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Abstract

In this paper, the Fe base amorphous ribbons prepared by the single roll fast quenching method
are wound into magnetic cores, and nanocrystalline cores are made by annealing at 500°C for 2
hours. Then 3 kinds of curing agents, organosilicon, polyurethane and epoxy resin, are used to so-
lidify nanocrystalline cores. Using TD8120 soft magnetic AC test system and TD8220-A soft mag-
netic DC test system, the AC and DC soft magnetic properties of nanocrystalline core before and
after curing were respectively tested. The effects of 3 different curing agents on the coercivity,
permeability, loss and other soft magnetic parameters of the nanocrystalline core are compared
and analyzed. The results show that the soft magnetic properties of the nanocrystalline core with
organosilicon solidified are the least affected by curing, and the best DC soft magnetic properties
are obtained; the soft magnetic properties of the nanocrystalline core with polyurethane solidified
are the least affected by curing, and the best AC soft magnetic properties are obtained. Solidifica-
tion is the key technology for the preparation of nanocrystalline core; it is of great significance to
reduce the effect of curing on the properties of nanocrystalline core. The results of this study have
value for the improvement of the solidification process of nanocrystalline core.
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Figure 1. DC B-H loops for Fe base alloy core samples. (A) DC B-H loops of core samples; (B) The
magnified display of the DC B-H loops of core samples at B = 0.85 T; (C) The magnified display of
the DC B-H loops of core samples at B = 0T (a—without solidified core; b—epoxy resin solidified
core; c—polyurethane solidified core; d—organosilicon solidified core)
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Table 1. DC soft magnetic parameters of Fe base alloy core samples
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Figure 2. AC hysteresis loop of epoxy resin core samples. (a) B-H loops of core sample before solidifica-
tion; (b) B-H loops of core sample after curing with epoxy resin
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Figure 3. AC hysteresis loop of polyurethane core samples. (a) B-H loops of core sample before solidifi-
cation; (b) B-H loops of core sample after curing with polyurethane
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Figure 4. AC hysteresis loop of organosilicon core samples. (a) B-H loops of core sample before solidifi-
cation; (b) B-H loops of core sample after curing with organosilicon
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Figure 5. Frequency characteristic curve of the coercivity Hc of the epoxy resin solidified
core sample: a—Frequency characteristic curve of the coercivity Hc of the core sample
before curing; b—Frequency characteristic curve of the coercivity Hc of the core sample
after epoxy resin curing; c—Frequency characteristic curve of Hc/Hc, of core sample
before and after epoxy resin curing
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Figure 6. Frequency characteristic curve of the coercivity Hc of the polyurethane solidified
core sample: a—Frequency characteristic curve of the coercivity Hc of the core sample
before curing; b—Frequency characteristic curve of the coercivity Hc of the core sample
after polyurethane curing; c—Frequency characteristic curve of Hc/Hcy of core sample
before and after polyurethane curing
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Figure 7. Frequency characteristic curve of the coercivity Hc of the organosilicon solidi-
fied core sample: a—Frequency characteristic curve of the coercivity Hc of the core sample
before curing; b—Frequency characteristic curve of the coercivity Hc of the core sample
after organosilicon curing; c—Frequency characteristic curve of Hc/Hc, of core sample
before and after organosilicon curing
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Figure 8. Frequency characteristic curves of Hc/Hc, of core samples after
curing: a—Epoxy resin cured core sample; b—Polyurethane cured core
sample; c—Organosilicon cured core sample
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Figure 9. Magnetic spectrum of the epoxy resin solidified core sample:
a—NMagnetic spectrum of the core sample before curing; b—Magnetic
spectrum of the core sample after epoxy resin curing; c—Frequency characte-
ristic curve of ps/us, of core sample before and after epoxy resin curing
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Figure 10. Magnetic spectrum of the polyurethane solidified core
sample: a—Magnetic spectrum of the core sample before curing;
b—Magnetic spectrum of the core sample after polyurethane curing;
c—Frequency characteristic curve of us/us,of core sample before and af-
ter polyurethane curing
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Figure 11. Magnetic spectrum of the organosilicon solidified core
sample: a—Magnetic spectrum of the core sample before curing;
b—Magnetic spectrum of the core sample after organosilicon curing;
c—Frequency characteristic curve of ps/us,of core sample before and af-
ter organosilicon curing
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Figure 12. Frequency characteristic curves of us/us, of core samples
after curing: a—Epoxy resin cured core sample; b—Polyurethane
cured core sample; c—Organosilicon cured core sample
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Figure 13. Frequency characteristic curve of the loss P of the epoxy
resin solidified core sample: a—Frequency characteristic curve of the
loss P of the core sample before curing; b—Frequency characteristic
curve of the loss P of the core sample after epoxy resin curing;
c—Frequency characteristic curve of P/P, of core sample before and
after epoxy resin curing
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Figure 14. Frequency characteristic curve of the loss P of the polyurethane
solidified core sample: a—Frequency characteristic curve of the loss P of
the core sample before curing; b—Frequency characteristic curve of the
loss P of the core sample after polyurethane curing; c—Frequency charac-
teristic curve of P/P, of core sample before and after polyurethane curing
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Figure 15. Frequency characteristic curve of the loss P of the organosilicon
solidified core sample: a—Frequency characteristic curve of the loss P of
the core sample before curing; b—Frequency characteristic curve of the
loss P of the core sample after organosilicon curing; c—Frequency charac-
teristic curve of P/P, of core sample before and after organosilicon curing
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Figure 16. Frequency characteristic curves of P/P, of core samples after
curing: a—Epoxy resin cured core sample; b—Polyurethane cured core
sample; c—Organosilicon cured core sample
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