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Recently, the demand for a soft magnetic material, which can generate a large electromagnetic force with
little electric power, has increased in the growing area of electronically controlled parts for automobiles, etc.
In this report, the advantages and the factors that determine electromagnetic properties in soft magnetic iron

wire (ELCHZ2) are described.
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Table 1 Chemical composition of steels used in this study

(mass)
Steel C Si Mn P S Al N
ELCH2 0.005 | 0.004 | 0.24 | 0.008 | 0.006 | 0.004 |0.0016

JIS SWRCHI10A | 0.1 | 0.04 | 0.45 |0.014 | 0.009 | 0.050 |0.0048
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Fig. 1 Effect of annealing temperature on magnetic flux density
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Photo 1 Microstructure of developed steels after magnetic annealing
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Fig. 2 Influence of cold reduction on coesive force after magnetic
annealing
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Fig. 3 Influence of grain size after annealing on coesive force
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Fig. 4 Influence of grain size after annealing on magnetic flux density

10 -

0.5 — B~ - External fieldd 4 O00A/m

—A— External fieldd 500A/m
— & - External fieldd 200A/m
—O— External fieldd 100A/m

0.0 I 1 1 |
0.0 0.5 1.0 15 2.0

Strain of drawing €
05 O00000000000ODOO0mObOoOoooOOoossod x 3000

Fig. 5 Influence of cold reduction on magnetic flux density after
magnetic annealing
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Fig. 6 External field strength dependence of magnetic flux density
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Table 2 Magnetic properties of ELCH2

Magnetic flux density(l (T) Coesive
Steel force
B100 | B200 | B300 | B500 | B100O | He (A/m)

ELCH2

092 | 1.30

1.50

1.60

1.65

45

JIS SWRCH10A

0.08 | 0.25

0.48

0.8

1.35
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Fig. 7 Infuluence of carbon content on the electric resistivity
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Table 3 Mechanical properties of ELCH2 after magnetic annealing

1st reduction | Annealing | 2nd reduction | Magnetic TS El
of area condition | of area (O) | annealing | (N/mm?) | (O)
40 78000 x 3h 15 85001 x 3h 248 28.8
65 7800 x 3h 15 8500 x 3h 239 30.6
80 7800 x 3h 15 8500 x 3h 233 30.9
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Fig. 9 Critical upset rate
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Fig.10 Corrosion weight loss
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