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Recent Development of Grain-Oriented Electrical Steel in JFE Steel
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Abstract:

JFE Steel has been seeking for low iron loss technologies of grain oriented electrical steels since starting the
production of grain oriented electrical steels in 1959. A low iron loss grain oriented electrical steel “JGSD®” was
developed in 1994, and then a low iron loss grain oriented electrical steel for stacked core transformers “J GSE™ has

been recently developed. These materials are making a substantial contribution to global society through energy

conservation of transformers.

1. 1EC&IC

FmtEEESE, BICEEROBLOME Y LRI S
NTEH, ZOPEFEEELBO T X VF -SRI S
BB ENITT, 201w, JFE ZF— T3, SHhtE
Tog AR DARERIB L F 40T 12 B 3 2 BefiPA R 20 o1 Ltk
T&7c,

AL TUE, Mz BT 2 77 1 R o B R o JE s
CHIE S A4 o7y FIZOWBTIRRS, 272, EHTOa =k
%T‘@KU%E’K?\%'IQI//\/V%NEJ’TTE) rebis, zheH

ST EROFRHEIC DWW TN T %,

2. AEMEMMHRORREDES
AIRIVF—DRRES

EIERDBE TR NVF =0T BN =— 2D E £ D13,
1973 FEDH— KA 2 v 2 I12hh & 2, EETIE, HiBRE
LM oBS» 5, AT Yy 75> F—1ilE, KE
< 13 Department of Energy (DOE) #1 ], B M < &
Ecodesign Directive ¥ \> - 72 i L WA EasR R B 317 72
bbb LTk ->TETI,

HAO 2 v E— O HO GG I T 215 (B
2K T, R vF—OHERIRON EPREY SN
BEARDS TREEMER) (ICHEE S h, BIRIBGEEZ o THEERE

2.1

2015 45 2 A 15 HZA)

Copyright © 2015 JFE Steel Corporation. All Rights Reserved.

¥, ERTNSEMEETH L v F—HERE » [§F
TEREROPERED M) FICRET 2 SLE FZEF O Il o BE
THIEL, U%REMI DX — 7 — ¥ i AZEE I HEHEE R
EERL TV 5, 2002 4 12 AR S te T —JCH il EL e
T, 2006 FED HIMALIER, 2007 FEEH 6 € — v R
[ERRDSIRTIRR ¢ 72 5 72, Z ORI & O T — Ik e
O (b y 777 > =8 13, [HERICRL Tz
FOVE BN (BIESRO%E, 2K HALIW (7
F)J T3R28UDEHET I NVF— K LT, ZIERDERD
i3, atEERITR ORI AR TH D, v
77 F—ZERTE, AEERSRONEPKE T
BRU7co T —RHIWRME ) 1ohi S, SR 2808 L UE
ﬁﬁﬂ@ PERE L ¥ i THAG OB R HGET S 1, 2012 4F 3
Hzig, TR 1 3SR S hte, TH CH L |
EM®§E%(Fvf?y%—ﬁfﬁzmgméﬁ%u,H%
— I EETE ) MERLO R EARII0T U 12.5% 0%,  BITEAR{H)
HORFE G0 5 THE—-JCHWERE] DA HE R L
394%0E L, HBRERBRR Y A= vF— IR F L EY
Wicd ovilolze by 770 F =L 2014 128V
b, SLICHESINIEMMKPRHSIN, Aoxvy—
fbr e iz, BERMNE - B2 oMinfiloREICHE S LT
Wb,

by 75 —EIERRE A & % CO2 HITkEh R IR 12
KEWV, 2012 FERRFRMOHARERK T XS JEMA) =8
ZIEMEXEDO by 77> F—2IERO LG L, 53.5

T8, MARIZIBGVA Y K-TWwE, ZOHREEDS



JFE 2 F— I B1F % 7R R O il o

FE LTCERBRICN 3 2 = pov ¥ —IH B RO HITREI R 1 800
HAFv vy MR/, CO HIRANH L 100 )7 F > /H I K
2 1, 2)O

JFE 2F = TlE, FEdo &5 REBFIHROBE R VvF— -
COz HEHH EHIRDO BN EFE IR Z 2720, —H L M
1 EE LR DRI LRl 2Bk L T & 7,

22 ARAtEEEEROSH L SRIENEDRE

T3 M E R O R 2 B 1 ICREIIR T, T
HMRIE, FI3%D S & EH T 5 HR/E 0.20~0.35 mm O
WCTHb, TRANMEMHENS {110} <001> AT FEDFE
ki bRERR S, EIE A TR LR S0 (<001> F51) 25
FEICRLA L T\ %, 207w, JFathErGMmRE, HaEs
AR TENTRESURER B L Twvwab,

F7z, AMEEREROREICIE, BRI IR
BRI AT 2SS T2, 2 ORI,
SR ER I 2 NS T 2EH LA L, BHEREOWE ICEH S
LT3,

RSO D> & RT3 1A M BB RS AR DO RF % B 2 1A%
R T MBS, BX e EN 2 F—/hmo
HRREE AT 2 /N E» O MRS TR Y, MKy
BEX DBEF L, BEREY PRI S,

P E WA O SAB DR OB 2 B 3 1R, Ak
BRI OFARUTEEE (W) CIERE (W) 250
3602, MERBELSIMARETER Ve ¢ REIRERE
(Wae) DPHRERRSNTV S,

Axis of easy magnetization,
<001> Direction of crystal grain

Thickness:
0.20-0.35 mm

&S t : ¥ Rolling direction

X1 FAmEitEREaR OSSR R

Fig.1 Schematic diagram of crystallographic features of grain
oriented electrical steel sheet
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Fig. 2 Schematic diagram of magnetic features of grain
oriented electrical steel sheet
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Fig.3 Schematic diagram of iron loss of grain oriented
electrical steel sheet
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Fig.4 Historical trend of iron loss improvement in JFE Steel
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Table 1 Magnetic properties of sheets for transformers
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Fig. 6 No-load losses of stacked core transformers of highest
grade domain refined grain oriented electrical steels
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