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Recent Development of Non-Oriented Electrical Steel for HEV and EV in
JFE Steel
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Abstract:

In recent years, requirement in reducing CO, emissions has been increasing to prevent global warming. In the
automotive sector, strict CO, emission regulations have been set in many countries and the electrification of
powertrains is accelerating. JFE Steel has developed a variety of high-performance electrical steel sheets since 1954,
when the company started manufacturing cold-rolled electrical steel sheets. In recent years, JFE Steel has also
developed and manufactured electrical steel sheets for hybrid electric vehicles (HEVs) and electric vehicles (EVs).
This paper introduces JFE Steel s electrical steel sheets for HEVs and EVs such as JNE™ for high-efficiency motors,
JNP™ for high-torque motors, thin-gauge electrical steel INEH™ for high-speed motors, and high-strength electrical

steel INT™ for rotors.
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Fig.1 Demands for HEV and EV traction motors and
electrical steel sheets
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Table 1 Comparison of magnetic properties between thin-
gauge electrical steel sheets and 35]N230

Gue | MO i i BeD
35JN230 0.35 2.10 17.2 1.66
30JNE1500 0.30 2.10 14.2 1.68
25JNE1350 0.25 2.05 12.4 1.67
20JNEH1200 0.20 2.13 11.0 1.67
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Table 2 Specifications of the test motors

Items Specification
Rated power output 9 kW
Input voltage 400 Ve
Current limit 45 Arms
Current phase angle 0.0—65.0 deg
Number of poles / slots 8/48
Outer diameter of stator 171.2 mm
Stacking length 14 mm

Winding connection Three phase connection, distributed
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Fig. 8 Comparison of motor efficiency maps
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Table 3 Comparison of magnetic and mechanical properties

between high-strength electrical steel sheet and

35JN230
Wi a0 YS TS
Grade (W/ke) By, (T) (MPa) | (MPa) HV
35JN230 17.2 1.66 401 527 215
35JNT590TK | 24.0 1.66 550 620 223
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