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Newly Developed Grain-Oriented Electrical Steel
with Good Punchability Suitable for EI Cores
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A grain-oriented electrical steel RGE without forsterite (Mg,SiO,) undercoating is recently developed aiming at the
application to EI lamination transformer cores. The life of stamping dies in using RGE sheet is ten times longer than in
using conventional grain-oriented steel sheet with forsterite undercoating. The iron loss of EI core stamped from RGE
sheet is superior or equivalent to that using conventional one. This comes from the excellent magnetic property of RGE
in the transverse direction that consists of the one-fifth length of the magnetic circuit in the EI lamination core. In addi-
tion, high efficiency in the noise reduction is expected when RGE is applied to choke coil because RGE has smaller high

frequency iron loss.

1 0000

El00000000000000000000000000EI
000 EO0OIDDOOO0OOOO0ODOOO0OOOOOOOOOOO
0000000000 0EOOIOOO Fg. 1000000000
goooooooooboogoooooooooboooooooboooo
goboooooooooooooooooooooooooobogoo
oooooo0ooooo0oooooOoOoooOoocOoOoooOobooooo
goboooooooooooobooooooooboooooooobogoo
goooooooooooooooooboobooooo

El000000000000000000000000000
ooooooOooooOooooSicoooooooooooooo
oooooooO0o00oOoO0O00O00EIDODOOOO0DOOODOO
E0O00OD0ODODO 1/5000000000000000000
000 4/00000000000000000 ElOO0OOOO
gooooooooooooooooooooooooooooo
gobooooooooooooooboooobooooooobgoo
0000 El0000oooo00ooooooooooooooo
oooooooooooooooooooooooooooooo

*00140 701500000

E piece 1 piece
| | | | | ]
’ | Rolling direction
I -~
| ] | |1 |
I I

Fig. 1 Stamping method of E and I pieces from steel sheet
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Fig. 2 Dependence of burr height on number of strokes for RGE
and CGO
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(b) Butt lap

(a) Alternate lap

Fig. 3 Lapping method of EI lamination core; (a) Alternate lap,
(b) Butt lap

Table 1 Iron loss and magnetic induction of RGE and CGO after stress relief annealing at 1073 K for 2h

Specimen Direction Iron loss Magnetic induciton
W50 (W/kg) Wioss0 (W/kg) Wisss0 (W/kg) Wisss0 (W/kg) Wizss0 (W/kg) B; (1) B;, (1)
RGE RD 0.14 0.51 0.89 1.24 1.56 1.79 1.95
TD 0.39 1.06 1.85 2.80 1.34 1.54
CGO RD 0.10 0.41 0.73 0.98 1.29 1.87 1.98
TD 0.63 1.70 241 3.44 1.35 1.55
0ooO0oO0Od Vol 35 No. 12003 0120
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Fig. 6 Exciting current of the EI core made up from RGE and
CGO sheet using the alternate lap
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Fig. 7 Exciting current of the EI core made up from RGE and
CGO sheet using the butt lop
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Table 2 High frequency iron loss of RGE and CGO after stress
relief annealing at 1073 K for 2h

Wioss00 W/kg) Wios1000 W/kg)
RGE RD 12.0 52.5
TD 18.9 7.7
EI core 12.9 55.5
CGO RD 11.7 53.8
TD 27.1 98.3
EI core 14.0 59.6
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