared by a single-roller
strip dumping process. The results show that the effective permeability of the magnetic core of
nanocrystalline strips with 20 um and 26 pm thicknesses after nitrogen heat treatment at 560 "C was 9.9 k
and 10 k, respectively, at a frequency of 100 kHz, and the loss was 9.41 W+kg™' and 9.79 W-kg ' at 100
kHz, respectively (test condition B,=0.1 T). The nanocrystalline strip magnetic core with a thickness of
20 pm was optimized by a magnetic field heat treatment at 460 °C. Its effective permeability was improved
to 17 k at 100 kHz and the loss was reduced to 6.08 W-+kg~' at 100 kHz. The nanocrystalline strip magnetic
core with a thickness of 26 pm was optimized by a magnetic field heat treatment at 440 “C. Its effective
permeability was improved to 13.5 k at 100 kHz, and the loss was reduced to 7.30 W-kg ' at 100 kHz.
When the external stress is applied, the effective permeability of the magnetic core of a 20 pm-thick
nanocrystalline strip heat-treated with a magnetic field at 460 "C was reduced from 16.2 k to 9 k at 100
kHz, and the effective permeability of the magnetic core of a 26-pm-thick nanocrystalline strip heat-treated
with a magnetic field at 440 °C was reduced from 13.6 k to 6.4 k at 100 kHz. When the external stress is
removed, the effective permeability of the two nanocrystalline cores is basically restored. The effective
permeability of the thick 20 pm nanocrystalline magnetic strip cores recovered to 15.9 k at a frequency of
100 kHz and the effective permeability of the thick 26 pm nanocrystalline strip magnetic cores recovered to
13.4 k at a frequency of 100 kHz.

Keywords: heat treatment; nanocrystalline magnetic core; soft magnetic properties; stress resistance; strip

thickness
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