& NIPPON STEEL

www.nipponsteel.com

NIPPON STEEL NORTH AMERICA, INC.

New York 1251 Ave of the Americas, Suite 2320,New York, NY, U.S.A. 10020-0080
TEL:+1-212-486-7150/FAX:+1-212-593-3049

Chicago 900 North Michigan Av., Suite 1820, Chicago,lllinois 60611, U.S.A.
TEL:+1-312-751-0800/FAX:+1-312-751-0345

Houston 945 Bunker Hill Suite 600, Houston, Texas 77024, U.S.A.
TEL:+1-713-654-7111/FAX:+1-713-654-1261

Mexico Calle de Ruben Dario 281 No.2101, Colonia Bosque de Chapultepec,

Mexico, D. F. 11580, Mexico
TEL:+52-55-5281-6123/FAX:+52-55-5280-0501
NIPPON STEEL AMERICA DO SUL LTDA.

Sao Paulo Avenida Paulista 2300, 18° andar conj. 181 e 183 CEP 01310-300,
Sao Paulo, SP, Brasil
TEL:+55-11-3563-1900/FAX:+55-11-3563-1901

Belo Horizonte Av. do Contorno, 6594-13° andar-Sala1302, Lourdes,
Belo Horizonte-MG, CEP 30110-044, Brasil
TEL:+55-31-2191-4000/FAX:+55-31-2191-4880

NIPPON STEEL CORPORATION European Office

Duesseldorf ~ Am Seestern 8, 40547 Duesseldorf Federal Republic of Germany
TEL:+49-211-5306680/FAX:+49-211-5961163

NIPPON STEEL CORPORATION Dubai Office

Dubai JAFZA16, Office No.613 Jebel Ali Free Zone, Dubai, U.A.E.
(PO Box : 18347)
TEL:+971-4-887-6020/FAX:+971-4-887-0206

NIPPON STEEL AUSTRALIA PTY. LIMITED

Sydney Level 5, 20 Hunter Street, Sydney, N.S.W. 2000, Australia
TEL:+61-2-8036-6600/FAX:+61-2-9221-5277

NIPPON STEEL INDIA PRIVATE LIMITED

New Delhi Prius Platinum, A Wing, Ground Floor, D-3, Dist. Centre, Saket,
New Delhi -110017, INDIA
TEL:+91-11-4763-0000/FAX:+91-11-4763-0001

NIPPON STEEL CONSULTING (BEUJING) CO.,LTD.

Beijing Room No0.5002, Chang Fu Gong Center, Jian Guo Men Wai Da Jie 26,
Chaoyang District Beijing, 100022, PR. China
TEL:+86-10-6513-8593/FAX:+86-10-6513-7197

Shanghai Room No0.808, UNITED PLAZA, 1468 Nanjing Road West,

Jingan District Shanghai, 200040, P.R. China
TEL:+86-21-6247-9900/FAX:+86-21-6247-1858
Guangzhou  Room No.1402 G.T.Land Plaza D Tower, No.8 Zhujiang West Road,

Zhujiang New Town, Tianhe District Guangzhou. 510623, PR.China
TEL:+86-20-8386-8178/FAX:+86-20-8386-7066

NIPPON STEEL SOUTHEAST ASIA PTE. LTD.

Singapore 16 Raffles Quay #17-01 Hong Leong Building, Singapore 048581
TEL:+65-6223-6777/FAX:+65-6224-4207

PT. NIPPON STEEL INDONESIA

Jakarta Sentral Senayan Il 201-2C Ground floor, JI. Asia Afrika No. 8,
Gelora Bung Karno-Senayan, Jakarta Pusat 10270, Indonesia
TEL:+62-21-290-39210/FAX:+62-21-290-39211

NIPPON STEEL (THAILAND) CO., LTD.

Bangkok 909 Ample Tower 14th, Debaratana Road, Khwang Bangna-Nuea,
Khet Bangna, Bangkok, 10260, Thailand
TEL:+66-2-744-1480-3/FAX:+66-2-744-1485

NIPPON STEEL VIETNAM COMPANY LIMITED

Ho Chi Minh City Room 2001, 20th Floor, Sunwah Tower 115 Nguyen Hue Blvd,
Ben Nghe Ward, Dist.1, Hochiminh City, Vietnam
TEL:+84-28- 3914-7016/FAX:+84-28-3914-7018

Ha Noi Room 402 4th floor Corner Stone Building 16 Phan Chu Trinh,
Hoan Kiem, Ha Noi, Vietnam
TEL:+84-24-3633-2029

NIPPON STEEL THAI SUMILOX CO.,Ltd.

1/79 Moo 5, Rojana Industrial Park, Rojana Road
Thambon Kanham,Amphur U-Thai, Ayutthaya 13210, Thailand
TEL: +66-35-227-044/FAX:+66-35-227-055

RERA# T100-8071 RREFFIBEXIOA_—TE6HE S AOA/N—IEILTF VT Tel: 03-6867-4111 (%)

K BRZ # T541-0041 KBRFARMPREIGREMTB58&E33S EREI
JtiBEE T060-0002 JLBEIRHPREIE—SREATH LisEL Lok
BHEXE T450-0003 BHREEHEMPHXZERE2-13-18 NSEIL8HE

Tel: 06-6220-5111 (%)
Tel: 011-222-8260 (1)
Tel: 052-856-2351 (1X)

hEXE T730-0017 LBRLEMHXHIIET10-12 LESISETEILT T4 Tel: 082-225-5212(f%)

AWM ZE T812-8522 ERISERMHIESXIERETS-18 HENSE)IL3ME

NIPPON STEEL CORPORATION
2-6-1 Marunouchi, Chiyoda-ku,Tokyo 100-8071 Japan
Tel: +81-3-6867-4111

Tel: 092-273-7001 (1X)

ELECTRICAL STEEL SHEETS
D003jec_03_202004f
© 2019, 2020 NIPPON STEEL CORPORATION e SEn#iZA1E

& NIPPON STEEL

S 3, SR

ELECTRICAL
STEEL SHEETS

T3Pt

BERBFGASAL




NIPPON STEEL CORPORATION

BXH*

FOREWORD ................................................................................................... 01
FanE
B 5
PRODUCT DESlGNATlONS AND APPL'CAT'ONS .......................................... 02
B MR OEBAEF AT
M TR MEIEE RiE
GRAIN-ORIENTED ELECTRICAL STEEL SHEETS --rvvvvssssrrereosssssssccnnis 06
AEER M
B[ TEW4R
ORIENTCORE, ORIENTCORE - HI-B -+eeereeeisneeieieii 06
FUI A7, AUINI7 )\ AE—
ORIENTCORE - HI-B - LS +++e+srrrrereeesaaiiniiiie ittt 14
FUI N7 )\ AE— - b—T—
OR'ENTCOREH'_BPM ................................................................................ 14
FAUI N7\ AE— - )= RN
NON-ORIENTED ELECTRICAL STEEL SHEETS -----s-reeeeessrereeesssreneessce 18
it gl Il =St
o B [a) BB T ENAR
H|L|TECORE' HOMECORE ............................................................................ 18
JI\ASATY , IR—LO7
HIEXCORE, THINNER GAUGE HIEXCORE -+ oeeeeeeeeiiiiiiiee 22
J\ATYORA7 EF)\ATvoXA7
HIGH TENSILE STRENGTH HILITECORE -+ eeerererersreeiumnieiiniesiesinies e 26
=R\ A A7
SURFACE INSULATION «veereereareeireeinmaiieaie it stesstesie e snesire e sses e 28
fEiERA7 fE
MG RE
ANNEALING BY THE CUSTOIMER :+++erereeereerraimiiminaiiniisies e 30
JOTIRREBRE TR (FEEUGEST )
TR R Rz 73R K
MAJOR INTERNATIONALLY-ACCEPTED STANDARDS :--vvvvsvsereeessseenienaa 32
CONVERS'ON TABLES ......................................................................................... 33

NIPPON STEEL manufactures a range of magnetic steel
sheets to cover broad needs and requirements of the
customer.Based on technologies that have been fostered
by many years of research and manufacture NIPPON
STEEL strives to improve quality and develop new
products and the results are positive. Our products,
GRAIN-ORIENTED ELECTRICAL STEEL SHEETS such as our
ORIENTCORE HI-B, ORIENTCORE HI-B LS, ORIENTCORE
HI-B PM, as well as our NON-ORIENTED ELECTRICAL
STEEL SHEETS such as our HIEXCORE, HIGH TENSILE
STRENGTH HILITECORE and our range of coatings, etc.
enjoy an enviable reputation in terms of quality as well
as for the strength and depth of our product line-up.

This catalog touches on all of our magnetic steel sheet
products and we hope that you can keep this catalog to
hand and refer to it on a daily basis. In the event that
you require more detailed characteristic curve on specific
products, we have also prepared detailed product-
specific catalogs, so please feel free to ask us for more
information.

NIPPON STEEL, with the support and understanding of
the customer, will continue to strive to develop high
quality products that are easy to use. We thank you for
your appreciation of our electrical steel sheets and for
your continuous support and understanding as we go
forward.
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Notice: While every effort has been made to ensure
the accuracy of the information contained within this
publication, the use of the information is at the
reader’s risk and no warranty is implied or expressed
by NIPPON STEEL CORPORATION with respect to the
use of the information contained herein. The
information in this publication is subject to change or
modification without notice. Please contact the
NIPPON STEEL CORPORATION office for the latest
information.

Please refrain from unauthorized reproduction or
copying of the contents of this publication.

The names of our products and services shown in this
publication are trademarks or registered trademarks
of NIPPON STEEL CORPORATION, affiliated
companies, or third parties granting rights to NIPPON
STEEL CORPORATION or affiliated companies. Other
product or service names shown may be trademarks
or registered trademarks of their respective owners.
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PRODUCT DESIGNATIONS AND APPLICATIONS
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GRAIN-ORIENTED ELECTRICAL STEEL SHEETS
HEEERMT  BE R TR

ORIENTCORE™ Z

ORIENTCORE is the product which arranged the easy magnetizing direction of the crystal in the rolling direction. It has
excellent magnetic properties in this direction and is widely used in the cores of transformers, large power Generators
and other electrical equipment.

FUTRI7 *Z
EROMIEBESHOVEEESBICHACRRET, TOHBICEOTEVBIEERUET. KNDEERPARRBIDOBDICL ERE
nEv.

ORIENTCORE™ Z
RERMBUN AT SEAT B8, ZRORERFOUIE. TEEATANEEBMARRBIHORT.

ORIENTCORE-HI-B™ ZH
ORIENTCORE - HI-B has much improved crystal orientation than ORIENTCORE.

It offers higher permeability and lower iron loss.
It is widely used the cores of large and small transformers.

ZUIVRI7I\AE—"ZH
AUTVRIATP SOESICER SR ULRRT, —BOEHE. BUREEORIEEELET, A\ OEEROHDICEFINST,

ORIENTCORE-HI-B™ ZH
b ORIENTCORE 4 BB, WA EELRNEHRBBIE. BT X NEERIII.

ORIENTCORE-HI-B™-LS ZDKH
ORIENTCORE - HI-B-LS is an electrical steel developed from the mother product ORIENTCORE - HI-B by irradiating the
surface with a laser beam so as to refine the magnetic domain.

It is most suitable for the cores in large transformers, where it is used without stress-relief annealing that negates the
effect of laser beam irradiation.

FUIVRI7I\AE— - bL—Y— "ZDKH"
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ORIENTCORE-HI-B™-LS ZDKH
£4E ORIENTCORE - HI-B R EERIAL R, BRI, B2 — B EHRNT . BEATARBHEEERS.
i IRATBEMTHRENEXNEHTSE CHREIEIBEURERELR).

ORIENTCORE-HI-B™-PM ZDMH
ORIENTCORE - HI-B-PM is the product which can achieve low iron loss by magnetic domain-refining method. i.e. surface
treatment of ORIENTCORE - HI-B.

This product can withstand stress-relief annealing(up to approximately 800°C in a non-oxidizing atmosphere), therefore
ORIENTCORE-HI-B-PM can be used widely not only for electric power transformer but also for various kinds of
transformers.

FUIVRIA7I\AE— - )\— RV "ZDMH"®
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ORIENTCORE-HI-B™-PM ZDMH
RIBITY ORIENTCORE - HI-B - PM = REEMARIW, TIRKREO % e EATFRNTERUREM LT ER
AFRIRENBREMEA (FELESFBAL 800CEA),

NON-ORIENTED ELECTRICAL STEEL SHEETS
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HILITECORE™ H

HILITECORE is widely used in the cores of rotating machines, such as large generators, through to small precision motors
and has uniform magnetic properties in all directions.
The property is also suitable for small transformers.

INSA437 °H
EHFDITRNTCDOFEICOIEOTIFFIELCHTHNERL. ALEBED S5\ EEE—5—(CESF CIL< BEHOMKDICERINGE
T Feo NNV RBCHRVEHERLET.

HILITECORE™ H
EMEWITA MR T FHROEE, TELATARRKBNENFRENSEER0%T. 0, I UEESEHBLETRR
Bt

HOMECORE™ H

HOMECORE which has higher induction, is used for small motors and transformers.

h—A177 °H
I\ASA BRIV ICERTEVERE BRI 28 U/ BIBEH /BN S VA SEUCRE T,

HOMECORE™ H
BALL HILITECORE B ®a R 4F1E, ER/NE BN TS EEHNE M.

HIEXCORE™ HX (HILITECORE for high efficiency motor)

HIEXCORE has low iron loss at high frequencies, as well as high induction, and is widely used for small or large high
efficient rotating machines.
Our full line-up includes product types differentiated by specific magnetic properties.

I ITwHoZXa7 MHX BEWRE—YR/I\ASAI7)

E#E (BAKS0). SHREEZEIDBMCI. RIRCESHERLEMKICHEVIRITDLD. BRAFFERICEEEAZ1—=ZH
DRIZTVET .

HIEXCORE™ HX (HILITECORE for high efficiency motor)
BEARGR (855 MBHBNER. ATERTEHSHERES, 4NEMESTE, ALTRETSHESN=R.

HIGH TENSILE STRENGTH HILITECORE™ HXT
HIGH TENSILE STRENGTH HILITECORE is a strong solution when mechanically robust product is requites such as high
speed rotating machines, tensile strength is also guaranteed.

This products are widely used for small or large high speed rotating machines.

Our full line-up includes product types differentiated by specific tensile strength and magnetic properties.

BRA\ASA RO © HXT
EROEEE. HRNTREZNESTHDARIGBUCRHM T, 5IRBEHRIAELFT . KIVRLEERLERENBEWVIETD LD,
5RBE. WUFERCEEBTAZ2—ZRDHATLET,

HIGH TENSILE STRENGTH HILITECORE™ HXT
RERTHEMREBEERIMIERE AR08, RERRE. ATEAFENEEREE, HNTRORAREMBIERE, A2
A& T R E R R
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PRODUCT DESIGNATIONS AND APPLICATIONS
EREROEREESHE BIWHMEMEZRE

GRAIN-ORIENTED NON-ORIENTED
FEMEERHT B R TR | RINE BRI TTE ] B TR

Applications
ORIENTCORE ORIENTCORE-HI-B | ORIENTCORE-HI-B-LS
i EURSY S=pd AUILAATNE— AT N E—L—H—
Z ZH ZDKH

2% ORIENTCORE-HI-B-PM HILITECORE HILITECORE HOMECORE HOMECORE HIGH TENSILE

AV AT IN(E— VAS 4 =g AN 4 =g A—L2T A—LAT HIEXCORE STRENGTH
IN=Rb 35H210~35H360 35H440 50H700 50H1000 NTyYRAT HILITECORE
ZDMH 50H230~50H400 50H470~50H600 50H800 50H1300 =R NZhaT

Large rotating machines
AT EIERAE O O
KEE

Medium rotating machines
bR
FREVER A

General use A-C motors
REE—%
18 AR
Hermetically sealed motors
Rotating Ty —E—4%
Machines R
GIE Household motors
TR R —BREAE—%
— RS BE ML

Small precision motors
IIREBE—4
INBURERRE AL

Electric vehicle motors

BEIEHAE—4
RERL
High speed rotating machines
=R FE [EEn
=IRBL

O] O] O | 0O
O] O] O | O
O] O | O |0

O] O |0 |0 0| O

Large power transformers
K ZEEER
Pt

Medium and small power transformers
PN LR
FR/NBI TS TR 3

Distribution Transformers
BEERZEERR
Bor A5 JE RS
Reactors and magnetic amplifiers

Static U77|‘}|/
Machines FRHU AR R BT AR

FRIESS Small transformers
Bpib s I EREES
INBUEE RS R 2R

Current and potential transformers
Bk 0%
WEATESR

Ballast
RIERS
Welding transformers
BEHARESE
BT ERS
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ORIENTCORE™ Z “ORINETCORE HI-B™ ZH @Size and Form Tolerances
PEBEUBEIDOHEE / RS AE

ZUTVRA7 ® Z /AUIVNI7 I\ (E— " ZH

Thickness Thickness | Thickness Deviation Width Camber (mm) Burr
(mm) Tolerance in Crosswise Tolerance HEhH) Height
= P (mm) Direction(mm) (mm) (E&2mico%) (mm)
@®Grade and Specification E); B2nFHRE | BAROEIRE IBOFERZE | F2XKEN | TIk»AY

TBESLOIEIRIE ~ FEFIS(E EERHFAE | BEARNEERE | BRERITFLAE | AFEEZH | IKERM

Type/¥&4E /T Assumed Iron Loss Induction | | gmination | Number of Under 150 0.20,0.23 +0.02 0

o ThE?TI](rr:)ass (Egg%) S8 %R w%% - fa(lg;:?r ﬁ;&iﬁ?ﬁ@ﬁ 150 /150 KT 0273035 | +0.03 —0.2
P AL o RS e | SHRBE Over 150 to 400 020,023 +0.02 0
] e B B 150482400 T~ A F150~400 0273035 | +003 oo —03 oo one

237110 0.23 7.65 =1.10 =0.49 21.80 294.5 = OOE e . ;20%750 00'2270’30(;2;5 :—:g'gi oe
277120 7.65 <120 <0.54 >1.80 >95.0 =1 <750, =
277130 027 7.65 =1.30 =058 =1.80 295.0 =1 . ﬂg‘g};}@ T 750 00'22705062;5 ig'gi _3_6
307120 7.65 <120 <0.54 >1.80 =955 =1 <050, =
ORERTSORE | s0z130 0.30 7.65 <1.30 <058 =1.80 =955 =1
307140 7.65 <1.40 <0.63 =180 =955 =1
357135 7.65 <1.35 =0.61 =180 >96.0 =1
357145 0.35 7.65 <1.45 <0.65 =180 >96.0 =1
357155 7.65 <155 =0.70 >1.80 >96.0 >
20ZH80 7.65 <0.80 <0.36 =188 >94.0 > ‘T
207H85 020 7.65 <0.85 <0.38 =188 >94.0 > Ly
237H85 7.65 <0585 <0.38 >1.88 =945 =1 T
237H90 020 7.65 <0.90 <0.40 >1.88 =945 =1 ;
237H95 ' 7.65 <0.95 <043 >1.88 =945 =1 P
23ZH100 7.65 <1.00 <0.45 >1.88 =045 =1
27ZH90 7.65 <0.90 <0.40 =188 295.0 =1
27ZH95 02 7.65 <0.95 <043 =188 295.0 =1
ORIENTCORE | 272H100 7.65 <1.00 <0.45 >1.88 295.0 =1
HI-B 27ZH110 7.65 <110 <0.49 >1.88 295.0 =1
AUTAATNE= 307195 7.65 <0.95 =0.43 =188 =955 =1
30ZH100 7.65 <1.00 <0.45 >1.88 =955 =1
30ZH105 0.30 7.65 <1.05 <047 >1.88 =955 =1
30ZH110 7.65 <110 <0.49 =188 =955 =1
30ZH120 7.65 <120 <0.54 =188 =955 =1
35ZH110 7.65 <110 <0.49 =188 >96.0 =1
35ZH115 7.65 <115 <052 =188 >96.0 =1
35ZH125 035 7.65 <1.25 <0.56 =188 >96.0 =1
35ZH135 7.65 <1.35 =0.61 =188 >96.0 =1

Tests are conducted in accordance with JIS C 2550:2000, iron loss and Induction are measured by using specimens taken longitudinal to the rolling
direction after stress-relief annealing.

L:specimens taken longitudinal to the rolling direction

HBRIZ.JIS C 2550:2000 (Z&WITWET, $%18. R B EDORERISELE S RICFTERKBRA EAO IS BEREAELEEL-E TVET, LIBELEARICFTISHRRL
AR ERLET,

HBEIRIRIIS C 2550:20004R/EHAT. SKIRFHRRIIKY, REBSHLHFEFTHNER, ELHERANEAXEHEIT LRTSHHGTEFITREMLE .
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GRAIN-ORIENTED ELECTRICAL STEEL SHEETS
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@®Typical
(A= Kl
Type /1848 #Z | Assumed |Resistivity Iron Loss (W~ ke) Induction (T) Lamination | Number of Type "#&%#K | Assumed | Resistivity Iron Loss (W ke) e Lamination | Number of
Thickness| Density | (x107®) <=W Ib) R factor | Bends Thickness| Density E.W/ 1) B factor | Bends
mm) | kg/dm®) | (Q-m) 8 R (%) ﬁs&ﬂbﬂ’t‘f [E12 (mm) | (kg dm°) . 7] R (%) R i B
FEFRES BE EA#EH iR = Efgx | SHXKE WEFRE X B SRR = ez | SHXKBE
0.71 1.06 0.91 1.35 N 0.71 0.94 0.94 124
237110 | 0.23 7.65 50 ©.32) (0.48) ©AT) ©61) 1.88 1.94 98.0 =5 30ZH95 7.65 48 ©.32) (©.42) (©.42) ©.56) 1.91 1.96
0.79 115 1.03 1.48 30ZH100 765 48 07z 0 el 22 192 | 19
ke IO B ® | 030 | 052 | ©0an | ©6n | | 19 | - hosnlibed 0f0) | @oh | G | 0F
’ 0.83 1.23 1.07 1.56 ’ - 30ZH105| 0.30 7.65 48 . . : : 1.91 1.96 98.3 =5
272130 768 48 ©38) | 056 | (049 | 71y | 188 | 194 - <8-(73g> <?-gg> <?-gg> «1)-2(7’)
o Sy /G 0.82 117 1.07 1.52 D i 30ZH110 7.65 48 ©.34) (0.48) (045 ©62) 1.90 1.95
(0.37) (0.53) (0.49) (0.69) —
30ZH120 765 48 el 1ol Lo (S 100 | 195
302130 | 0.30 765 48 e 22 Lol 10 188 | 194 087 =5 : 037 | (051) | (049 | (0.66) : :
(0.39) (0.57) (0.51) {0.72)
35ZH110 7.65 46 el 108 1492 Lo 102 | 196
0.90 1.33 1.19 1.70 : (0.37) (0.48) (0.49) (0.64) : ’
302140 7.65 48 1.88 1.94 R
©41) | 060 | (054 | (0.77) . 765 46 0.84 Iz 112 190 1 192 | 196
0.94 1.33 1.24 1.74 : 0.38) {0.51) (0.51) (0.68) ) :
357135 7.65 48 1.88 1.94 — 035 98,5 =5
(0.43) (0.60) (0.56) (0.79) 357H125 265 46 0.91 1.21 1.21 1.62 192 196
0.98 1.39 1.29 1.81 : (0.41) (0.55) (0.55) (0.73) : '
352145 | 0.35 7.65 48 ‘ 1.88 1.94 98.7 =5  —
0.44) {0.63) {0.59) {0.82) 0.95 1.27 1.26 1.69
] 1.01 1.46 133 1.90 852H135 765 46 043 | ©58 | 057 | ©77) | 1O 196
352155 7.65 48 (0:46) (0:66) (0:60) (0:86> 1.88 1.94 Tests were conducted in accordance with JIS C 2550:2000, iron loss and induction were measured by using specimens taken longitudinal to the rolling
direction after stress-relief annealing. Resistivity is for reference. L:specimens taken longitudinal to the rolling direction
SERIIIS C 2550:20001C LN FFVEL S, $418. R B E DR IEEE S EICETLHBRA AV AR EESLELERL -, TVELE B RRISEETT. LI
20ZH80 7.65 50 0.59 0.79 0.77 1.08 1.91 1.94 FEREAEUCFITICIRBL R ERUET,
T os0 0.27) | (036) | (0.35) | (047) 97 1 =5 IHIIS C 255020000087, HIRMBMBIRE, RASLASHTTORBE S, EXHERENEAFET. SEERSEE. (ER5LH5NFTRR
207H85 7.65 50 Ll Gl L7 S 190 | 194 KOS o
) (0.28) {0.37) (0.36) (0.49) ) )
0.61 0.83 0.80 1.09
ARES e <9 {0.28) {0.37) {0.36) {0.49) llaers R
0.63 0.87 0.82 112
Ay 095 == 20 (0.29) (0.39) (0.37) (0.51) L2 2 e —
: 0.64 0.90 0.83 1.16 : =
23ZH95 7.65 50 ©.29) (©.41) ©.38) ©:53) 1.91 1.95
0.66 0.93 0.85 1.20
EHAOY e - {0.30) {0.42) {0.39) {0.54) 1.90 1.94
0.66 0.89 0.88 1.18
272H90 765 48 | (030) | 040y | 040y | (osay | 192 | 196
0.69 0.93 0.91 1.22
27ZH95 A5 765 48 (0.31) (0.42) 0.41) (0.55) 1.92 1.96 o .
o7zH100| 765 48 070 0k 0k 2 1.1 1.96 ' B
) (0.32) (0.44) (0.42) (0.57) ) )
0.74 1.03 0.97 1.34
27ZH110 7.65 48 ©.34) ©47) (©.44) ©61) 1.90 1.95




NIPPON STEEL CORPORATION

GRAIN-ORIENTED ELECTRICAL STEEL SHEETS
HEEERT B e R TN

ORIENTCORE™ Z,“ORINETCORE HI-B™ ZH @Size and Form Tolerances \
FUTYRAT ® 7 AUTYRTT \(E— ® ZH PEBEUBEIDOHEE / RS AE

. Thickness | Thickness Deviation Width Camber (mm) Burr
Thickness el

=) Tolerance in Crosswise Tolerance Height
= A (mm) Direction (mm) (mm) (E&2mico%) (mm)
@®Grade and Specification Efg BE20FRE BDOESREZE BOFRZE | B2 KRKEN | LAY

IR LOIBE ~ AR BESFAE | REFONEERE | RESFAE | BIFREZE | DFE

Type /1&58 /fzk Assumed Iron lLoss Induction Lamination | Number of Under 150 0.23 +0.02 0

B Tha«rr:)ass (I(E;enzirtnsg) 448 iR m%%f%; fa(f;:;)l’ ﬁ;@%ﬁ?j@ﬁ 150U /150 %ML T 0273035 | 003 —02
&7 AL i B iR | SEARE Over 150 o 400 0.23 +0.02 0
& s BEE Bz 150%#82400LLF /A F150~400 0.27.30.35 4003 000 0.3 s 000
M-1 7.65 =0.71 =0.32 21.80 294.5 = IO . ;‘310%750 . 23'23 - fg'gi oe
M-2 0.23 7.65 =0.75 =0.34 =1.80 2945 =1 ket -
M-3 7.65 =0.79 =0.35 =1.80 2945 =1 . Egg};}@ F750 . 23‘22 - fg'gi _8_6
M-3 057 7.65 =0.83 =0.37 =1.80 295.0 =1 ki -
ORIENTCORE M-4 7.65 =0.89 =0.40 =1.80 =95.0 =1
AYLAI7 M-3 7.65 =085 =0.38 =1.80 =955 =1
M-4 0.30 7.65 =0.90 =0.40 =1.80 2955 =1
M-5 7.65 =097 =0.43 =1.80 2955 =1
M-5 055 7.65 =1.01 =0.45 =1.80 296.0 =1
M-6 7.65 =1.11 =0.50 =1.80 296.0 =1

Type /#&48 Fhk Assumed Iron Loss Induction || amination | Number of

Thickness Density $518 $IR () factor Bends

Product (mm) (kg dm®) kR B (%) R i

M-OH 0.23 7.65 =<1.00 <045 >1.88 2945 =1
M-OH 7.65 =<1.03 =<0.46 >1.88 2950 =1
ORIENTCORE 0.27
HI-B M-1H 7.65 =<1.09 =<0.49 >1.88 >95.0 =1
FUITAIT M-OH 7.65 =1.05 =0.47 >1.88 =955 =1
NE— 0.30
M-1H 7.65 =1.11 =0.50 >1.88 =955 =1
M-1H 0.35 7.65 <1.16 =052 >1.88 =96.0 =1

Tests are conducted in accordance with JIS C 2550:2000, iron loss and Induction are measured by using specimens taken longitudinal to the rolling
direction after stress-relief annealing.

L:specimens taken longitudinal to the rolling direction

ABRIZ.JIS C 2550:2000 (C&WITWET, $%i8. R B EDORBRISEL A RICFTERBRA EAO ICHBRERELELERBLE TTVET, LIBELE A RICFEITICHRIRL
R ERLET,

HIIRIRIIS C 2550:20006m R AT SRIRFIRRRIINY, RASLGARFTHRE R, ELHERENEAXERIT LRTSEHAEFTREKSE o
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NIPPON STEEL CORPORATION

GRAIN-ORIENTED ELECTRICAL STEEL SHEETS
HEtEEHS T  EXE R TR

@®Typical
R=p ~ BE
Type /1848 FhZ | Assumed | Resistivity Iron Loss (W ke) Induction (T) Lamination | Number of Type /1848 #Z | Assumed | Resistivity ron Loss (W k&) Induction (T) Lamination | Number of
Thickness| Density | (x107%) SW Io) v i factor | Bends Thickness| Density | (x107®) iW/ Ib) WEEE factor | Bends
(mm) | (kg dm® | (Q:m) SXIR R (%) [FELETE (mm) | kg dm*) | (Q-m) 8%18 (%) [MRELETEH
wHEs | BE | BEER #iR < | SHREE wisEs | BE | BAER %7 a | SEABE
0.69 1.02 0.88 1.30 0.64 0.88 0.84 1.16
M1 50 ©31) | (046) | (0.40) | (0s59) | 188 | 194 MOH | 023 | 765 2y 029 | (040) | (0.38) | (053 | 90 | 194 7.7 =°
M2 | 023 | 765 50 | (032 | (04s) | (o) | oz | 88 | 194 | 980 =5 MO | oor | e 8 | ot | 4w | oum | oo | 101 | 198 06 1 e
M-3 50 (g;i) (:)1 2 0.97 1.43 188 194 M-1H 48 0.74 1.03 0.97 1.34 1.90 195
! .51) (0.44) {0.65) (0.34) (0.47) (0.44) (0.61)
0.79 1.15 1.03 1.48 0.74 1.01 0.97 1.32
M-3 48 1.88 1.94 M-OH 48 1.91 1.96
| e 03 | 05 | ©a7) | ©on e | o I 03 | 046 | ©ai) | 000 co |
M4 48 | (038) | (053) | (049) | (oeey | 189 | 194 M-TH | (035 | (048) | (046) | (063 | 'O | 19
0.83 1.19 1.08 1.54 0.85 1.13 1.13 1.52
! L >
M3 48 | (038 | (054) | (049) | 070y | 188 | 194 M1H | 085 | 765 46 | 039 | (051 | (051 | (069 | 92 | 196 | 985 =5
L 0.86 1.24 1.12 1.61 Tests were conducted in accordance with JIS C 2550:2000, iron loss and induction were measured by using specimens taken longitudinal to the rolling
bl 0.30 T = (0.39) {0.56) (0.51) (0.73) 1.88 e et =5 direction after stress-relief annealing. Resistivity is for reference. L:specimens taken longitudinal to the rolling direction
M-5 48 0.89 1.29 1.17 1.68 188 194 #BRIZJIS C 2550:20001C£NITWVEL 72, 418 MR B E OREBRIFEE A MICFTAHBRA 2BV ISR EBRE A ELERLAE. TV EL 2, BRIERIESEETT LI
(0.40) (0.59) (0.53) (0.76) ) ) EEAECTATICHEBU AR BRAERUET,
e 15 096 | 135 | 126 | 176 | oo | Lo, HIIEFIS C 255020000 #1T. KIRFMBARE, RASLHFMTAOARS , ERHREIEXERT. BEERSEE. LERSHLHSTFER
e B e a7 T - v o B T
(0.46) {0.66) {0.60) (0.86) ) ]
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NIPPON STEEL CORPORATION

GRAIN-ORIENTED ELECTRICAL STEEL SHEETS
HEEERT B e R TN

ORIENTCORE HI-B™ . LS ZDKH @®Grade and Specification

FUTYRAT A — - Lt — ™ ZDKH® BR SUIRAIE ~ HEHAAS (A

Type /1&XEFE Assumed Iron Loss Induction Lamination | Number of

: ; = o (T) fact Bends
™ Thickness Density ki8R et actor o e
ORINETCORE HI-B'™-PM ZDMH Pt (o) (ke dm) — T || s (%) @fﬁﬁ;i%ﬁ
T . . )l ® ® =0 PR s 5 g Ll
AUIVRIP I\AE— - JI=RF VN ZDMH : si__| mess
ORIENTCORE 23ZDMH80 7.65 =0.80 =0.36 =1.87 =945 =1
@Crade and Specification HI-B-PM 23ZDMH85 | 023 7.65 <0585 <0.38 >1.87 =945 >1
EBSOIREE / ML AITAT7 | ' =0 =0 =t =9 =
IN—T R
Type  TEXE Fhik Assumed Iron Loss Induction Lamination Number of 23ZDMH90 7.65 =0.90 =0.40 =1.87 =945 =1
Thickness Density $%18 IR o (TJ_‘ factor 5 Tests are conducted in accordance with JIS C 2550:2000. iron loss and Induction are measured by using specimens taken longitudinal to the rolling
Product ) (kg/dm?) HREE (%) direction after stress-relief annealing.
B ERRE X B (W.“ke) (W.”1b) T R g L:specimens taken longitudinal to the rolling direction
s B EREE BB JIS C 2550:20001£4170 T, #4618, MR BEEORBIZEL SN FALRBRH £ ISNREBELEUEMLLE. TV ET. LAEESEICFTICRBLL
HEBRRERLET,
20ZDKH70 7.65 =0.70 =0.32 =1.88 =94.0 =1 IR IRIRIIS C 2550:20004R AT SRIRFNRLRELAGINIE, RASHFAEFEITHIRE S, EXEEREIRAGHT. LRRSEHFEETRENKK .
20ZDKH75 020 7.65 =0.75 =0.34 =1.88 =94.0 =1
23ZDKH75 7.65 =0.75 =0.34 =1.88 =945 =1 i
ORIENTCORE 23ZDKH80 %8 7.65 =0.80 =0.36 =1.88 =945 =1 .S!ze\ andﬁ Form -:r?,_!erances ST
3 N o . Jp e
7}'323‘:::8!7 237DKH85 ' 7.65 =085 <0.38 >1.88 >945 =1 EDSOBREDODEFEE ~ RIFBRETAE
ANE— L — 237DKH90 765 <090 <0.40 >1.88 >945 >1 Thickness Thickness | Thickness Deviation Width Camber (.‘mm) Burr
Tolerance in Crosswise Tolerance tEhHY) Height
27ZDKH85 7.65 =085 =0.38 =188 =950 =1 : ?(;jrnjé)é (mm) Direction (mm) mm lExemico®)|  (mm)
27ZDKH90 0.27 7.65 =<0.90 =0.40 =188 =295.0 =1 E; BEDFARE | BAAOEMFRE | BOFEE | G2 KKEN| YIErzY
/2. = FF 2T =] = =] =P RF 29 Z3 3 faicy 4
577DKHI5 765 =095 =043 >188 =050 =1 EERHAE | REARNNEERE | RERITAE | B EETH YIETE I
Tests for iron loss and induction are conducted in accordance with JIS C 2556:2015 using as-sheared single sheet test samples without stress-relief Under 150 0.20.0.23 +0.02 0
annealing. Tests for the lamination factor and bending are conducted in accordance with JIS C 2550:2000. L:specimens taken longitudinal to the rolling R N _
direction 150LLF /150 BT 0.27 +0.03 0.2
SKIB BERBEDRERIE. JIS C 2556:2015(C£W1TVET BIROEEBRF 2V ICHBRERELELEHEIAVEE, BARKSHEERESE (SST)ICEVTVET, HTEER R Over 150 to 400 0.20.0.23 +0.02 0
LBRFELER L. JIS C 2550:20001 &KW 1TVVET  LIEEIEA RIS FATICHRERL - B A 2 7RUET 150%#8 24001 F /% F150~400 0.07 40.03 —03
SRR IR BRJIS C 2556:2015. RARMARKIE K, EAKEERE R ARKET, BERRESIKEIEE (SST) #1T. BERFMTHIKE, RRJISC =0.02 =0.9 =0.025
2550:20004R BT o LIRSS B FATREUNIK I - Over 400 to 750 0.20.0.23 +0.02 0
400%#BA750LL T KF400~750 0.27 +0.03 —0.5
Over 750 0.20.0.23 +0.02 0
750%#825HD  KF 750 0.27 +0.03 —0.6
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NIPPON STEEL CORPORATION

HEEERT B e R TN

@®Typical
A= kil
Type /188X | Assumed | Resistivity Iron Loss (W k) Induction(T) | Lamination | Number of Type “#&%E #XK | Assumed | Resistivity Iron Loss (W~ k8) Induction(T) | Lamination | Number of
Thickness | Density | (x107) (W.1b) BT factor | Bends Thickness | Density | (x107%) (W.71b) BiEmE factor
mm) | (ke dm®) | (@-m) %8 iy (%) (FRELETEH (mm) | ke dm?) | (Q-m) %R by (%)
WHEs || BE | BEER i SHERE wHEs || BE | BEER S

0.50 0.68 0.66 0.90 0.55 0.75 0.73 0.97

2OZDKATO | 765 50 023 | ©31) | (030) | 0an | O | 194 | e 232DMHE0 765 50 025) | (0.34) | (0.33) | (044 | 'O1 | 194

’ 0.52 0.71 0.68 0.94 ’ = 0.57 0.78 0.75 1.01 =

20ZDKH75 7.65 50 0.24) (0.32) 0.31) 0.43) 1.90 1.94 23ZDMH85 0.23 7.65 50 (0.26) (0.35) (0.34) (0.46) 1.91 1.94 97.0 =5
0.54 0.72 0.72 0.95 0.60 0.83 0.79 1.08

282DKHTS 765 =0 024) | (0.33) | (0.33) | (0.43) | 192 | 19 23ZDMHS0 765 50 ©027) | 0.38) | (0.36) | (0.49) | 191 | 194

237DKH80 765 50 0.55 0.75 0.73 0.97 192 1.95 Tests were conducted in accordance with JIS C 2550:2000, iron loss and induction were measured by using specimens taken longitudinal to the rolling

023 : (0.25) (0.34) {0.33) (0.44) : : 975 >5 direction after stress-relief annealing. Resistivity is for reference. L:specimens taken longitudinal to the rolling direction
237DKH85 ' 765 50 0.57 0.78 0.75 1.01 1.91 195 ' B HERILIIS C 2550:20001C&H1TV EL 1, 438, R B EDRBRIEE L AENFATLRBA AV ISHREBELELERLE, TV EL 72 B ERRSEB T LI
) (0.26) | €0.35) | <0.34) | €0.46) : ' EEAECFATIHRRU R BAERLET,
37DKH0 . 50 060 | 083 | 079 [ 108 | o1 | 15 HIEIRUIS C 2550200017, BIIRBAINLE, RESLAFNTEGLRS, ERENRENRARAT. BEELSEE. LERSLHFRTGRR
) (0.27) (0.38) {0.36) (0.49) ) ) BikEE F o

0.61 0.81 0.81 1.07

ZUADIN D s i (0.28) (0.37) (0.37) (0.49) ez e
063 | 084 | 084 | 1.11 _

27ZDKH90 0.27 7.65 48 (0.29) (0.38) (0.38) (0.50) 1.91 1.95 98.0 =5
0.66 0.88 0.88 1.16

AN e 68 (0.30) (0.40) (0.40) (0.53) 162 52

Tests for iron loss and induction were conducted in accordance with JIS C 2556:2015. Tests were conducted using as-sheared single sheet test samples
without stress-relief annealing. Tests for the lamination factor and bending were conducted in accordance with JIS C 2550:2000.Resistivity is for reference.
L:specimens taken longitudinal to the rolling direction

SRR BCRBREDHERIT. JIS C 2556:2015(2&WTTVEL 2o BIRDHBRA ZAV ISHRRE R LU EBS AV EE, BRI HEREE (SST) IC&WiTV &L, SR #
EUBFERERIZ. JIS C 2550:200012 &0 TV EL 7z, BHREMIZSEETT LIEEEARICTFATICERRL R R E2RLET,

SMAERENIR IR IRUIS C 2556:2015. RAARKIKEF, ERLHEERNNRABKRET, BT RRMSIKEEE (SST)#T. BEAXESEE. LTSI
TR o
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NIPPON STEEL CORPORATION

NON-ORIENTED ELECTRICAL STEEL SHEETS
FMAOMIEERMT TR TN

HILITECORE™H ~ HOMECORE™ H @®Size and Form Tolerances
WEBKROBHNDDHFEZE / RHIFRBIFAE

IAMSART7*H /R—L37 " H

Thickn Thickness Thickness Deviation Width Camber (mm)
(cr:nm()ess Tolerance in Crosswise Tolerance TEhHY)
= PR (%) Direction (mm) (mm) (E&2mIcDX)
@®Grade and Specification Eg BaOFEZE | BAROESFZE BDFFRE 52 KKENE
EEORUMRBE ~ ML E

BESHAE |BEFONEERE| EERSAZ YRR

Assumed Iron Loss Induction Lamination Number of Over 30 to 150 0.35 +0.2
Product Théi(rr;()ess (éenzirtn%’) (V;%/?Iﬁ(g) GE%-%}‘;{' fa(lf;:?r ﬁs‘éx’iBb?HT?: B SOERATSOMT /KT 307150 050 0
B IEARES B Esil Tk b THRABE Over 150 to 300 0.35 +0.3
b B B BERH 150%#82300LL T~ xF150~300 050 002 0
0.35 +0.
35H210 7.60 =210 =162 =950 =2 0053 fgggfjog;o f;%OONSOO oo +8 8 ° <10
35H230 7.60 =230 =1.62 =95.0 =2
35H250 7.60 =250 =1.62 295.0 =2 _Over 600 to 1000 0.35 +1.0
600%i8£1000LL T~ KXF600~1000 0.50 0
35H270 0.35 7.65 =270 =1.64 =95.0 =2 o5 oy
35H360 7.65 =360 =1.64 =95.0 =3
35H440 7.70 =4.40 =165 =95.0 =3
HILITECORE 50H230 7.60 =2.30 =1.62 =96.0 =2
NZI3T 50H250 7.60 =250 =162 =96.0 =2
50H270 7.60 =270 =162 =96.0 =2
50H290 7.60 =290 =162 =96.0 =2
50H310 7.65 =3.10 =162 =96.0 =3
50H350 7.65 =350 =165 =96.0 =5
50H400 0.50 7.65 =4.00 =165 =96.0 =5
50H470 7.70 =470 =165 =96.0 =10
50H600 7.75 =6.00 =166 =96.0 =10
50H700 7.80 =7.00 =1.70 =96.0 =10
HOMECORE 50H800 7.80 =8.00 =172 =96.0 =10
=437 50H1000 7.85 =10.00 =172 =96.0 =10
50H1300 7.85 =13.00 =172 =96.0 =10

Tests are conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal and one half transverse to the rolling direction.
C:specimens taken transverse to the rolling direction

HERIE.JIS C 2550:2000lC&NTTWVET, #5318, MR BEDHREEL AR OREBRR 245 EEEEAFBOREBRR 2 FHNTITWEY, CREEARICEADHBRA
ERLET,

I HRERIIS C 2550:20004R BT SKIRFIRERRAIINIE R A FELBI A EIAE A A1 R B3GR EAAEIXE A #1T. CRIAEEHHARRERNRER.
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NIPPON STEEL CORPORATION

FMAOMIEERMT TR TN

@®Typical Electrical and Magnetic Properties @Typical Mechanical Properties and Lamination Factor
BRHSEIMBEDONRE AR ButaE BHNEED IO EREOREKY AR EEMERRE

Assumed | Resistivity Induction (T) Ul PRl ML Elongation (%) GRS UMb oF Lamination

o — B (x10°%) Iron Lo:‘,s(W/u ke) BT Thickness (N/mm?) (Nﬂ mm®) yre o _ Bends Factor
(mm) (kg dm®) Q-m) SR8 kiR iR (mm) 5 |5§§'§é RER = i fsi&ﬂw B2 (%)
IR E & " EHER W E A LR E;E S A iz
mE | EEEE L REE =

35H210 7.60 59 0.81 2.00 1.03 2.54 1.56 1.66 35H210 508 391 14 213 7 98.0
35H230 7.60 59 0.85 210 1.08 2.67 1.56 1.66 35H230 506 386 15 211 8 98.0
35H250 7.60 56 0.91 225 1.15 2.84 1.56 1.66 35H250 508 389 15 210 9 98.0
35H270 0.35 7.65 54 0.99 2.30 1.24 2.87 1.58 1.67 35H270 0.35 531 397 24 199 12 98.0
35H300 7.65 52 1.11 2.55 1.39 3.19 1.58 1.67 35H300 509 371 24 197 20 98.0
35H360 7.65 45 1.26 2.80 1.56 3.48 1.59 1.68 35H360 481 343 29 175 27 98.0
35H440 7.70 39 1.41 3.10 1.74 3.84 1.62 1.70 35H440 451 320 31 165 25 98.0
50H230 7.60 63 0.96 2.26 1.23 2.90 1.57 1.67 50H230 546 420 18 206 6 98.5
50H250 7.60 59 1.01 2.39 1.31 3.09 1.57 1.67 50H250 519 395 17 205 6 98.5
50H270 7.60 59 1.05 2.50 1.35 3.22 1.57 1.67 50H270 522 396 18 205 6 98.5
50H290 7.60 56 1.14 2.60 1.47 3.37 1.58 1.67 50H290 518 393 17 201 11 98.5
50H310 7.65 54 1.20 2.70 1.55 3.48 1.58 1.67 50H310 517 374 24 192 12 98.5
50H350 7.65 52 1.31 2.90 1.65 3.69 1.58 1.68 50H350 521 380 27 184 14 98.5
50H400 0.50 7.65 45 1.47 3.20 1.87 4.09 1.61 1.68 50H400 0.50 482 344 31 164 24 98.5
50H470 7.70 39 1.64 3.50 2.05 4.42 1.63 1.69 50H470 449 314 33 150 27 98.5
50H600 7.75 32 2.02 4.50 2.54 5.70 1.62 1.70 50H600 418 292 34 130 27 98.5
50H700 7.80 27 2.67 5.70 3.33 7.16 1.65 1.73 50H700 391 282 35 117 22 98.5
50H800 7.80 23 2.96 6.30 3.72 8.00 1.66 1.74 50H800 382 294 35 114 28 98.5
50H1000 7.85 17 3.30 7.00 417 8.94 1.68 1.76 50H1000 366 314 36 109 30 98.5
50H1300 7.85 14 3.79 8.00 4.79 10.22 1.68 1.76 50H1300 358 316 36 104 32 98.5

Tests were conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal and one half transverse to the rolling direction. Tensile tests were conducted in accordance with JIS Z 2241:2011.Hardness tests were conducted in accordance with JIS Z 2244:2009.

Resistivity is for reference. Tests for the lamination factor and bending were conducted in accordance with JIS C 2550:2000.

1B HMEBEORBIE EEAEICETARBEAES TEEERBEOREREESEVTIS C 2550:20001 LT il B ERIESEE T, L:specimens taken longitudinal to the rolling direction. C:specimens taken transverse to the rolling direction.

RIIRIRIIS C 2550:2000kF T S IRFIRIRATIR IO FIE AL 415 10 B ANE B 558l B B 5 i1 B 3T, BARESEE., 5 3RRERIZIIS Z 2241:201 1ICENFTWEL /= D HERIZIIS Z 2244:20091£NFTWVEL T, GHER, #HELETHERIL. JIS C 2550:20001&WFTVVEL T

LISEEARICFATICHRIL AR A 2. CREZAEICEADHBRR ERLET,

MAGRERIBIIS Z 2241201 14AREB T TR . BERIRJIS Z 2244200040 EE HITTIRIE . BERFANTHINE, RIS C 2550:20004r B #H1T Tk L.
LEREIHAEHTRENKE R, CRRSASNAFEKERNRE o
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NIPPON STEEL CORPORATION

NON-ORIENTED ELECTRICAL STEEL SHEETS
oM ERHT T AR TR

HIEXCORE™ THINNER GAUGE HIEXCORE™ HX @Size and Form Tolerances
PEBLCHEHOOHEE / RAFREFAZ

I TyoRA7™ BFINATvoXO7™MHX

Thickness Thickness Thickness Deviation Width Camber (mm)
(mm) Tolerance in Crosswise Tolerance TEhDY)
= KRR (%) Direction (mm) (mm) (E&2micDX)
@®Grade and Specification EI:}; BE3DFFR~=E A EDESMFEZE BDRFRZE B2 XKENE
EEORUMRBE ~ ML E

BEBRAE |EEARNEERE| EEBFAE VrERE

Type /18%8 /Fhz Assumed Iron Loss Induction LemifinEien Over 30 to 150 025 +0.2
Thickness Density (W."kg) (T) factor 30%#BA150LLF / KF30~150 : 0
Product i) (kg dm®) K18 HRBE (%)
e REFRE X i PR Hik % EfEs Over 150 to 300 027 +0.3
& BE B BN 150%#84300LL F .~ A F150~300 : 002 0
Over 300 to 600 o +05
35HX230 7.65 =230 =166 =295.0 & =
300%#83600L1 T~ & F300~600 0.30 +8 o <10
35HX250 0.35 7.65 =250 =167 2950
Over 600 to 1000 +1.0
35HX300 7.70 =<3.00 =1.69 =295.0
HIEXCORE 600%87.10001LF % F600~1000 0.35 q
et 50HX290 7.65 =290 =167 =206.0
Over 1000 to 1250 +1.5
50HX350 7.70 =<3.50 =170 =296.0 =<
0.50 1000%#82 125051~ % F1000~1250 08 =e) 0
50HX470 7.75 =470 =172 =296.0
50HX600 7.75 =<6.00 =172 =96.0 150 or under +0.4
150 KF150 0
0.15 =20
Type /¥&38 3k Assumed Iron Loss Induction Lamination Over 150 to 300 +0.5
Thickness Density (W kg) (T) factor 150%#8A300LLF A F150~300 o
Product (mm) (kg dm?) %38 R (%) +10 =0.02
= AL i s im LR i Over 300 to 600 +0.7
Over 600 +1.0 -
= = =
15HX1000 0.15 7.60 =<10.0 =160 =90.0 S00EHAZEMD K F600~ o
20HX1200 020 7.60 <120 =161 =293.0
20HX1300 ' 7.65 <130 =162 =293.0
VR BALGE 25HX1400 025 7.65 <140 =162 294.0
HIEXCORE 25HX1500 7.65 <150 =164 294.0
BENLVIZIT [ 57hx1500 . 765 =150 =162 >945
27HX1800 ’ 7.70 =18.0 =1.66 =945
30HX1600 050 7.65 =<16.0 =162 2945
30HX1800 ' 7.65 =<18.0 =>1.66 2945

Tests are conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal and one half transverse to the rolling direction.
ABRIZ.JIS C 2550:2000(C&NFTWVET, 518 R B E DR BRISELE ARORBRF 237 EEEEAARORBRF EE AV TITVET,
R HRIIS C 2550:20004R AEHEI T SRIRFNRLERADINIE R A3 RELSI A k3 F A S5 SR E A5 il i F #1T7.
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NIPPON STEEL CORPORATION

NON-ORIENTED ELECTRICAL STEEL SHEETS
oM ERHT T AR TR

@®Typical Electrical and Magnetic Properties @Typical Electrical and Magnetic Properties
BRHKHEEDRKRE  BE e BRWKHMEEDRIERE A e
Type /¥&58,FzE Assumed Re&shygty Iron Loss (W, kg) TislsiTe ) Type /¥&¥8 Fhk Assumed ReS|stL\/E:ty Iron Loss (W~ kg) Induction (T)
Thickness Density (x107) 18 Bk Thickness Density (x107) 418 BB
(mm) (kg dm®) (Q-m) s im B (mm) (kg dm?®) (Q-m) shim R
R B B ER FHE S B B
BE | EAEE | RER BE | EAEE | REE
35HX230 7.65 54 0.91 212 1.14 2.66 16.1 48.4 1.60 1.69 15HX1000 0.15 7.60 63 0.80 1.98 0.98 2.42 9.4 23.9 1.51 1.61
35HX250 0.35 7.65 49 0.98 2.23 1.24 2.79 17.7 53.9 1.61 1.70 20HX1200 020 7.60 61 0.82 1.97 1.01 2.43 10.8 29.0 1.53 1.63
35HX300 7.70 44 1.09 2.41 1.36 3.02 18.4 55.1 1.64 1.72 20HX1300 ’ 7.65 55 0.98 2.39 1.20 2.92 121 31.5 1.54 1.64
50HX290 7.65 49 1.12 2.54 1.44 3.28 26.2 84.1 1.61 1.70 25HX1400 025 7.65 56 0.87 2.16 1.07 2.66 124 34.7 1.56 1.66
50HX350 o0 7.70 3 1.39 3.06 1.77 3.90 29.2 93.7 1.66 1.74 25HX1500 ’ 7.65 54 0.87 2.02 1.08 2.51 12.8 35.6 1.59 1.68
50HX470 ’ 7.75 38 1.51 3.21 1.92 4.09 31.1 98.8 1.66 1.74 27HX1500 oo 7.65 54 0.90 2.06 1.11 2.55 13.7 38.8 1.59 1.68
50HX600 7.75 32 1.70 3.62 216 4.63 35.9 116.5 1.67 1.75 27HX1800 ’ 7.70 44 1.12 2.45 1.38 3.02 155 45.0 1.63 1.72
Tests were conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal and one half transverse to the rolling direction. 30HX1600 7.65 56 0.91 214 1.13 2.66 14.2 41.7 1.56 1.66
Resistivity is for reference. “aonxisoo | 0P 7.65 54 093 | 211 | 115 | 262 | 147 | 430 | 158 | 168
ShiB HRBEORBI. EEAEICTFTLRBR XS EECEAABORBRAEF AV TIS C 2550:2000(C &7V ELT, BIE LIS EETT, : : : : : : ’ ’ ’

RIRBBUIS C 2550:20008F A HE1To SIRTIRERIIR IS S B2 B 4L 0 5 it ie BNk B 54l S B A5 R B T. MEAZEESEE, Tests were conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal and one half transverse to the rolling direction.
’ - Resistivity is for reference.

SRR R EORBRIS, RS EICFITaRBRR 25 EECEABRORKA £+ 2B TS C 2550:20001C 0TV EL 72, BIE IS EBETT,

HBEIRIRIIS C 2550:200047 A H 1T FARFIRERAIINIE R A FELEI@IKE fF3 F S5LSRERA K T, BREXESEHE.

@Typical Mechanical properties and Lamination factor @Typical Mechanical Properties and Lamination Factor
HEMIME SRV OEERORES BB EEMERRE HMPIME S RO OEERORFS  BAY B R R
Type /1B /2t Ter}?llirsntrrnezr)wgth \8\? i nfrcr),g;t Elongation (%) Hardness | Number of Bends |~ Lamination Type /HERE“HhZE Ten(sl\llle itr;%?gth \E;\?Bn:)r?lgt Elongation (%) Hardness | Number of Bends | ~ Lamination
Thickness sy e Hv Rkl f [ 2 Fecion Thickness e oy Hv R E% Factor
B I3RAA S - S %) HET T Rtk = - e %)
i IR B L P Lt EE - S B ER T nrs SR a
WEAREE AL S B el AR S A S B e
35HX230 508 372 23 194 =10 98.0 15HX1000 0.15 509 413 12 200 =10 96.0
35HX250 0.35 480 BS5! 22 182 =10 98.0 20HX1200 0.20 498 419 9 201 =10 97.0
35HX300 470 330 27 166 =10 98.0 20HX1300 ’ 500 382 22 198 =10 97.0
50HX290 472 328 25 185 =10 98.5 25HX1400 G 518 394 16 215 =10 98.0
50HX350 056 368 232 31 140 =10 98.5 25HX1500 | 483 E514 17 198 =10 98.0
50HX470 ’ 403 272 B8 135 =10 98.5 27HX1500 G 469 357 22 198 =10 98.0
50HX600 379 239 £5) 125 =10 98.5 27HX1800 ’ 438 311 22 175 =10 98.0
Tensile tests were conducted in accordance with JIS Z 2241:2011.Hardness tests were conducted in accordance with JIS Z 2244:2009. 30HX1600 510 393 14 202 =10 98.0
Tests for the lamination factor and bending were conducted in accordance with JIS C 2550:2000. I — 0.30
L:specimens taken longitudinal to the rolling direction. C:specimens taken transverse to the rolling direction. 30HX1800 501 371 21 193 =10 98.0
SERERERIIJIS Z 2241:201 1IZENFTWEL /=, BEDHERIZIIS Z 2244:2009(2 &V 1TV HEL =, HHER, #RUEIFEER L. JIS C 2550:200012&H)1TVEL T, Tensile tests were conducted in accordance with JIS Z 2241:2011.Hardness tests were conducted in accordance with JIS Z 2244:2009.
LIZEEAEIFATICERRU 2B R &, CIREEARICEA DR ERUET, Tests for the lamination factor and bending were conducted in accordance with JIS C 2550:2000.
Briig B RIS 7 2241201 TARAED BT Tl . BEIRIBJIS Z 2244:2000F D T Ti I . BERKAT KL, HBIIS C 2550:20006F AR 1T Tid L. L:specimens taken longitudinal to the rolling direction. C:specimens taken transverse to the rolling direction.
LRAREEH A EFTRERE R, CRRSEGARKERIIRE . SI3RABRIZIIS Z 2241:201 1S LWFTVELI BEDRERILIIS Z 2244:200912£1FTVEL 7, HHER . #HEL T ERIL. IS C 2550:20001-&H)1TWVEL T,

LIREREA R FATICERBU 3Bk & CREIE S RICEADREBRRFERULET,

TR R ERJIS Z 2241:2011ARERHIT T, BERIRIIS Z 224420004 R HITTiX . BRAZMTHIAL, RIS C 2550:20004r 2 H1T 7K. LE
TEHAAEPETRIORE S, CRTEIHAERERNRER.

24 25



NIPPON STEEL CORPORATION

NON-ORIENTED ELECTRICAL STEEL SHEETS
oM ERHT T AR TR

HIGH TENSILE STRENGTH HILITECORE™ HXT ®Typical Electrical and Magnetic Properties
=aE 4\ (SR TF ® HXT BRWKHMEBEDORKRA  BE B A
= Assumed Resistivity Iron Loss(W.“kg) Induction(T)
Thickness Density | (x10°) %38 R
o ) (mm) (kgﬁ{dm) (Q-m) shim RS
@®Grade and Specification AR S HE EA

EEBLUIRIIE ~ MEAEE BE BRER | REE
Type / ¥848 ~ Fhk Assumed Iron Loss Induction Tensile Lamination 35HXT590T 7.65 54 432 | 884 | 521 | 1069 | 41.0 | 96.7 | 156 | 1.65 | 1.77

Thickness Density (W"keg) m Strength factor 35HXT680T 0.35 7.65 54 481 | 981 | 580 | 11.86 | 446 | 1043 | 155 | 1.65 | 1.77
s (mm) (ke,“dm?) e s (0 A (%) 35HXT780T 7.60 56 468 | 957 | 564 | 1159 | 459 | 107.7 | 153 | 1.63 | 1.75
B EHEA mE B R BI3REAA i : : : : : : il : :
L B BT EEIE Lo BERY 50HXT590T 050 7.65 54 433 | 890 | 526 | 10.84 | 47.6 | 1252 | 1.56 | 1.66 | 1.78
35HXT590T 765 =10.50 =162 =590 =050 50HXT780T 7.60 56 4.90 9.95 593 | 1210 | 524 | 1353 | 1.53 1.63 1.75
Tests were conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal and one half transverse to the rolling direction.
HIGH TENSILE | 35HXT680T 0.35 7.65 <10.50 =162 =680 =950 Resistivity is for reference.
ﬁlﬁi’é%TRHE 35HXT780T 7.60 <11.00 >1.60 =780 >95.0 SHR. IR TE ORI FE AR TALRRA 2445 FELEAARORRLEEAAL TS C 2550:20001 £V EL1, BEERESEETT,
e oqha7 | BOHXTEO0T o P - — B— e RIEHRIIS C 255020004FRI1T . SFIRFRBIOHBRAE AELBIF RS KAk SHARARS AR AT, AEERSEE.
50HXT780T ’ 7.60 =12.00 =1.60 =780 =96.0
Tests for iron loss, induction and lamination factor are conducted in accordance with JIS C 2550:2000 using as-sheared specimens one half longitudinal i i i i i
and one half transverse to the rolling direction. Tensile tests are conducted in accordance with JIS Z 2241:2011. ‘Typ|ca| Mechanical Properties and Lamination Factor
%18 MR BEE. STEROFERIL.JIS C 2550:2000(C &) 1TWET EEARMDRERF LS. EIEEEAARORBRF XS BOTITVWET, b e N N EFER > | Hh A M Bk ) & 2 K
BIERRBRILJIS Z 2241:201 1 ICENFTVET, BHRIIHROIT SREOAES / RENMIERENREAN
SRR BRARFKTRIBIIS C 2550:20004RE# 1T. HIRFIREREAVIXIC R ¥ R ELEI AR FF¥E R SR ERAEIRE F#T. RARERE Type /1&4H /#3E Tensile Strength Yield Point Elongation (%) Lamination
JIS Z 2241:201 TRREHEAT o : (N/mm?) (N/mm?) ¢ Hardness Factor
s 33Kz Rtk e o %)
i e "z &
@Size and Form Tolerances A MARE B kS

BERY

TEBLOBIDODHEE / REFBREFAE

. Thickness | Thickness Deviation Width Camber (mm) 35HXT590T 678 690 659 669 24 22 233 98.0
AHICKASSS Tolerance in Crosswise Tolerance HERAHY)
(mm) 5 S o 35HXT680T 0.35 725 739 718 733 21 21 239 98.0
IEFRE X (%) Direction (mm) _ (mm) (R&2miZo%)
}E; EBaNHERE IEARDESRZE IEDHRZE 52 ¥ KEHNS 35HXT780T 822 839 860 882 18 19 285 98.0
/= = RS o0 e =] SF RF PN 3 5
BESHAE |RELMNEEEE | RESWRLE VRIS E 50HXT590T 050 687 710 675 697 23 21 225 985
Over 30 to 150 0.35 +0.2 50HXT780T ' 817 847 830 872 19 17 275 98.5
30%#BA150LLT KX F30~150 0.50 0 Tensile tests were conducted in accordance with JIS Z 2241:2011.Hardness tests were conducted in accordance with JIS Z 2244:2009.
Tests for the lamination factor and bending were conducted in accordance with JIS C 2550:2000.
Over 150 to 300 0.35 +0.3 L:specimens taken longitudinal to the rolling direction. C:specimens taken transverse to the rolling direction.
150%#8A300LLF /KXF150~300 0.50 0 55REERIZUIS Z 2241:201 11 EWFTVEL /= BEIDEKERIZIIS Z 2244:2009(&NITWEL 7=, HTERDFEXIE. JIS C 2550:2000(2&H)FT0V ) EL T,
=0.02 LIREREAEICFATICHRIL 2R B £ CRELE A RICEADREBRAERLET,
Over 300 to 600 0.35 . +0.5 =10 PR ERIRIS 7 2241:201 AT HT Tik%. BRIRIJIS Z 224420000 BT 711, BRAMIRIIIS C 2550:20004RF B #H17 Tk
300%#BA600LL T~ AF300~600 0.50 - 0 = LRASEHHI AR TRIRE R, CRRGILGFEAERNIRLE .
Over 600 to 1000 0.35 +1.0
600%#821000LL T~ X-F600~1000 0.50 0
Over 1000 to 1250 0.35 e 1.5
1000%#8% 1250 T~ A F1000~1250 0.50 o 0
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NIPPON STEEL CORPORATION

TEIREIIR BE IR

NIPPON STEEL offers electrical steel sheets coated with various high-performance surface insulation

materials.

They feature the individual performance characteristics shown below.

HARBOBHIR CIZEEEDBITIBREED SN TLET,
PRICEEI TV IRIDRRZEHELUCTRUET .

H A Bl Sk R e L 5 M RE R 28 S RHR IR AR B R T SNAR
EMRIPIEN TR T RTE ¢

SYMBOL

e A
L5

Applicable mother

ORIENTCORE ORIENTCORE-HI-B
ORIENTCORE-HI-B-LS

HILITECORE
NAZARAT

HILITECORE HOMECORE
HIEXCORE

HILITECORE HOMECORE
HIEXCORE

sheet ORIENTCORE-HI-B-PM HIGH TENSILE STRENGTH HILITECORE HIGH TENSILE STRENGTH HILITECORE
e F aniE AYIIRAT AT AT NIE— NZARAT K—LOT NZARTAT K—L2OT
& R B E AR FVI AT NAE—L—H— N Ty ZXAT NIy AAT
AVIAAT NAE—- /=72 =R/ ZA83aT =EIRAN(Z8aT
Inorganic substance Inorganic substance Inorganic base substance including organic substance Inorganic base substance including organic substance
Composition S SRS Environment-friendly chromium free type EREEN-IEL(EHEZEATOET,
HEEL TR TR EREEN-IELTERBEEEATVET  JOLT)—217DRERIE | THRAEM, S8FFR.
ZH R KIETY,

TUBAERM, SEEVR. FRMAERNIIMREE GHE.

Interlaminar resistance

Extremely high interlaminar resistance due to tight
bonding with proper surface structure of ORIENTCORE
FUILPIT7EROREHRBEAEESLED TSV ERIENES

High interlaminar resistance
SVERIEMEEL VLT,
= EE B,

High interlaminar resistance
SVERBEMEBELTVWET,
= E BBk,

High interlaminar resistance
BVWEREREEL VXY,
S EE B,

BT 5 ORIENTCORE Bl EHMIEEALEZES, BFREN
=l =N
Surface insulation coating is so firmly bonded on to | Surface insulation coating is so firmly bonded on to Extremely high punching quality. High machinability and weldability. | Extremely high punching quality. High machinability and weldability.
mother sheet that it will never peel off due to cutting and | mother sheet that it will never peel off due to cutting and Surface insulation coating is so firmly bonded on to mother sheet that | Surface insulation coating is so firmly bonded on to mother sheet that
Machinability punching. punching. High machinability and weldability. it will never peel off due to cutting and punching. it will never peel off due to cutting and punching.
I R RRI AR EE ICZEL THYUTIRT. FTIRORICRIBET 228 | RIRIESRISER ICEEL THYTIRT. FTIROBRICRIBET 32 & BICITIRMEICEN TOET , 2K RIGER ICREL TEUTIRT. FTIROBRIC | HFISITHRIEICENTOET , £ K IRIGFEE ICBEL THITIR. FTIRORRIC
ML N Tt EHNEEA HAONITHEICERTOET, BB TRIFTT, KBTI LRI IHEICENTOET BEEHRF T, MBS <IN THEICENTOET B EEHRIFCT,

HTRALSERIPFEREESERRGR, BRERSEAH
P TRIE .

BTRELSHRIPFEZZESERRR, BRETSE AT
DFREMAE. BEURNNITEMRFIREE.

MHFERS. ATRAASRFERBEGARRE, BLABETSEA
HYFRAMAE. EAARNMTERRFIERE.

HHFERE. ATRALEZRIFEREEGATRR, ARERSEA
EYIFREMRE. SAARNMTENRFOERE.

Lamination factor
GiEER
BERH

Extremely high lamination factor due to thin lamination of
insulation coating

FENSEW OB TEWETEREEL TVET,
HFEEAIPERE, BEEREES.

Extremely high lamination factor due to thin lamination of
insulation coating

BB EN-DBD TEVEEREALTVET,

BTG RIPIERE, FEEBEAERS.

Extremely high lamination factor due to thin lamination of insulation
coating

BED BN =0BHTE O ETEREZELTVET,

HTHESRIPERE, BERRBRS.

Extremely high lamination factor due to thin lamination of insulation
coating

BREDEW DB e W ETEREFLTVET,

HFAEZRIPERE, AEEERHBS.

Heat resistance
[inEz%E
i #AviE

Up to about 850°C at which stress-relief annealing is
provided in non-oxidizing atmosphere.

FERR LM FRE SR C850° CIR e D ERUSESICTRAE T,
HEEUSRAPRHEZ RS 850 CHIHRE IR Ko

Up to about 800°C at which stress-relief annealing is
provided in non-oxidizing atmosphere.

FER M RE S P T800 CIZEE CHOEREHICTHAEZ T
HEEUSFATREZREL 800 CHIEBRE IR K.

Up to about 800°C at which stress-relief annealing is provided in non-
oxidizing atmosphere but care should be taken not to allow the atmos-
phere to become oxidizing.

IR RE S T800 CIEEXTOERNGEHMICTHAZ TP AFICRERHY
BALME SRS BEVWEIFBIDETT,

EERUSFTHHEZ RS A 800 CHIERMNEA, ENFEARAEES
SR AREHSRo

Up to about 800°C at which stress-relief annealing is provided in non-
oxidizing atmosphere but care should be taken not to allow the atmos-
phere to become oxidizing.

IR LTS P T800 CIEEEL TCHOERGMICTHAETH AFICRETHY
AL ICES VWL FBP VETT,

EEFEUSFPEEZRS A 800 CHIERNTEA, BNIFEARAEES
I ARUSR

Corrosion resistance
[y
i { i

High corrosion resistance against insulation oil, varnish,
machine oil, refrigerant gas

= UBASE RS, £/, #EiF R T = MR SR A R G EIS
BRI ElEHNEL A

L. FR. Y. FASKEEREME M.

High corrosion resistance against insulation oil, varnish,
machine oil, refrigerant gas
EVBAENERD. £ AR R T = X R S RA R EIC
REhBZEEHIEL A

WL ER. Y. SIASKEEEEMEE.

High corrosion resistance against insulation oil, varnish, machine oil,
refrigerant gas

SV BhEEN &S, £ BRI T =X -BE AR A EITREIN B LI
HYEE A

IEEIH. FR. V. SIASEEEREEmEE.

High corrosion resistance against insulation oil, varnish, machine oil,
refrigerant gas

SUVBAEENEE S, /o AR E- T X BE SR AL EITREN B LG
HEL A

WELGIM. FER. PH. SASEEEFEMEE.

28

29
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ANNEALING BY THE CUSTOMER

Stresses are introduced into electrical steel sheets whenever they are punched, sheared or bended. (U)EHgArE (W)]100 4O JSjeWeIq BPISINO
These stresses have an adverse effect on the magnetic properties. In case that deterioration is considerable large such as

woundcore applied Grain-Oriented Electrical Steel Sheets, stress-relief annealing is necessary in order to relief these stresses and

restore the original magnetic properties. 10
The following are some precautions to be observed when electrical steel sheets are subjected to stress-relief annealing.

1. AVOID EXCESSIVE OXIDATION g O

Oxidation seriously impairs the magnetic properties, particularly at high inductions. In batch-type annealing, excessive oxidation and :
potential damage caused by impurities present in the annealing atmosphere may be avoided by using an annealing cover, which can E
be sealed with dry sand. It is most important for the cover to properly seal off the charge. Any air inside the annealing cover should (
be flushed out and replaced with a non-oxidizing atmosphere. A non-explosive atmosphere composed of <=10% hydrogen &

>=90% nitrogen or high-purity nitrogen gas are recommended, and the dew point of the atmosphere should be maintained at less
than 0 (32°F). Ko

2. ANNEALING TEMPERATURE 2 T

® Non-oriented Electrical Steel Sheets  : HILITECORE, HOMECORE, HIEXCORE
The usual practice is heat the charge to a temperature of 720°C (1,328°F) to 750°C (1,382°F) and to maintain this temperature to
permit uniform heat penetration.
Annealling temperature, time and atmosphere must be closely controlled.

® Grain Oriented Electrical Steel Sheets : ORIENTCORE, ORIENTCORE-HI-B, ORIENTCORE-HI-B-PM 5 > g A AN
The recommended stressreliefing temperature is 800°C with a maximum permissible variation of +20°C (1,472°F+36°F). N N ANEANAN
And to avoid carburization, the atomosphere should be of very low carbon content.

3. COOLING TIME \ \\

To avoid distortion of laminations and cores, it is required that the charges should be cooled slowly to a temperature of about 6, \
350 (662°F) at a rate not exceeding 25 (45°F) per hour-particularly for charges weighing only a few tons. \\
Also for heavier charges, better results will be obtained by slower cooling.

+ h I=HUI ) \

JOIIRREREIERL GERGEET) : \
BREEARIE. ITIR. T BTSN TICLBEMNE CHINEMNASELET. TEMIE. COFEED, AROUBEEBESEDHIC : \ \\
TBDT. BT, HEMEHBR ARSI IENAETSA FEREHNUETHDFET. s N\
AR/ FEE U7 DR CERGSI Z1TDIBA D FRBIEZH(TFITEOETDEOTHDET, SEEES

1. BEOBRLZHIIE \ \
NTRAICR DRI 2R e NN\ —FRBFEDZERAL. DD EBHFFRUCH TTDICEHBIFEDEENNE THDFET,
TOIC ANN—ADERZIFBREEDTESICHEEDN A TIASNDCENUETHDFRT, FTHETELTIEKE 10% UIT,. 255 90% LD \
IEBFEEDREHAD. HEDBVERDKLL &Fe. BRlF OCUNIEESNSIEZHBHLIELET, N

2. BRIRE D RUREE Y \
o BHENEBRIES ) \A 54 NIP  h—LDF )\ Tyy 27 N \
BHUEEIDER. MESEET. 720~760CHNE+H T, MROEBO—HICHEISNDLIIC. FHERE B BEIZHESN
PEEBEDHLET,
® SEWABHIS | AUTYNIP , AUIVNIP)\AE— , FAUTVRIP)\AE— - JI—TRI \ \
BHERESAERE T B00TH BT FESNSRELIE. £ 20CTT, FoRHAER I BETISHRRDE oD ESEDHUET, ")

3. mEEsE N\
ISR HIIMRICEZS AT I D TRLBDEE Ao \ \ \
ARG T DBHSAIRDEICL O TREDT I N, HAVRETE. 1 KEHD 25 CREDAERE T 350CTHTHATNUTAEIEHC
EFDEESITDTENTEFRT . BEEHAREINE. EB[CDoKDBH T BIFIDIVERAMESNET .

HBRR IR A (R STIR A)

BT, 0. SEEMTHRS, FAMMGS, SHESEEL. AEERRIRA, THUERZNS, bE LREH,
RHERFES TR SN2 FENRAS, WARTERNE K.
BRSBTS TR B NIRRT

LRI ERML
ATHEIMPESEASHEEN, FECATTHNE, BAEHDERETR REIRNE.
FHo, EMANTEGRAEANZSETESUNRETRIT. BIGZIMERH 10% TS 00% M LR RA MM IEREMLER
B, FERRAENAS, BEREGHEOCUT.

2. 1B KR B K AR 5B i)
©® FLEY[EE T4X : HILITECORE, HOMECORE, HIEXCORE
BAREZIEMBIEE, 720 ~ 750 CAT. ATHENEEZHAEASS, EWAZERAEE. HE. ERKRE.
@ B [m] 8 T 4K : ORIENTCORE, ORIENTCORE * HI-B, ORIENTCORE - HI-B - PM
BABEZIEMIIEE, 800CAR. BF&EAXIREAN £20C. ATEESHK, ENSHNREATRERE.
3. AR
SRIREASEMRTERNT, FIANRERE. (WW)EHg1r)c (Ww)|i0D Jo Jalawelq spising
REEENMREE THNEAHENAEMENRES, I FNEAKRAHE, ARSI 25 CHAEERRAEEF 350C, I
AR AN T . WFAMAMEARE, NRNEMEENAAEER, NHRERENR.
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NIPPON STEEL CORPORATION

MAJOR INTERNATIONALLY-ACCEPTED STANDARDS MAJOR INTERNATIONALLY-ACCEPTED STANDARDS

@Grain-oriented electrical steel strip and sheet @®Non-oriented electrical steel strip and sheet
. NIPPON STEEL JIS C 2553 : 2012 IEC 60404-8-7 : 2008 GB/T 2521 : 2008 . NIPPON STEEL JIS C 2552 : 2014 IEC 60404-8-4 : 2013 GB/T 2521 : 2008
Th'ﬁ:‘n’less W17/50 Max. W17/50 Max. W17/50 Max. W17/50 Max. Th";fr:‘]ess W15/50 Max. W15/50 Max. W15/50 Max. W15/50 Max.
W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg
0.23 23ZDKH75 0.75 0.35 35H210 2.10 35A210 2.10 M210-35A 5  2.30
23ZDKH80 0.80 23R080 0.80 35H230 2.30 35A230 2.30 M230-35A 5  2.30 35W230 2.30
237ZDKH85 0.85 23R085 0.85 M85-23P5” 0.85 23QG085” 0.85 M235-35A 5  2.35
23ZDKH90 0.90 23R090 0.90 M90-23P5” 0.90 23QG090” 0.90 35H250 2.50 35A250 2.50 M250-35A 5  2.50 35W250 2.50
237ZH85  0.85 M85-23P5  0.85 23QG085 0.85 35H270 2.70 35A270 2.70 M270-35A5  2.70 35W270 2.70
23ZH90  0.90 23P090 0.90 M90-23P5  0.90 23QG090 0.90 35H300 3.00 35A300 3.00 M300-35A 5  3.00 35W300 3.00
23ZH95  0.95 23P095 0.95 M95-23P5  0.95 23QG095 0.95 M330-35A 5  3.30 35W330 3.30
23ZH100 1.00 23P100 1.00 M100-23P5 1.00 23QG100 1.00 35H360 3.60 35A360 3.60 M360-35A 5  3.60 35W360 3.60
237110 1.10 23G110 1.10 M110-23S5 1.10 23Q110 1.10 35W400 4.00
M120-23S5 1.20 23Q120 1.20 35H440 4.40 35A440 4.40 35W440 4.40
23Q130 1.30
0.50 50H230 2.30 50A230 2.30 M230-50A 5  2.30 50W230 2.30
0.27 27ZDKH85 0.85 50H250 2.50 50A250 2.50 M250-50A 5  2.50 50W250 2.50
27ZDKH90 0.90 27R090 0.90 M90-27P5” 0.90 27QG090” 0.90 50H270 2.70 50A270 2.70 M270-50A 5 2.70 50W270 2.70
27ZDKH95 0.95 27R095 0.95 M95-27P5” 0.95 27QG095” 0.95 50H290 2.90 50A290 2.90 M290-50A 5  2.90 50W290 2.90
27ZH90  0.90 M90-27P5  0.90 27QG090 0.90 50H310 3.10 50A310 3.10 M310-50A5  3.10 50W310 3.10
27ZH95  0.95 27P095 0.95 M95-27P5  0.95 27QG095 0.95 M330-50A5  3.30 50W330 3.30
27ZH100  1.00 27P100 1.00 M100-27P5 1.00 27QG100 1.00 50H350 3.50 50A350 3.50 M350-50A 5  3.50 50W350 3.50
27QG105 1.05 50H400 4.00 50A400 4.00 M400-50A 5  4.00 50W400 4.00
27ZH110  1.10 27P110 1.10 M110-27P5 1.10 27QG110  1.10 50H470 4.70 50A470 4.70 M470-50A 5  4.70 50W470 4.70
27Q110 1.10 M530-50A 5  5.30 50W530 5.30
277120 1.20 27G120 1.20 M120-27S5 1.20 27Q120 1.20 50H600 6.00 50A600 6.00 M600-50A 5  6.00 50W600 6.00
277130 1.30 27G130 1.30 M130-27S5 1.30 27Q130 1.30 50H700 7.00 50A700 7.00 M700-50A 5  7.00 50W700 7.00
27Q140 1.40 50H800 8.00 50A800 8.00 M800-50A 5  8.00 50W800 8.00
M940-50A 5  9.40
50H1000  10.00 50A1000  10.00 M1000-50A 5 10.00 50W1000  10.00
0.30 30ZH95  0.95 50H1300  13.00 50A1300  13.00 50W1300  13.00
30ZH100 1.00 30P100 1.00
30ZH105 1.05 30P105 1.05 M105-30P5 1.05 30QG105 1.05
30ZH110  1.10 30P110 1.10 M110-30P5 1.10 30QG110  1.10
30ZH120 1.20 30P120 1.20 M120-30P5 1.20 30QG120 1.20
302120 1.20 30G120 1.20 30Q120 1.20 CONVERSION TABLES
302130 1.30 30G130 1.30 M130-30S5 1.30 30Q130 1.30 o
307140  1.40 30G140  1.40 M140-30S5 1.40 30Q140  1.40 @®Magnetizing Force
1 Oersted 7.96%X10 2.02
0.35 357H110 110 1 Ampere per Meter (A/m) 1.256>< 10"1 1 254x10°?
35ZH115  1.15 35P115  1.15 M115-35P5 1.15 35QG115 1.5 i crclordive i) 4.95x10 3:94x10 !
35ZH125 1.25 35P125 1.25 M125-35P5 1.25 35QG125 1.25
35ZH135 1.35 35P135  1.35 M135-35P5 1.35 35QG135 1.35 @®Magnetic Induction
357145 1.45 35G145 1.45 M145-3585 1.45 35Q145 1.45
352155 1.55 35G155 1.55 M155-35S85 1.55 35Q155 1.55 1 Gauss (G) 107 1074 6.45% 10
1 Tesla (T) 10“ 1 1 6.45x10*
NOTE: b) Domain refined condition 1 Weber per Square Meter (Wb/ni) 10* 1 1 6.45%x10"
1 Line per Square Inch (Line/in2) 1.55x107" 1.55%107° 1.55x107° 1

@Core Loss

1 Watt per Kilogram (W/kg) 1 454x107"
1 Watt per Pound (W/Ib) 2.204 1
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