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High Silicon Steel Sheet
Realizing Excellent High Frequency Reactor Performance
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Abstract:

JFE Steel has developed two types of high silicon steel sheet, “JFE Super Core JNEX” and “JFE Super Core JNHE,” for high
frequency applications. In this paper, the magnetic properties of JNEX and JNHF were compared with those of thin-gage
grain-oriented electrical steel sheet and iron-based amorphous. In addition, reactor performance was measured by high
frequency reactors made of those materials. JNHF shows little deterioration of core loss through the manufacturing of iron
core, low loss performance, and the improvement of DC bias characteristics. Significant noise reduction can be realized by

applying JNEX for high frequency reactors, because of its excellent magnetostriction characteristics.
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Fig.1 Reactor current wave
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Fig.2 Manufacturing process of 6.5% Si steel
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Fig.3 JNHF Si profile
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Table 1 Typical magnetic properties
. Specific Saturation Core 1 W/k Magnetostriction
Material Th(l;kr;l)e S| resistance magnetization ore loss (Wike) at400 Hz, 1.0T
(uQ - m) (M 50Hz, 1.0T 400Hz, 1.0T 5kHz 02T 20kHz 0.05T (X107
10JNEX900 0.1 0.82 1.8 0.5 5.7 11.3 6.9 0.1
10JNHF600 0.1 — 1.9 1.1 10.1 11.2 5.0 -
Grain oriented Si steel 0.1 0.48 2.0 0.7 6.4 20.0 14.0 -0.8
Fe base amorphous 0.025 1.30 1.5 0.1 1.5 8.1 33 27.0
- 13 — JFE $i# No. 8 (2005 4£ 6 H)
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Fig.5 Dimensions of iron cores
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Fig.7 Inductance dependence on DC bias current

Table 2 Core loss increase by core manufacturing

. Wo.sno (W/kg) Core loss increase by
. Thickness K
Material (mm) Raw Manufactured | core manufacturing

material  core (%)
10JNHF600 0.1 4.89 4.88 0
Grain oriented Si steel 0.1 9.75 10.24 5
Amorphous 0.025 1.31 2.20 68
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Table 3 Magnetic permeability of raw materials

Magnetic permeability (emu)
Material
DC (umax) 20 kHz, 0.05T
10JNHF600 4100 1500
Grain oriented Si steel 37 000 1110
Amorphous 300 000 5450
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Fig.8 Core losses of test reactors
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Fig.9 Audible noise of test reactors
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