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Electrical Steels Having Excellent Punchability
for Compact and High-functional Automotive Electrical Components
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Synopsis:

-iéh--ia,

The punchability of an electrical steel sheet and magnetic property with strain induced by punching were evaluated.
Insulation coatings have much influence on the operating life of a stamping die. Inorganic-organic coating “A coating” has
better punchability than inorganic coating “D coating”, and self-adhesive type organic coating “B coating” has excellent
punchability. The operating life of a stamping die is shortened with the increase of hardness of steel sheets. On the other
hand, the deterioration of magnetic property with induced strain is restrained in a thinner and harder material. RMHE and
RMHF series consist of good punchability, high flux density, low iron loss and low hysteresis loss and therefore they are
suitable for driving motors and EPS motors. Newly developed glass-less grain-oriented electrical steel “RGE” has better
punchability and magnetic anisotropy than conventional steels and accordingly, it is expected to be applicable to segmen-
talized motors.
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Table 1 Characteristics of insulating coating for non-oriented electrical steel sheet

Coating code D Al Al B
in Kawasaki Steel (Thin type) (Thick type)
Composition Inorganic Inorganic-organic Organic
TIG weldability (cm/min) 120 60 <30 Adhesion coating
Heat resistance Good Good Good Poor
70 . — 150 . : ;
No coating Al thin coating Sheet thickness =
60 (Coating weight b = 0.50 mm
1D coati =09g/m% 2 -
B 50 coating ﬂ X PY
5 2 100 + ® B
= 40 Al thick coating 3
e 22g/m") 2
< 30 R b =
E ] 5 50 [ ]
4 20 1 B coating e
10 R 1 z
0 L L 2 0 1 1 1
0 50 100 150 200 50 100 150 200 250

Number of strokes (X 10")

Fig. 1 Influence of insulating coatings on continuous punching

(Die: Steel die, Lubricant: Normal punching oil, Clear-
ance: 50, Sample: 50RM800)
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Hardness, Hv

Fig. 2 Influence of hardness of electrical steel sheets on number
of punching strokes to reach a burr height of 50 um (Die:
Steel die, Lubricant: Normal punching oil, Clearance: 501,
Coating: Al thin coating)
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Fig. 3 Distribution of hardness in the vicinity of punched edge
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Fig. 4 Influence of hardness and sheet thickness of electrical
steel sheet on strain hardening area induced by punching
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Fig. 5 Influence of shear cutting distance on increase f iron loss
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Fig. 6 Influence of hardness and sheet thickness of electrical
steel on increase of iron loss by shear cutting distance
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Fig. 7 Calculation model considering edge strain
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Fig. 8 Comparison of motor iron losses obtained from measure-
ment and calculation
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Fig. 9 Relationship between magnetic properties and hardness
of non-oriented electrical steel produced by Kawasaki
Steel
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Fig. 10 Relationship between iron loss at 400 Hz and hardness of
0.35 and 0.20 mm thick non-oriented electrical steel
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Fig. 11 Influence of sheet thickness on iron loss at high fre-

quency
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Fig. 12 Hysteresis loss of non-oriented electrical steel
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Fig. 13 Result of continuous punching test of grain oriented elec-
trical steel (Die: Steel die, Lubricant: Normal punching
oil, Clearance: 5] )
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Fig. 14 Magnetic anisotropy of electrical steel
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