(S BEEE R (T2 R AR

SHOUGANG ZHIXIN ELECTROMAGNETIC MATERIALS (QIAN’AN) CO., LTO.

HY =) FE
= mFH

COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL
PRODUCT MANUAL

ENEMEEME (ER) ROBRAE

Shougang Zhixin Electromagnetic Materials (Qian’an) Co., Ltd.



BXx

CONTENTS

GONTENTS / H %

F—F BWEIEEBINEIT

BN EEME GFR) BBBEIRAE] v r e 01
BEFRITTAR o v v v o e e 02
a0 - S 03
e 03
7 2= 5 = SO 04
BOTMZRLE v v v v vttt et e 05
== 17~ 06

FE IR B TR ARER
o < O 08
FEELZETI| v v v ettt et e e e e e e e 08
RN v vttt 09
BT BEARTIE B - - -« o v v v e o m e 10
BT BE BT B -« o o o v e e e e 12
WA BE BT « o v v v v e v et e e e e e 16
L = = I 2 16
2 iy =) G O 16

F=F 5NERE TN A
P T == A 5 == 17
BN AR THNRIAIMLEE - -« o oo v v v v e e 18

FNE ITERRS
e 22
) e == = 11 [ 22
L e S 23
BN RIREYEERULEE] -+ - - oo ovvv v e e r e 23

B BRI EEITR - - - - v oo 24

B NEN A B T & T

PROFILE

Chapter 1Profile
H—% HWMINFE R INET

1.1 BN EMBEME (ER) RHBRAE
Shougang Zhixin Electromagnetic Materials (Qian'an) Co., Ltd.

ENEWEREME (IR) ROBRAE (BMEWEH) SEMRHAET 2018 F£3 A 22 HEAtETEHIE
IMFAE, EBTWHE. & HEMRST &K, B “Shad. FBNME" WEREN, FEEHEBITNT
ZRAMER=MEFIRNE, NEH. BFRBFTARMBRAG R, BEMREE T HEREMATZE SR
BNABINEAR, 2RVIFRESHEIETATIERRGSTKE, SURERTEEESEEER. SENEER. 84T
ERKENNALES, KITESMEERE—(FE, ERANSIKMATHNBINFEISHE.

ERNBINRERE ‘GiEad. FFR" NARER, IETBEINTLSARNYN “BNERE" , ZW~m
EHERFRTA. BHO, SEZRRFTILERERAR, BERFRAR, ASTULSHENRERD, EBRSH
BEARE., AHEE T EWHENAAIE (AZ%R)  SAdbE ML AETRE. At B REREARBIF O,

Shougang Zhixin Electromagnetic Materials (Qian'an) Co.,Ltd. (hereinafter referred to as Shougang
Zhixin ) is a wholly-owned subsidiary of Shougang Co., Ltd. established in Qian'an City, Hebei Province on
March 22, 2018. It integrates research and development, manufacturing, sales and service of electrical steel,
adheres to the product positioning of "high-end, efficient, green and environmental protection”, constantly
promotes the research and development of electrical steel process technology and product upgrading, and
provides solutions for the fields of power, electronics and transportation.Through proprietary research and
development, we have achieved mastery of the low-temperature slab heating process for manufacturing high
magnetic induction grain-oriented electrical steel (HiB GOES). The comprehensive performance metrics of our
complete product portfolio have attained world-leading standards, enabling full-spectrum applications across
ultra-high-voltage (UHV) AC/DC transformers, high-efficiency transformers, and megawatt-class large-scale
electric motors. Our technological advancements have positioned us within the global elite of transformer
core materials, solidifying our standing as a preeminent worldwide producer of electrical steel.A number of
products fill the international gap and replace imports. It has won many awards such as Hebei Science and
technology award, metallurgical science and technology award, etc.
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1.2 XRH#2 DevelopmentHistory
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F-EEHMBRIAEINTE, NANEBEFRESLTE

UEX (e BB TN AR FitiRa FAM PR Uk 500KV T E2%

IHEX A B TINR N A TR — S RECERIRI R 750KV ZEER

UHEX (A BB TNRR TN A T ARESAMOEHT BB 1000kV 4 E X ERS
EEMIMREERGIE L AR SIFARARRRRAEHFRAR—FR
NEEEERMETIE "B - LA £800 TRESEERMENR" ERfME R BTN
BERNEETINHEN AT 1 RENEES, ELSFERNTHLERE—
BENSEERFAEINNERS, SHEENEBIN~EXE 30 S
BIINAT “BAXE SRER"HAIRE, SHRIABIN~EXE 33 5

'

ot

The United R&D Center of Electrical Steels was established.

The Project of Shougang Electrical Steel began to construct.

The 1st coil of HiB was successfully produced.

The first 500kV transformer was hanged in network operation.

Successful application in the first 750 kV transformer.

Successful application in the first 1000 kV transformer.

The first prize of Metallurgical Science and technology award.

Successful application to £800 kV UHV DC transmission systems.

Successful application to Level 1 energy efficiency transformers, ranking first in domestic market
share for many years.

Shougang high-performance silicon steel project put into production, high permeability electrical
steel production of 300,000 tons.

Successfully applied in the "Electric Power Sky Road" Qinghai-Tibet Direct Current Phase Il Project,

the output of high magnetic orientation electrical steel reached 330,000 tons.
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1.3 TZ%#% Process Flow
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Coal  Coke oven Blast furnace Converter RH Continuous casting
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BN TEELNA *EELNA pilIEO
Coiling machine Finishing mill Roughing mill Heating furnace
@
Oz%p0 m ] O
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BHGENE 20 &8 BBREX EREX ST
Normalizing annealing Reversing cold mill Decarbonizing and Rotary anneal ing Flattening and

and pickling line

& - o - -
[

coating line furnace coating line

HEBTNEG B 1] BeiR
Packing line Cutting line Laser scribing

1.4 = &4%5 = Product Features

{RIRGE
Low iron loss

RIgE
Low noise

T %REMS
Outstanding process ability

S

Excellent adhesion

—Eter
Good consistency

RIBES
Perfect dimensional accuracy
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1.5 [ A4S Application Fields

Ry Fo AR T BE LR
Varieties High magnetic induction type Domain refined type
TS [
KRBTSR * *
Large transformers
FRUNBU TSRS * *
Medium and small transformers
BCER ISR
Distribution transformers * *
KELEBH,
*
Large motors
FRAVER A *
Medium motors
AESE *
Voltage regulator
e A N ]
: - * *
Reactor and magnetic amplifier
T E 2
MF transformer * *
=02 *
Mutual inductor
BB TFTESR
. *
Power electronic transformer
BRI fERkER
*
Hall current sensor

BESHOK RIS RETR EREREBY TR RIE
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1.6 ¥ A4 Testing System

BTITWMEBEP TP ORENESITIRAHNELNEZ —, &id CNAS BREREIND, KAREXINEBRT
WNENNE=FINTREE, NHEEFTUNEMNERN S, RNCESEREME. EB56E. U A5V Y.
WKL K,

FEHRINIZE 600 REE, BAEEREXHMENEN. XERRBEES FIEN. EEAIELLEN. F=
TAARL X- IR HIBN. BIRAEN. EEATHRIITN. EMAMN. EEXMNMEAD TN BEEIAETH
HEBEFEME. EE Zwick/Roell AT]HIHIH IO EF L HFHRIILE.

The electrical steel automatic analysis center is one of the most advanced laboratories in the domestic
metallurgical industry. It has been recognized by CNAS and has become a third-party recognized laboratory
with independent testing capability. The testing data has industry authority and legal effect. The testing scope
includes ferromagnetic materials, metals and alloys, ores and minerals, fuel, water, etc.

The testing center has 600 sets of testing equipment, such as magnetic properties testers from Germany and
Japan, inductively coupled plasma spectrometer of USA, X - fluorescence spectrometer, ARL4460, carbon sulfur

analyzer, sulphur analyzer S-144DR, hydrogen analyzer RH-600 and oxygen nitrogen analyzer of LECD, Zeiss SEM,

the German Zwick / Roell tensile test machine etc.
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1.7 BREE % Quality System

+1S09001 REEEAR

+1S014001 IFIEEIRIAE

« OHSAS18001 BRIV R R 2 BEA R

< IATF16949 FREEEAR

« Q/SHS0001 HSE EI2{A %

+1S050001:2018 RB/T 103-2013 AETRERIARINIEAR
+1S010012 N EEEAFR

« CNAS ERELIZEINA]

+ SGS EFRIFRIAE

+1S09001 Quality Management System

+1S014001 Environmental Management System

« OHSAS18001 Occupational Health and Safety Management System

« IATF16949 Quality Management System

+ Q/SHS0001 HSE Management System

+1S0O 50001:2018 RB/T 103-2013 Energy Management System
+1S010012 Measurement Management System

« CNAS China National Accreditation Service for Conformity Assessment

« SGS International Environmental Certification
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Chapter 2 Technical Indexes
-5 ENANE B TN A g

TECHNICAL INDEXES

MESRTHE Designation Method

@A Product Series

R »E Dimensional Tolerances

BRI REAT RS Standard Value of Electromagnetic Property
ERRAI R A (E Typical Value of Electromagnetic Property
M RE B EYME Typical Value of Mechanical Property
EORRFE Characteristics of Insulating Coating

JHBRI J7IB K Stress Relief Annealing

EEMEFREME GER) BRHERAT| 07
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL TECHNICAL INDEXES
2.1 SRR 7% Designation Method = @& —Product Specification
NIRERE NIRFEE A B8
Lo S Q [ D HiEn i Nominal Thickness (mm) Nominal Width (mm) Inner Diameter (mm) Weight (t)
-1 T T T T
AN 4 0.15. 0.18. 0.20. 0.23. 0.27. 0.30 900~1270 508 2~10
@ MEIHLE:
. =1 |
LN: 1&%):“ "?ﬂ E: BEFLUES, Note: Please consult us if you have special weight requirements.
LS: (X= 2R
NG: TEREFRTI
DCR: THERWHERT . .
" 2.3 R<A% Dimensional Tolerances
@HIRRIE(E Py ,50(W/kg) X 100,
odtiaonaliii o N B HEEe AR mEEE  ATE
ORI R S e Transverse thickness Longitudinal thickness e =
= N Nominal thickness ~ Thickness tolerance l Width tolerance  Flatness
(mm) J tolerance tolerance (mm) %)
@ G: BHRAT (mm) (mm)
F: RETARTI
H: BmfE &2 AR5 0.15
(EAE TN 018 +0.008
-0.015
< 0.010
<0.012 0~+0.5 <1.0 <0.8
ORFEE (mm)*100 0.23
+ 0.010
( 100 times of nominal thickness (mm) <0012
@ Shougang 0-30 : (?.002150
(3 GO electrical steel =
® G: High magnetic induction electrical steel, F: Medium frequency,H: Hall current sensor () BWAEEEREDE 15mm LR, EETFLESE ENEERE,
(® Domain refined electrical steel ) HEEERFTTHEAHLER 2m KERH ENEERE.
(® 100 times of core loss guaranteed value P, 5, (W/kg) ; () WFHRABRNME, RIYTUSHER.
100 times of core loss guaranteed value P (W/kg) for Series of F Note:
? & 1.5/400 & (1) Traverse thickness deviation refers to the thickness difference between the sheet center and 15mm from the edge.
@ Personalized features (2) The longitudinal thickness difference is the difference of the measured maximum thickness and the minimum thickness in the
LN: low noise; LS: low no-load current; NG:no glass film;DCR:DC Bias Resistant Series longitudinal direction at an arbitrary 2m length of steel on a arbitrary coil.
(3) Please consult us if you have special dimensional requirements.

2.2 P %% Product Series

= mEEEMME—Product main Specification

F=&@m&%  Product series FEME (mm) The main specifications
SR
. 'EJE{K",W%@J. . 0.15. 0.18. 0.20. 0.23. 0.27. 0.30
High magnetic induction series
ﬁ%ﬁéﬂﬂt%’iﬂ . 0.15. 0.18. 0.20. 0.23. 0.27. 0.30
Domain refined series
p——
(RIRE R 0.18. 020, 0.23. 0.27. 0.30
Low noise series
oL 3z
BEFBART] 0.18, 0.20. 0.23
Low no-load current series
%EE'%EJ . 0.20. 0.23. 0.27
No glass film series
SRRF
HERsl 0.15, 0.18. 0.20
Medium frequency series
B RRE RS
DC Bias Resistant Series 020, 023, 027
ey
R RkE AT . 0.15. 0.18. 0.20. 0.23
Hall current sensor Series

08 | BEMEHFBEMK (ER) BHABRAT EMBHBWMN GIR) BHBRAD | 09
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL TECHNICAL INDEXES
2.4 BEEMERENTH(E Standard Value of Electromagnetic Property R 2 BB RTINS B BB RE N BEAT E(E
= | HH ALY
R 1 SRR NFHN BN EE B/ NHEARALAREE J /T
RALLSIRFE P/ (W/kg)
/NI ERE J /T AMEE /mm 50Hz 8% 60Hz BINEBRERM
RALLBIRGE P / (W/kg)
50Hz 3% 60Hz RNBER
Ve 185QGD060 0.60 1.88 0.955
185QG0T5 0.75 189 0.955 185QGD065 0.65 188 0.955
0.18
185QG080 0.80 1.88 0.955 185QGDO70 0.70 1.88 0.955
0.18
185QG085 0.85 1.88 0.955 185QGDO75 0.75 1.88 0.955
185QG090 0.90 1.88 0.955 20SQGD060 0.60 1.89 0.955
205QG075 0.75 1.89 0.955 20SQGD065 0.65 1.89 0.955
205Q6080 0.80 1.89 0.955 0.20 20SQGDO70 0.70 1.89 0.955
0.20 205QG085 0.85 1.88 0.955 205060075 o5 Lss 0.955
205QG090 0.90 1.88 0.955
20SQGD080 0.80 1.88 0.955
205QG095 0.95 1.88 0.955
235QGD070 0.70 1.89 0.955
235QG080 0.80 1.89 0.955
235QGD075 0.75 1.89 0.955
235QG085 0.85 1.89 0.955
0.23 235QGD080 0.80 1.89 0.955
0.23 235QG090 0.90 1.89 0.955
235QGD085 0.85 1.89 0.955
235QG095 0.95 1.88 0.955
235QGD090 0.90 1.88 0.955
235QG100 1.00 1.88 0.955
275QGD080 0.80 1.88 0.960
275QG090 0.90 1.88 0.960
275QGD085 0.85 1.88 0.960
275QG095 0.95 1.88 0.960 097
0.27 275QGD090 0.90 1.88 0.960
275QG100 1.00 1.88 0.960
275QGD095 0.95 1.88 0.960
275QG110 1.10 1.88 0.960
305QG095 0.05 L8 0.960 30SQGD090 0.90 1.88 0.960
30506100 100 188 0.960 30SQGD095 0.95 1.88 0.960
0.30 0.30
305QG105 105 188 0.960 30SQGD100 1.00 188 0.960
305QG120 1.20 1.88 0.960 30SQGD105 1.05 1.88 0.960
10 | ENEFHBEEMN (TR) ROBERAE EWNEHBEEMAN (TR) RPERL23 | 11
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL TECHNICAL INDEXES
2.5 EBEEEREEAY(E Typical Value of Electromagnetic Property 2 WS R YT A BB A R R
xR 1 SRR HE VB ERE(E =N B /T
= BALLSIRFE P/ (W/ke) s
- 50Hz 5%, 60Hz . e
. /BB KEREE J /T AMEE /mm 50Hz 5% 60Hz RINBERE
RALLZIRFE P / (W/kg)
o . 50Hz 5% 60Hz o > . .
NIREE /mm &= 50Hz 5} 60Hz BNBERN 15/60 1.7/50 800
Prseo’ Puso S 185QGD060 0.44 0.58 0.59 0.77 1.91 0.955
185QG075 0.55 0.73 0.74 0.96 1.90 0.955 185QGD065 0.46 0.62 0.64 0.83 1.91 0.955
0.18
185QG080 0.58 0.76 0.79 1.02 1.90 0.955 185QGD070 0.49 0.65 0.68 0.90 1.90 0.955
0.18
185QG085 0.61 0.79 0.83 1.08 1.89 0.955 185QGD075 0.52 0.67 0.73 0.93 1.88 0.955
185QG090 0.64 0.85 0.87 119 1.88 0.955 20SQGD060 0.44 0.59 0.59 0.75 1.92 0.955
205QG075 0.56 0.73 0.74 0.96 191 0.955 20SQGD065 0.48 0.63 0.64 0.84 192 0.955
205QG080 0-59 0.1 0-19 1.03 1.90 0.955 0.20 20SQGD070 0.50 0.66 0.68 0.89 1.91 0.955
0.20 205QG085 0.61 0.8 0.83 1.08 1.90 0.955
20SQGDO75 0.52 0.69 0.72 0.95 1.91 0.955
205QG090 0.63 0.82 0.87 1.12 1.89 0.955
20SQGD080 0.55 0.72 0.77 0.99 1.89 0.955
205QG095 0.65 0.85 0.92 1.19 1.88 0.955
235QGD070 0.53 071 0.70 0.93 1.92 0.955
235QG080 0.60 0.79 0.80 1.05 1.92 0.955
235QGD075 0.55 0.73 0.73 0.97 1.92 0.955
235QG085 0.62 0.81 0.83 1.09 1.92 0.955
0.23 235QGD080 0.56 0.75 0.75 1.01 1.92 0.955
0.23 235QG090 0.64 0.84 0.85 1.12 1.91 0.955
235QGD085 0.59 0.78 0.80 1.04 1.91 0.955
235QG095 0.66 0.86 0.88 1.16 1.91 0.955
235QGD090 0.62 0.81 0.85 1.11 1.90 0.955
235QG100 0.67 0.88 0.92 121 1.91 0.955
27SQGD080 0.61 0.80 0.80 1.06 1.91 0.960
275QG090 0.67 0.88 0.89 1.18 1.91 0.960
27SQGD085 0.62 0.82 0.83 1.10 1.91 0.960
275QG095 0.68 0.91 0.92 1.22 191 0.960
0.27 0.27 27SQGD090 0.62 0.84 0.85 1.12 191 0.960
275QG100 0.69 0.91 0.95 1.23 1.91 0.960
27SQGD095 0.64 0.87 0.90 1.16 1.90 0.960
275QG110 0.70 0.93 1.00 1.27 1.90 0.960
30SQGD090 0.67 0.90 0.90 1.19 1.91 0.965
305QG095 0.72 0.96 0.95 1.26 1.92 0.965
D . 92 91 1.22 191 .
305QG100 0.73 0.98 0.97 1.29 1.92 0.965 305QG6D095 069 09 09 o 0-965
0.30 0.30
30506105 074 0.99 L00 130 Lol 0.965 305QGD100 0.71 0.93 0.95 1.23 1.90 0.965
305Q6120 077 0.99 Loa 136 Lol 0.965 30SQGD105 0.73 0.97 0.98 1.28 1.89 0.965
3 : a % . b S ora) #ﬁo
SO NBEE, CRBRRER, T8 Py HE. & T RETE. “REBSER, WP
Note: *is the reference value. ® can be supplied as per P, 75, as requested by user. Note: *is the reference value. ° can be supplied as per P, 7, as requested by user.
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R 3 RIEE RYIMHRY B R EYE x5 TRBERYIMHR B EEHRETE
B NBAR LR ) T SBALLRIRE P/ (W/ke) =/NEERRISREE J /T
RALLRIREE P / (W/ke) SARRE & E—
AL R IE g 50Hz 3 60Hz RNBER
50Hz 5% 60Hz
LREE /mm 50Hz 3% 60Hz RINBERY Pssso” Pusseo” P17/50 Pl.wsob J 800
0.20 20SQG120NG 1.20 9.00 1.90 1.95 0.955 0.960
a a b
Psso Psien Piso Piso Jooo 0.23 23SQG120NG 1.20 10.00 1.90 1.95 0.955 0.960
0.18 18SQGDO60LN 0.44 0.58 0.59 0.77 191 0.955 0.2 27SQG120NG 1.20 11.00 1.90 1.95 0-960 0-960
O ABEME, PRIBERER, TP, 0 HR.
0.18 185SQGDO65LN 0.46 0.62 0.64 0.83 191 0.955 Note: *is the reference value. ® can be supplied as per P, 7, as requested by user.
0.20 20SQGDO065LN 0.48 0.63 0.64 0.84 1.92 0.955
& 6 PIRRY WA R RE B (E
20SQGDO70LN 0.50 0.66 0.68 0.89 191 0.955
0.20 R/NEER AR J /T
: RALERIRFE P/ (W/kg) o
20SQGDO75LN 0.52 0.69 0.72 0.95 191 0.955 RIREE /mm 50Hz 3% 60Hz RINBERY
Pl.O,“AOO Pl.5/400 J 800
23SQGDO8OLN 0.56 0.75 0.75 1.01 1.93 0.955 155QF1200 / 120 183 0.940
0.23
0.15 15SQF1250 12.5 1.83 0.940
23SQGDO085LN 0.59 0.78 0.80 1.04 1.92 0.955 Q /
15SQF1300 / 13 1.83 0.940
27SQGDO085LN 0.62 0.82 0.83 1.10 1.91 0.960 0.18 18SQF1700 / 17 1.83 0.950
0.27 0.20 20SQF760 76 / 1.85 0.950
27SQGDO90LN 0.62 0.84 0.85 1.12 191 0.960
0.30 30SQGD100LN 0.71 0.93 0.95 1.23 1.91 0.965 RTHERRERY WA BEE M EAEE
S RIRE RTIHEAIEEREMNER 3-4dB(A). ° NEEME. "RIBAPER, TP, HK. =/ BB,
Note: Noise is 3-4dB(a) lower than that of conventional steel strip.” is the reference value. ° can be supplied as per P17/60 as requested by user. =
BALLRBFEP / (W/ke) BEJ/T
NIFEE /mm 50Hz 8 60Hz BNBER
Plv5s‘60a P1.7/‘50
. m - | 0.20 20SQGDO70DCR 0.50 0.66 0.68 0.89 191 0.955
RAMBTHBRBRRTINFRI B REHEE
0.23 23SQGD080ODCR 0.56 0.75 0.75 1.01 1.92 0.955
0.27 27SQGD085DCR 0.62 0.82 0.83 1.10 191 0.960
s/NEERERE J /T - - o - e - p— - . -
BALLEIRFEP / (W/kg) A MERRERYIHENSRE 1L.7T TREERREMNTMRISDRE 35%. *AEEE, "IRIBAFER, AR P, H#15H.
50Hz 5% 60Hz Note: The products with DC bias resistant series can increase the excitation current by 35% uniformly compared to conventional products at 1.7T.
RIFEE /mm 50Hz 2% 60Hz BINEERK ?is the reference value. ® can be supplied as per P1760 as requested by user.
a a b
Prsis0 P1sis0 P50 P10 J 500 ﬁ 8 mﬁ{?@%&%gu%m%ﬂg Egmﬁﬁléﬁggﬁ
20SQGDO70LS 0.50 0.66 0.68 0.89 1.91 0.955 2/ NEEARAY,
0.20 N BALLEBFE P / (W/ke) BEJ/T -
20SQGDO75LS 0.52 0.69 0.72 0.95 1.91 0.955 AFREE /mm 50Hz 3 60Hz BAERRM
Prseo” P1.7s0 J Js0o
235QGD080LS 0.57 0.76 0.76 1.02 1.92 0.955 0.15 155QH085 0.60 0.78 0.82 1.07 1.88 0.940
0.23 0.18 185QH085 0.61 0.79 0.83 1.08 1.89 0.955
23SQGD085LS 0.59 0.78 0.80 1.04 191 0.955 0.20 2050H085 0.61 0.8 0.83 1.08 1.90 0.955
N \ " " N . 0.23 23SQH090 0.64 0.84 0.85 112 191 0.955
D REHERRTISOLAMERREMNEHMR 20%, ° HEBEME, "RIBAPER, THEP, ., HK. = - - - o en——— VI T——— - . -
Note: The low no-load current is 20% lower than that of conventional steel strip.” is the reference value. ® can be supplied as per P17/60as A BT RS RTIFN@E 125°C X1000h BIRERENILHEREMERS 51%. * NEEE, " RIFAFER, AL P, 76 #5K.
requested by user. Note: The performance stability of the power electronics series products improves by 51% compared to conventional products after aging at
125°C for 1000 hours.” is the reference value. ° can be supplied as per P, 7, as requested by user.
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL

2.6 M MEsEE B {E Typical Value of Mechanical Property

NIREE HERE (L) fERRERE (L) BEE (1) RERE
. . IR . : .
NominalThickness Hardness HV1 Tensile strength Yield strength Elongation Number of bends

(mm) (MPa) (MPa) (%) (R)
0.15 197 347 324 12 16
0.18 197 346 321 11 16
0.20 199 349 325 12 15
0.23 198 348 320 11 15
0.27 195 348 327 11 15
0.30 197 350 313 12 15

2.7 %45 BS54 Characteristics of Insulating Coating

IRE Item #5 5 Characteristic

AR THARE

Composing Component Inorganic coating

RELLBIEE KRELESHERES (RIEE: 30Q-cm2/ &) , BT 2

Surface insulation resistance Surface insulation resistance (Guaranteed Value: 30 Q- cm /side) and excellent insulation
P& WEMESF, MEEERA B RUL, RESEFLESEE, FaH%E

Adhesion Fine adhesion, adhesion level = B, close combination of coating and substrate, unease to peel
%M TREERS, BEREE, BRMRE

Lamination factor Uniform coating and high Lamination factor make good lamination effect.

It N

Processability Excellent stamping and welding ability

FIFENWIFEF , FmBeAR 820°C BHFRR /1IR A

For the high magnetic induction type products, the coating can withstand 820°C stress relieving annealing
in non- oxidation environment.

REMISZLEL0M. MMM, 2 H0H. BRHE. BAFShMAaE SR

The coating can immune from the corrosion of insulating coil, mechanical oil, cooling coil, antifreezing
oil, rust preventive oil and Freon.

BEVRRE #F& RoHS . REACH. SDS Fink
Limits of hazardous substances The products comply with RoHS . REACH and SDS limited requirements for hazardous substances.

[ipgzd

Heat resistance

[ipge:yi
Corrosion resistance

2.8 JHBRRI /73R A Stress Relief Annealing

SR BTMER RN RV, ERBTHEY. Ah. SHENWII TSR TN, PR
TRNFEH OBV EHITHRR IR N, BHBEALR™ MR EHITHIRN RN,

SRAERE: BEXRARETDMEWMEE, BEEASSBRIESRELE, RERIEEN 820120°C,

ORAEYIE: RABTEIEZEPETS, BEL 1.5-2.5 /NEAE,

TIRASRENRE: MEREOER, FESRMANSELH; FBREI300°CREREH, BERIEER, BERIMURL.

GRARER BAMEUSFASSENREMLETL, SERASASSRESERTN, AEMSETHRASIR,
ERBER/NF 0°Co

It is necessary to make stress relieving annealing when the stress is large. But the domain refining high
magnetic induction type products should not be used for stress relief annealing

-Annealing temperature: 820+20°C.

-Annealing time: 1.5 to 2.5 hours.

-The rate of heating and cooling: rapid heating or cooling should be forbidden.

-Annealing atmosphere: Nitriding and oxidation atmosphere must be avoided, requiring low dew point

(DP<0°C) to ensure that the property of insulation in the process of annealing wouldn’ t be reduced.
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APPLICATION

Ghapter 3 Application
H=E HWINFEINERD

3.1 =& AR SRIFE Review of Product and Application Results

20186 A2H, “WAA HEEAREXERASHBNOEINCREERAHN, BIEE, BEWNTRE
BRAMERERE~mERTHEKT, HRREERNRENEEETTEEERHRTKT,

2022 F, EBWEEETIW~mAINAT a8 - 17, B8 - 301 £800kV ER=ENER, BWEmET
WEMFEERERA RIS EE S,

2024 £, BWNABEINKIIZAT “BHXR SRER_HATE,

On June 2, 2018, "double million" UHV large capacity transformer with HGO steel product appraisal meeting
was held. The comprehensive technical performance of Shougang products has rea ched the international
advanced level of similar products, among which the noise index and coating adhesion index have reached the
international leading level.

In 2022, Shougang's grain-oriented electrical steel products were successfully applied in the = 800kV UHV
DC projects of Baihetan Jiangsu and Baihetan Zhejiang. Shougang's grain-oriented electrical steel achieved full
coverage in the field of UHV AC/DC transmission.

In 2024, Shougang's oriented electrical steel was successfully applied in the Qinghai-Tibet DC Il project of the
'Electricity Road'

" e,

;.":-;‘..IQ

¢ PRysan T

TNy

EMEFREME GER) BRHERAT| 17

Shougang Zhixin Electromagnetic Materials (Qian’an) Co., Ltd.



B NER A B T aa B $NEN A B T HWM A

SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL APPLICATION

3.2 BNEX A BB TR AL 4: Application

ENSHRENEE TWERSTET. FRTHES. FEHE. Hitachi Energy. Siemens Energy EEIRIMIR T ERE
WHENAE, KEEREM. EABN. ZRREFAFXRIGEAFAEEIAR, HFHOE 30 RM—HF—RBAZERNEE.
MEKX. BAE, HEF,

NAFHEERREESR, ERVATREE “ARFE « TESRNAEHREAN=IRAESMRKBILA. =1k
SRE/KRBIL, IRBEHARSNER - DEREBTE. FEERRBEERTEKI - BRFSETE. EEERIfE
ERBESAHEBETE. 2R - AEBFRETBE—F—RBIE. REEMNNEE.

NAFREEERRAEER, ENATIREEREH - JIh. BEE - I £800kv. “BHXK" JFEEM
“HTREERSEEDE,

NATEXEERS, ERNATREGEBREAN. BEHNT. £R2GE, tREESFHE. EREHRIFOEF.
tesh, R A FEKBEERRD. RERATROSHES I TESRS.

Shougang HGO steel is widely used in many famous transformer enterprises at home and abroad, It has
been exported to more than 30 countries along the way and the United States, Canada, Japan, Korea and so on.

Applied to UHV AC transformers, key application projects include "west to East power transmission",

Three Gorges Baihetan Hydropower Station with the largest total installed capacity in the world, Three Gorges

Wudongde Hydropower Station,Huaneng Yuhuan Offshore Wind Power Low-Frequency Transmission Project etc. ST YBM-630/800/1000
Applied to UHV DC converter transformers, key application projects include £ 800kV UHV DC projects in
Baihetan Jiangsu and Baihetan Zhejiang,"Electric Power Sky Road" Qinghai-Tibet DC Phase Il Project and other
DC Ultra High Voltage projects..
Applied to high-efficiency transformer, and its key application projects include Hong Kong Zhuhai Macao
Bridge, capital new airport, etc. In addition, it has been successfully used in the world's highest voltage class and

largest capacity wound core high-speed railway traction transformer.

&
;};j ;
=S5 7Bk DSP-375000/550 JtR&®% SCB10-1250/10
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL

APPLICATION

R - EBBET 275 ODFPS-1000000/1000 HO%F) ODFSZ-250000/500

B &SRk B4 DSP-375000/500

EHEEBRUEBEEHDOESZ QYD-R-40000/220
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL

Chapter 4 Order and Service
S STHRARSS

4.1 F=fE% Product Packing

LEgk:AYi—_%;éé12
1o\ s\ s N\e

/43 E#LE

1. & 7. AERIPIR 1.Rolled silicon steel 7.Inner iron plate guard

2. NISFHEEER 8. SMIIFIR 2.Innerrusty-resisted paper 8.0utside iron plate guard

3. SNEIBREER 9. IHERIIFIR 3.0utside anti-rust paper 9.End iron plate guard

4. 8BR= 10. AP 4.Plastic seal 10.Inner iron corner guard

5. KWIFMA 11. 5N 5.Inner paper corner guard 11.0utside iron corner guard
6. KIMPH 12. FAPNE® 6.0utside paper corner guard 12.Radial iron banding strip

4.2 #FE1;FEEI Notice of unpacking

LFMFREILHRE. BEEFRRK, BiVER 36 /)\NEIFRE, MHIEEEER,

Due to the difference of temperature and humidity in the South and North in winter, it is recommended to
open the package after 36 hours to prevent condensation and rust.

BENEE. Ehm. BHNEEFERGT, 8RSl zBE 12 MERER, UBLERETEMR.

Under the normal packaging, transportation, loading and unloading and storage conditions, it should be

used within 12 months from the date of completion of self-made manufacture to prevent surface corrosion.
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ORDER AND SERVICE

4.3 E#HIR5SF & Marketing Services Platform

FPRETR - EiEd

B SEanT
SHOUGANG GROUP

EREREFEERS T
BIRANERE

4.4 ENELIKPEEMLLE Shougang global sales network chart

BN REEMEE

'SHOUGANG GLOBAL SALES NETWORK CHART

-

o
EENE] ‘o
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SHOUGANG COLD ROLLED GRAIN-ORIENTED ELECTRICAL STEEL PRODUCT MANUAL

BAMER

UNIT CONVERSION TABLE

BA{i Unit #I{&E Multiply &5 by £58 to obtain
BRHTHF Oersted (Oe) 7.985% 10 R /K Ampere per meter(A/m)
BHT Oersted (Oe) 2.021 TIE [ =Y Ampere per inch(A/in)
R /K Ampere per meter(A/m) 1.257% 10 BLHTYS Oersted (Oe)
W5 E
Magnetizing i /K Ampere per meter(A/m) 2.540%10° RIE [ Ja~f Ampere per inch(A/in)
force RIE [ 5avt Ampere per inch(A/in) 4.947%x10" BAHTRE Oersted (Oe)
LI [ BT Ampere perinch(A/in) 3.937X10 ZHE /K Ampere per meter(A/m)
RIE [ Bk Amperepercentimeter(A/cm) 10° R | K Ampere per meter(A/m)
FFHTRL Tesla(T) 10° = Gauss(Gs)
FEHTHL Tesla(T) 1 FE/FHK Weber per square meter(Wb/m?)
=i Gauss(Gs) 10 F1Aa/FHK Weber per square meter(Wb/m?)
" =i Gauss(Gs) 6.452 WEE | FHEST Lines per square inch(Line/in?)
Magrlw:tic FAa/FHXK Weber per square meter(Wh/m?) 10° =i Gauss(Gs)
Induction
FE/FHK Weber per square meter(Wb/m?) 1 HFHTRL Tesla(T)
FE/FHK Weber per square meter(Wb/m?) 6.452X 10" | BhBE8 | FHES Lines per square inch(Line/in?)
WEE | FHET Lines per square inch(Line/in?) 1.550X10™ =i Gauss(Gs)
WEE | FHET Lines per square inch(Line/in?) 1.550X10° | HH/FHK Weber per square meter(Wb/m?)
orin ¥/ T3 Watt per kilogram(W/kg) 4.536x10" Fufs /B2 Watt per pound(W/lb)
Core loss Bt/ B2 Watt per pound(W/lb) 2.204 R4/ F= Watt per kilogram(W/kg)
* Meter(m) 3.937x10 Eny Inch(in)
K ESS) Inch(in) 2.540% 107 K Meter(m)
Length * Meter(m) 3.281 =R Feet(ft)
ER Inch(in) 3.048x10" * Meter(m)
2 T Kilogram(kg) 2.204 15 Pound(lb)
Weight B Pound(lb) 4.536% 10" T Kilogram(kg)

IE B#R Item EBiL Unit
KE Length * (Meter) m
Fg Mass NI (Kilogram) kg
BYiE) Time b (Second) s
BB Eletric current e (Ampere) A
ZE Density YNSWRYYE N (Kilogram Per Steres) ke/m3
B Votage REF (Volt) v
E2pE Electric resistance FReg (Ohm) Q
[7235:) Magnetic flux F1Aa (Weber) Wb
REE Magnetic flux density FFETRL (Tesla) T
W7RE Magnetic flux strength B (Oersted) Oe
E73inl Core loss B/ 2 (Watt per Kilogram) W/kg
GIES Frequency fiizA (Hertz) Hz
InE Power FfF (Watt) w
EaRk Inductance =7 (Henry) H
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