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Electrical Steel Sheet for Traction Motor of Hybrid/Electric Vehicles
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Abstract

Electrical steel sheet isused for the core of traction motors of hybrid electric vehicles (HEV) and
electric vehicles (EV), and affects performance of HEV/EV. In order to make motorsto be small, light,
power ful and efficient, there are many demandsto electrical steel sheet. Torealize these demands, devel-
opment of electrical steel sheetswith suitable qualities and suitable application techniques of electrical

steel sheet arerequired aswell.
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Motor type DC Induction Synchronous (PM) | Switched reluctance
Max. efficiency (%) 0 [085-89 o [194-95 0 095-97 0o O090
g | Efficiency (load 10%) (%) | o [ 80-87 o [079-85 0 090-92 o [J78-86
% Max. revolution (rpm) 00 0 4,000-6,000 | O [J 9,000-15,000 | o [J 4,000-10,000 |0 O O 15,000
2 | Cost/ torque ($/kW) o010 o [18-12 0 010-15 0oe-10
£ | Costs of controller ool 0035 0025 0045
= [ Rigidness o 0 Good 0 O Best o 0 Good o [0 Good
Reliance 00 0 Good 0 O Best o [J Good o [ Good
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Speed [ high
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High efficiency series

0.50mm thickness

0.35mm thickness
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Iron loss, W10/400 (W/kg)
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Thickness

100

Magnetizing force, H10/400 (A/m)
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High tensile strength series
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(2) Rotational flux

(1) Flux distribution
(1) Temperature

(3) Stress/ strain

Interlocking

$%(8) Shot curcuit ™. .,

/ Rotating
(6) Flux superposition W

(4) Space harmonics
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Stamping Interlocking, ~ Stress Relief ~ Wire Inserting Squeezing,
Weldin Annealin H inki
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- Flux Distribution
- Short Circuit
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Punched Non-elastically Deformed Area
Edge y_ | Elastically Stressed Area

Numerically Simulated Strain Distribution

Compressive
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10 By iron loss simulator

<— As punched

Core shape

|
<— As wire-cut

¥ As punched
<~ As annealed

Eddy current
loss

<= As annealed

Iron loss, W15/50 (W/kg)

<— As wire-cut
<— As annealed

Hysterysis
loss
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Iron loss at 50Hz (W/kg)
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