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Electrical Steels as a Top-runner for Serving Energy Efficiency Technologies
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Synopsis :

Kawasaki Steel has developed various types of new electrical steels to contribute to
improve the efficiency of electrical appliances, which are struggling under unsparing
competition as a top-running group in increasing energy efficiency. As for
grain-oriented materials, a material having high flux density, "New RGH" , for
decreasing the noise of transformers, and an extremely low-iron loss domain-refined
material, "New RGH PD" , for securing higher efficiency of transformers have been
developed. As for non-oriented materials, there have been developed materials having
high magnetic flux density, "RMA" series, for improving the efficiency of AC induction
motors, and materials having improved iron loss at 400 Hz, "RMHE" series, for
inverter-drive DC motors. Moreover, materials having thinner gauge of 0.20mm,
"20RMHF" series, were developed for higher frequency appliances and a new material

suitable for appliances designed for around 20 kHz is under development.
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Kawasaki Steel has developed various types of new electrical steels to contribute to improve the efficiency of electrical
appliances, which are struggling under unsparing competition as a top-running group in increasing energy efficiency. As
for grain-oriented materials, a material having high flux density, “New RGH", for decreasing the noise of transformers, and
an extremely low-iron loss domain-refined material, “New RGH PD”, for securing higher efficiency of transformers have
been developed. As for non-oriented materials, there have been developed materials having high magnetic flux density,
“RMA” series, for improving the efficiency of AC induction motors, and materials having improved iron loss at 400 Hz,
“RMHE” series, for inverter-drive DC motors. Moreover, materials having thinner gauge of 0.20 mm, “20RMHFE” series,
were developed for higher frequency appliances and a new material suitable for appliances designed for around 20 kHz is

under development.
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Fig. 1 Historical trend of iron loss and induction improvements
in electrical steels produced by Kawasaki Steel
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Fig. 2 Profile of grooves formed on steel surface
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Fig. 3 Dependence of domain width, on groove depth
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Fig. 4 Relationship between B, value and noise of a model trans-
former -
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Table 1 Magnetic properties of modet stacked-core transformers
Magnetic properties . .
X M t

Material Grade of materials agnetic properties of model transformer cores
B, (M Wirse (W/kg) Wirse (W/kg) Toy; s (A) Noise,;,5 (dB) BF2
23RGHO9ON 193 0.86 L0 .74 52 1.17
NewRGH 23RGHPDO8SN 1.89 .77 .90 0.75 52 117
27RGHPDOSON 1.89 0.84 0.59 0.85 53 1.18
RGH® 30RGH105 1.89 1.03 121 0.85 56 1.17

UConventional material with high permeability
4BF: Iron loss ratio of transformer to material

Table 2 Magnetic properties of model wound-core transformers

Magnetic Magnetic properties
properties of model
Material Grade of materials transformer cores
Bs Wl?.’S!} Ww/so BF?
M W/kg (W/kg)
23RGHO9ON 193 086 0.87 1.01
NewRGH| 23RGHPDO85N | 1.8  0.77 0.78 1.01
27RGHPDOSON | 1.89  0.84 0.85 1.01
RGH" | 30RGH105 188 103 104 1.01

YConventional material with high permeability
IBF: Iron loss ratio of transformer to material
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Fig. 5 Effect of Si content, core materials (RM and RMA) and
SRA on AC induction motor efficiency
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Fig. 6 Relationship between the maximum motor efficiency and
iron loss of material at 400 Hz
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Fig. 7 Effect of flux density of core material on motor efficiency
stability
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Fig. 8 Effect of core materials on efficiency of inverter power
drive motor in high speed rotation
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Table 3 Magnetic properties of a newly developed material for
high frequency application

Flux density Iron loss (W/kg)
Bs (D) Worsi Wi no Wosszon
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Fig. 9 Comparison of TS-El balance between conventional elec-
trical steels and a newly developed material
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Fig. 10 Comparison of hardness between commercial electrical

steels and a newly developed one
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Fig. 11 Example of corrosion resistance; comparison between a
conventional electrical steel and a newly developed one
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