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High Performance Electrical Steel Sheets Contributing to Energy Saving in Automobile
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Fig.1 Demand for HEV motor and core material
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Fig.2 Magnetic properties of non-oriented electrical steel sheets for
energy efficient motor
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Fig.4 Magnetic properties of thin-gauge electrical steel sheets
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Table 1 Magnetic and mechanical properties of the developed product of high strength non-oriented thin-gauge electrical steel sheet
Grade Iron loss(W/kg) Magnetic flux Yield
density Bso(T) | strength
Wi0/400 Winok (MPa)
0.20mm high strength steel 38.3 26.3 1.63 841
Conventional 35A250 17.0 40.4 1.66 402
50A310 25.1 53.7 1.67 412
53 I 817
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Table 2 Magnetic properties of 6.5 % Si steel sheet

Magnetic flux Maximum
Thickness gensi ty Iron loss (W/kg) relative Magnetostriction
permeability
Materials (mm) Bs(T) Wioso | Wiomsoo | Witok 2 10/400 (><10'6)
6.5%Si steel 0.10 1.29 0.51 5.7 8.3 23000 0.1
Grain oriented electrical steel sheet 0.10 1.85 0.72 7.2 18.0 24000 -0.8
Si: 3wt% 0.23 1.92 0.29 7.8 30.0 92000
Non-oriented electrical steel sheet 0.20 1.51 0.74 10.4 24.0 15000 7.8
Si: 3wt% 0.35 1.50 0.70 14.4 33.0 18000
Fe-based amorphous 0.03 1.38 0.11 1.5 3.0 300000 27
Ferrite Bulk 0.37 2.0 3500 21
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Fig.7 High frequency iron loss of gradient Si steel
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Fig.9 Effect of hysteresis loss on loss torque of the EPS motor
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