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Fig.1 Schematic diagrams of cutting method and dimension (a) and
place position in the high-frequency induction furnace (b) for
the alternating current magnetic field (ACMF) treated

samples (the inset in Fig.1b is a section view of the host

graph)

% 1 H Biot-Savart TE 14 & 69K B £k B 3 4k Ak IR IF
(ACMF)32E 895 318 (Hm)

Table 1 Peak values (Hn) of the alternating current magnetic

field (ACMF) intensity in the circular coil center

calculated by Biot-Savart law

Sample ImlA Hm/kA m™
C1 550 64.794
Cc2 650 76.575
C3 750 88.356
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Fig.2

neighbor distance (d) with alternating current (I) deduced from the amorphous peak positions 260max (b) (the dashed lines in XRD patterns

XRD patterns of the as-quenched (AQ) and alternating current magnetic field (ACMF) treated samples (a) and the change curve of nearest

are the Gaussian fitting amorphous peak and its peak position 26max (denoted by arrows))
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Fig.3 Saturation magnetization curve of as-quenched (AQ) sample (a) and hysteresis loops of AQ and ACMF treated samples (b) (the

inset in Fig.3b is the magnification corresponding to the maximum permeability region)
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Table 2 Saturation magnetization (Ms) and coercivity (H¢) of

AQ and ACMF treated samples deduced from the

hysteresis loops

Sample MJ/A m?® kg* HJ/A m™
AQ 1716 382
C1 169.7 127
Cc2 167.8 151
C3 170.5 533
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Fig.4 DSC curves of AQ and ACMF treated samples at a heat

rate of 10 K/min
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Table 3

ERE

Onset crystallization activation energy E,, first

crystallization peak activation energy Ep and

second crystallization peak activation energy Ep, of

different samples calculated by Kissinger equation

(kJ mol™)

Sample Ex Ep Ep2
AQ 473.4 4214 471.5
C1 509.0 387.4 467.6
(67 483.2 373.4 459.8
C3 541.5 368.5 451.8
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Fig.5 Relationship between the local activation energy (Ec) and
the crystallization volume fraction () of the first (a) and
second (b) crystallization peak reaction for the AQ and

ACMF treated samples
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Fig.6 Local Avrami exponent (n) versus crystallization volume
fraction (a) of the first (a) and second (b) crystallization
reactions for the AQ and ACMF treated samples at a
heating rate of 10 K/min
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Effect of AC Field Magnetic Treatment on Structure and Properties of Fe;sSigB13
Amorphous Alloy

Ma Haijian', Hu Yihua?, Li Guangxu®, Wang Weimin*
(1. School of Mechanical-Electrical and Vehicle Engineering, Weifang University, Weifang 261061, China)
(2. H3C Technologies Co., Ltd, Beijing 100191, China)
(3. School of Physical Science and Technology, Guangxi University, Nanning 530004, China)
(4. Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials (Ministry of Education),
Shandong University, Jinan 250061, China)

Abstract: The structure and properties of as-quenched (AQ) and alternating current magnetic field (ACMF) treated FessSigB1s amorphous
ribbons were investigated by XRD, DSC and VSM. The XRD and VSM results show that the nearest neighbor distance (d) and coercivity (Hc) of
the ACMF treated samples first decrease and then increase with increasing alternating current, however, the saturation magnetization varies little
with the alternating current. The changes of d and H. are attributing to the interaction of inhomogeneous characteristics structures in present
alloys on the structural magnetic relaxation process. The apparent activity energies, local activity energies and local Avrami exponents of AQ and
ACMF treated samples deduced from DSC curves show that ACMF treatment increases the onset crystallization activity energy and local Avrami
exponent and decreases the apparent growth activity energy of the crystallization reactions. The changes of crystallization behavior are ascribe to
atomic pair ordering of the atomic clusters and diffusion of free volume resulted by the magnetic aftereffect.
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