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Fig. 1. (a) XRD and (b) DSC curves of the as-quenched
and different relaxed Feg,SigB;,Cu; alloys.
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Fig. 2. HRTEM images and corresponding SAED patterns
(inset) of (a) as-quenched and (b) highly-relaxed Feg,Siy
B(Cu, alloys.
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Fig. 6. (a) Room-temperature Mossbauer spectra of as-quenched and different relaxed Feg;SigB,oCu, alloys; (b) the hyperfine mag-

netic-field distributions extracted from these spectra; (c) B-H curves of as-quenched and different relaxed samples; (d) saturated

magnetic flux density B,, average hyperfine field Byy,, intensity ratio A,3, and coercivity H, as functions of the correlation length.
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Table 1. Hyperfine parameters of the Mdssbauer
spectra.
15/ DTI/ QS/
B/ T
Samples i/ (mm-s?!)  (mm-s?') (mm-s?)
As- 24.87 -0.054 0.0062 -0.014
quenched
3 min 25.46 -0.075 0.0053 -0.023
5 min 25.63 -0.066 0.0066 -0.018
8 min 25.85 -0.096 0.0076 -0.019
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Fig. 7. Schematic illustrations of the potential energy land-
scape and the evolution of structural heterogeneity in
FegySigB1oCu; amorphous alloys during structural relaxa-

tion induced by annealing.
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Effects of annealing time on nanoscale structural
heterogeneity and magnetic properties of
FegySigB;,Cu; amorphous alloy

Chen Bo"! Yang Zhan-Zhan?  Wang Yu-Ying!? Wang Yin-Gang »*
1) (Jiangsu Yangdian Technology CO., LTD, Taizhou 225500, China)
2) (College of Materials Science and Technology, Nanjing University of Aeronautics and
Astronautics, Nanging 211106, China)

( Received 12 March 2022; revised manuscript received 7 April 2022 )

Abstract

The evolution of nanoscale structural heterogeneity and its effect on magnetic properties of FegSigB;iCuy
amorphous alloy during structural relaxation after being annealed for different times are investigated in this
work. The nanoscale structural heterogeneity is found to degenerate gradually with relaxation by using the
small-angle X-ray scattering and atomic force microscope. Combined with Méossbauer spectroscopy analysis
results, the enhanced comprehensive soft magnetic properties of the relaxed alloys can be attributed to the
degeneration of nanoscale structural heterogeneity. From the flow unit model, the volume fraction of flow units
decreases with relaxation proceeding, and some of the flow units annihilate and transform into the ideal elastic
matrix. On the one hand, the relaxed sample with greater packing density has stronger magnetic exchange
interaction and higher saturation magnetic flux intensity. On the other hand, the number density of quasi-
dislocation dipoles decreases with the annihilation of flow units in the relaxation process, leading the pinning
effect of the domain wall to be weakened. Consequently, the magnetic anisotropy decreases after relaxation,
which results in the reduction of coercivity. In this work, the structural mechanism of the evolution of magnetic
properties in the relaxation process of Feg;SigB;yCu; amorphous alloy is investigated from the perspective of
structural heterogeneity, which is helpful in establishing the correlation between the structure and magnetic

properties of Fe-based amorphous alloys.
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