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Abstract:

Since the first production of cold rolled non-oriented electrical steel sheets in 1954, grain oriented electrical steel
sheets in 1959 and 6.5% Si steel sheets (Super Core™) in 1993, JFE Steel group has developed various kinds of

electrical steels, including iron powder and MnZn ferrite, etc. to meet diversifying needs with a lineup of soft magnetic

materials that cover a wide frequency range from commercial frequency to MHz order.
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Fig.1 Applicable range of various soft magnetic materials
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Fig. 2 Schematic diagram of crystallographic and magnetic
features of grain oriented electrical steel sheet

Jit L WEERR ORI DI TN L1 >TEe, by
77 > F—HilE, HIIS M K 30 %K%, — v
F—ZHENHKI 99% ¥ 5 PR EKEEL ~ov 2 Hi e L
T, 2006 FEEEOIMAZE LRI T 28 T 3 R e s R
OB S NI, BIEROE T EMOES I Y, 2014
EE D b ZICH R HEA DY ) B 2 PEHE DT 61,
BUECTIEE =M RES G S TEY, IV —Eom
SR(ERD B CHEE SN B, JFE 2 F— VIFEEMD
HIZxvE—, CO, HHEEHIKOHZMNERFIZINZ 5 X<,
—H L CrmE BRI ORI ERG 2385k L T 5,

5 16 Pk T WG B o0 B SRR A B 2 1I2R T, R
0.23~0.35 mm OFMICH L C, WEFE@ET S Y X—F
VI — & — DR SR FEAE T S WAL A 7 T (bee D
<001>751) ~HEd L 7RIS 72 - T B,

LR ORI L 2485 D12, BHEAR BN ETE
S UREATOHREMAL A T 5 180° BiX T, X DRI
EECXY) 5 T b, APEEMER O LR v 12,
TEEE ST B L -CREL 5 100 AT 7 REDX IR 25 N 35 % \ > 13Tk
DEBOIRTHRTH Y, ZOMBEBHICAEL 2HIP VD
WL TH 5, HEHEFIKX (D v BH, e27VIR
#H W, HUEHERE (W), HERERE W) »

5o

W=W,+W.+W,

b 27 ) 2 2RI BN EBONT I M EYIIC & D REEEE
BEIDET 6N OMBFEATHD, C, N, 0, SO
e 3 2 IR T 2 O E L, etk ERL
S O JEAE A7 1] ¢ G SR ORI LA AT D 72 T DN S VI
CHE LT e AT ) S RAEDBETT 2720, A NO
ERELYEDL ZCPENTHY, I OEREICMLTE LI
REEOBL I LD, J5m kS (3 HGO (High
induction Grain Oriented steel) ¥ CGO (Conventional
Grain Oriented steel) (2705313,

A TR TRIRIRII SRR I & 2 TRRGAE T L 21
LT, WERAD S Simmic & Y KT 3 %, JFE 2
F— v BRI OE 12 0.23~0.35 mm, Si &3
MEESEZERL, KI3%Thod,

PR ERAR SRR B RN T 2 BT, REKIE 2 /)N
ST TILTS, KSR OTOAAL <0 S 2 i O A
BRI X a5 RIS O AR TH 5. 21z, YRR
ICHEKIE 2 3 S € 2 kv LT, SiRICRTO § 4 28
AT %5k e BRI 2 TS 2 ED S 5,

AT 3 RE D S0 & 0 BEKHI e R SR 3 2 7
GEm VR A EAD), BEELORZER IV 65,
JFE A F— v Cl3, IR LRV T AZEAT 5 54T,
E#E Y Bt omE Ic BRI ) — X TJGSE®) %
G L THEUREEER L T 27,

%BEIIBMRT v 7> 2 % F BRI L T iE°
AL, BEY BRI RE BB ORIEEIRICHV bR
%, BIELS ) — %03 TIGSD®) TdH 5,

BIED Ytk BRSO 4 > F v T2 E 3
WRT . BEMOERL=—RA B2 T 529, ]G]
1GS®J NJGH®) TJGSD®| JGSE®) [JGHE™ ] 0 6 fi % >
J—=2{bL T3, [JGI ) — R ld—fi7e 7 h) 1t 78 i 8
T, CGO IZ3%YT %, [JGS) 2V — R3S H D i Efldd

Tron loss, W5 (W/kg)

Thickness
(mm) 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 .
| | | | | | | | | |
1 1 1 I
30361 301 3
IR e
1 : 1
27
1|
273GSDO90, 27IGSDI95
027DR 27JGSESS| 27JGSE090
1 1
023 &I 23IGH 23JGH09’ 2BIGHI 23-
o 23JGS085 | 23JGS090 | 23JGS09
23JGSDO7S | 23)GSDOSO 23JGSD0)
0.23 DR 23JGHE80 23JGHE!
23JGSEO70. 23TGSETS | 23JGSE080,

3 JFE RF—IVOBEEMEHSIROMGBZ 1> F v T
Fig. 3 JFE Steel’ s product line-up of grain oriented electrical steel sheets

JFE %R No. 52 (2023 £ 8 )

— 92—



JFE 2 — v 27 )v— 7 O EL

FEC HGO AN U, kB % B8 ¥ 2 M) € i\ i s
JE e AREHERE R A L, MWBLmTEICEN S 2 o b AE
BOEEE LIS L ENTH B,

X 341> M23JGSE070] 72 ¥ oiditals, WE, #E &
UBKE (W) FRALE & 0K L, [23]JGSE070) (3, #/E:
0.23 mm, #fE: JGSE, IBIRAEME: 0.70 W/ kg AN TH 3
¥ ERLTWVS,

22 EHRMEERER

HHNOREHEEREON, TE—2E3R6E 25D TH
D?, RICE— X 5HRE 1%KET 3 ¥ 50 /1 kW 2 7 2D
FI1FEPOBZ R T2 s, EhRE— X ORRE
WREBL 25T 5,

D &I ' —2OFOIE UL S 2 510
PEFRRESIA S, Kz r v ¥ — 2o T 2 EEMEITH b,
E— 2R AT F—< TV TVTH D,

WAE, TP RIEAL T2 E—2OfRICERHEH
(EV) #% 5, EVERE)€— 21213/ - B3R, & kv,
BIMEFOM L RRHED R S, SOkl LA S
N5 EWHRICE, 2 OFERFEE T 7eo L FIoRT
&9 IS RE Y T2 B,

JEHE, HIERFIC I b v o SRREL Y 72 B T, BRI
WA RIS BT 2 SRR BE D ER SN D, —H, &
MEE T3 T — 2 BEICED 2 $BOEEP RS L5
W, EEEHHEOES RO LB v e bz, FELREE
WD OBYLERASE O I LY 725, 351, NEB
A oA AT (IPM) £ — & TlE, R OMREERGEs
LIz ERE, BEHFEERD 6N, 0L S IZERH
MU I3REA 2R ED R S 2 25, 2o T TOERE?
Mo —fEOBMMKCHIT T v 3N#ETH 2700,
=2 OERMEREDE B WIS U TR O BRI f>
TN TV»3,

B 42 EV i#)e— 2 HICIH S 4HE 0.20 mm, 0.25 mm,

1.76 T T
35INE"™-series
174 - 0.35 mm thick 1
L72  Thin-gauge ]
electrical steel
1.70 30JNE T

25JNE 0.30 mm

1.68 - 025mm\‘ @ l |

Magnetic flux density, Bs, (T)

1.66 — 5 35JN-series B
20JNEH1200 0.35 mm thick
1.64 - 0.20 mm s
| | |
1.62 5 10 15 20 25

Tron loss, Wi (W/kg)

X4 SEEWESIROMSIFE
Fig. 4 Magnetic properties of thin-gauge electrical steel sheets
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Fig. 6 Production process of iron powder core
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