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Abstract:

JFE Steel has developed high silicon steel sheets in response to the demand for improved high switching frequency
characteristics. Since starting commercial production of 6.5% Si steel sheet (Super Core®) in 1993, JFE Steel has
developed several new products (Gradient silicon steel sheet: “JNHF and“JNSF”) for high freqency applications. This

paper introduces the overview and application of representative JFE Steel’s Super Core products.
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Fig. 1 Manufacturing process of 6.5% Si steel
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Fig. 2 Image of Si gradient steel performance
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Fig.3 Overview of magnetic property at high frequency
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Table 1 Typical magnetic properties

Thickness Saturation magnetic Core loss (Wke) Magnetostriction at
Material (mm) flux density . 400 Hz 5 kHz 10 kHz 20 kHz 400 Hz, 1.0 T ( X 10—6)
M1 o1 | 02T | 01T | 005T
10JNEX900 0.10 1.8 5.7 11.3 8.3 6.9 0.1
10JNHF600 0.10 1.9 10.1 11.2 7.1 5.4 3.1
15INSF950 0.15 2.0 15.0 14.9 9.7 7.0 2.8
Grain oriented Si steel 0.10 2.0 6.4 20.0 18.0 14.0 -0.8
Fe-based amorphous 0.025 1.5 1.5 8.1 3.6 33 27.0
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Photo 3 Model motor evaluation system
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Table 2 Magnetic properties of motor test material

Core loss (W/kg)
. Thickness Permeability Magnetostriction at 400
Material (mm) 50 Hz 400 Hz 1 kHz 10 kHz direct current Hz, 10T (X1 0—6)
1.0T 1.0T 1.0T 01T
10JNEX900 0.1 0.5 5.7 18.7 8.3 23 000 0.1
Non-oriented 0.2 0.9 10.9 39.7 20.2 10 500 35
Si steel 0.35 0.9 16.6 71.1 36.6 10 300 3.0
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5 &DbYIC D I e, (LB, JFE FHL 2005, no. 8, p. 11-16.
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