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NON-ORIENTED ELECTRICAL STEEL

Chapter 1Shougang Group
B—F aiNEE

IERERRDEIRAT (B "BiNRkD" ) EENERRENERE—LEHAR. 5
BRADTF 1999 £F 10 BHEINTATHRFRARESIR, 1999 F 12 BERINEFRZZAM LT (E
#9: 000959) .

ENRIDAEENATE. BNEFIRBEMRERAE, ERENTENSKKSERS
ERTE. ICRENSILBRERATIFINALIREN, BEEN. KK KiK. 5LiK, HAE
ERENEFTZRE, 768 2147 7, ERROABER—mESNLIZKE, BEmet
e, WBEENSRAREEBERMTmFy], NEFREEBIN. S5R. #EHR. B0,
MRS RSN NFEERS. BNROBNDTN=REEERsSRSEHEE,
ENRAEBHARTE NI LHRE.

Beijing Shougang Co. Ltd. (hereinafter referred to as Shougang Co. Ltd.) is the only
domestic listed company of Shougang Group. Shougang Co. Ltd. is a joint stock limited
company established by means of raising in October 1999, listed in Shenzhen Stock
Exchange since December 1999.(stock code 000959)

Shougang Co., Ltd. owns Shougang Qian'an Iron and Steel Co., Ltd. , Shougang
Zhixin Qian’ an Electromagnetic Materials Co.Ltd., holding Shougang Jingtang United
Iron & Steel Co. Ltd., Beijing Shougang Cold Rolling Co.Ltd., and other steel entities.
Shougang Co. Ltd. has the whole production processes including coking, iron making,
steelmaking, rolling and annealing. The annual production capacity reaches 21.47
million tons. Shougang Co.,Ltd. stays as world-class level in the manufacture equipments
and processes, achieved full coverage of hot-rolled and cold-rolled products, provided
EVI services and high quality products such as electrical steel, automotive steel, tinplate,
pipeline steel, appliance sheet. Shougang Co., Ltd. is committed to transform from a
product manufacturer to a comprehensive service provider, strive to become an excellent

listed company with world competitiveness.
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Beijing Shougang Co., Ltd.
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SHOUGANG GROUP

BENE TR RERAT
Shougang Zhixin Qian'an Electromagnetic Material Co., Ltd.

ENNETI LM EEIRAT (BREHAE) EENRRAOATT 2018 F 3 B 22 AEFItEEEHRIANER
FoE, EBRIRAAR. fliE. HEMRST K, B "Shel. FEHMMR" NERER, FEHETINT 2K
ARFARRFmEFIRME, ABEN, BFRRESFTHRHERLE. SFMATREEKE 4 REBRESHBEERE TN
BABIHNE 2R, Pl AT 500KV RUA LR, fFEERERET IS, SSHEMRR WEh" RN AR,
BET RN ATHPESKEESRUERY, FERESMHEAS—E, EER L OBUIREEERTIHEE
IR RNEENN RZ—, ZREBINES T ERIM N BREESTm, rRREXERTHKFE, EER
KA "SBRRSCRIB TINGIER" .

Shougang Zhixin Qian'an Electromagnetic Material Co., Ltd. (hereinafter referred to as Zhixin company) 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. We have independently developed and mastered the technology
of producing high magnetic induction oriented electrical steel by low temperature slab heating process, and
become the fourth enterprise in the world with all low temperature process industrialization. Our products are
widely used in the production and manufacture of 500kV and above ultra-high voltage transformers, realizing the
breakthrough of "double million" transformer application in State Grid AC, and the thin specification products
have been successfully applied to the first set of intelligent substation in China's high speed railway, Among
the first camp of transformer materials in the world. It is one of the few manufacturers with a full series of new
energy products in the world. Non-oriented electrical steel covers all brands of domestic and foreign first-class
steel mills. The product quality has reached the international advanced level, and the market share is the second

in the country,it is growing into a "Global leading electrical steel manufacturer".
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BN TR TR --Developing History of Shougang Electrical Steel
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BN SN BT B TN ST &S

BB THNImB R T

FE—RIERBNKENAIRT, F—5TABIIN N
BRIEELERIRT™, PR B B HI K BAR ERRs T 75
TR EESEFREEL B

FoENAIEB THNEAEEM. REBE(T\/ SIS R
FEV A THREEFS 115 B, XFL&iTohE

FENAEB TN 118 A, FoENMEE TN~ EsCe kR Er=T F—
FRERSE BN ALNARE R IB S
FENEMNGERE 0.10/0.15mm FERA R4

R LERE NI ~EmE
NN AR AR =R SIS T, BT CNAS IAE

BN, WARAIRSDEL, FARS CEEESIK
ERL A ERERFER S FAB TNECE S, MEERIERELINEKEA

The United R&D Center of Electrical Steels was established.
The Project of Shougang Electrical Steel began to construct.

the first continuous annealing line put into operation, and the first coil of NGO was
produced.

PL-TCM put into operation, the flatness and thickness of Shougang electric steel
reached the international advanced level.

HNGO production process through the whole line.

NGO has been widely applied in large motor and home appliance

NGO with an annual output of 1.15 million tons, reach design capacity.

NGO with an annual output of 1.18 million tons, NGO production to achieve the
world's first monomer production plant

The whole series of NGO for new energy vehicle drive motors are fully covered
Extremely thin size 0.10/0.15mm product of NGO output

The demonstration project of the first intelligent cold rolling plant of the Ministry of
Industry and Information Technology

The construction of the silicon steel application technology research laboratory has
been completed and put into operation, which has passed the CNAS accreditation

Set up technical service offices in Europe and Asia Pacific, technical service scope
covering the world

The world's first specialized production line of electrical steel and two types of
electrical steel for new energy vehicles have been launched globally.

IERERROBRAE

Beijing Shougang Co., Ltd.

HMIZE S - Testing System

BTiRNEBotirhOREN A TR
FOHRISERET—, EEEENERGEDHT
R, B XZOEDHRSE. BahEteills
&g BUmilhoEESPESETEER
INTTZRRASIMAR CNAS ERILREINATER
W, BAEBXINEBRRIAGNEEIRISE =
IINAXEKE, EEEeEERSEE.
FaSTY. BE. K EBSEREbm. %
HHE, aUSEERTIABIEEE
.

BN OB EIGINIRE 600 REE,
H O SHENEN. EOE. KmoT
L. ERDHY. EEDTAIRRD H 1X.
eEmPERIEN. =BathrEmiier. (£
WO TRIREEBEEIL. FHERZORIeH.
EEFEFHREMERNIEN. SEFEMER.
X FHETEIEEY. FBE AR EENEF
BHOIIRES.

%%DLEZEF\“ PR ARSLIO, BE5RE,
#egR. TANRZEFVNGERES, £5
T MJ_M TR AL mEHRIRSSEE
1. ERERPELEIEN. £BNEE
. BHEFHRONRIRE. AVL FeERSE
B R S S otk

EEESEI

SHOUGANG GROUP

Electric Steel automatic analysis center is one of the most
advanced laboratories in the domestic metallurgical industry,
equipped with automatic direct reading spectrum analysis
system, automatic X-ray fluorescence analysis system,
automatic slag sample detection and analysis system;The
Physical and Chemical Testing Center has CNAS National
Laboratory Accreditation Certificate issued by The China
National Accreditation Service for Qualification Assessment,
and has become a third-party accredited laboratory with
independent testing capabilities. The testing scope includes
metals and alloys, ores and minerals, fuels, water, metals and
metal products, ferromagnetic materials, etc.The test data
has the authority of the industry and legal effect.

The physical and chemical testing center is equipped
with more than 600 sets of testing equipment.Containing
magnetic measuring instrument, direct reading spectrometer,
carbon sulfur analyzer, oxygen and sulfur analyzer, hydrogen
analyzer nitrogen analysis instrument, automatic impact
testing machine, tensile testing machine, automatic low
power test special equipment for electrolytic etching
machine, drop weight tear test machine, automatic
electronic universal material testing machine, metallographic
optical microscope, XX-ray fluorescence spectrometer,
plasma emission spectrometer and other advanced testing
equipment.

Shougang has established the application technology
laboratory, has the home appliances, new energy, uav and
transformer test and simulation capabilities, to create a full
life cycle service capacity from materialselection, processing
to application. It has advanced equipment such as wire
cutting machine, automatic laser cutting machine, motor
stator core testing equipment, AVL new energy vehicle motor
testing system and so on.

IERENRDERLF | 04
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO

JREMZ -- Quality System chamer 2 Pmd“m 'or Nﬁ“

1509001 REEEAR

|ATF16949 (S M EREEERAR %:E E% %H! rﬂ mls Fz ﬁ:l ﬂgg

1SO14001 INEEIRAR

1SO45001 BRIV ERZ 2 EIRIA R
: BM 2010 5 7 BHFE—E LK, STE/VFNFmtAMmhaTn, Brifel7BA m. B30 m. =N

-I50100127ﬂ£$ifi1$§ FHEXF=R. HEESE A RUARFINTINAF= AR, FRERRSIER, MZRATFRENEITLY, B2
15050001 BERETE(AZR ABFHSEIAT, FRT A TR R RrIEr =6,
SGS EFFFMRIAIE

FENIEBMIG IO =BT CNAS IAE ) ) _ . . i . . .
Since July 2010 the first non oriented electrical steel was produced, it formed fives series products including

general products, high efficient products, stress relief annealing products, new energy vehicles and extremely

. thin tape products of non oriented electrical steel product system through the product development and market
1SO9001 Quality Management System

. . . development in recent years, and product quality has steadily improved. These were widely used in household
*1ATF16949 Automotive Supplier Quality Management System

appliances and motor industry, highly recognized by majority of customers.Non-oriented electrical steel

1SO14001 Environmental Management System . . .
production capacity of the whole series of products has been formed.

*1SO450010Occupational Health and Safety Management System
1SO10012 Measurement Management System

-1SO50001 Energy Management System FBRE3FXG% --Designation Method
-SGS International Environmental Certification ENNEETINRESH 5 280 Em, BAERRECN9 . I FAMECEREFRUNE TN SaE NN BiTE.
-CNAS Authentication

HH S W H HHRBH

OFRAANGL, TR W/kg AR, ZATRE
ELUSIRAERIEE P1.5/50( 2% P1.0/400) #9 100 {5

| @F TSR G, B H B m

QFRTAEEE TN

QENXEHENEFE, Rrailrm

OBRAA=L, TR mm BRI, FRATRE
JERY 100 5

Shougang electrical steel brand consists of 5 parts, the maximum number of bits used for the 9. For the

individual needs of users of electrical steel brand naming rules shall be specified separately.
Notes:

@ 100 times of nominal thickness (mm)

@ Shougang

® NGO electrical steel

@ High magnetic induction electrical steel

® 100 times of core loss guaranteed value P1.5/50 (W/kg)

05 | LEMEHHRAS) ERERBHERLE | 06
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FEERZ%! --Product Series

FEERRIEEHAE Product main specifications

FrERES|

Product series

BRI

General series

FEE
The main specifications

0.30mm, 0.35mm, 0.50mm, 0.65mm

BES

High efficient series

0.35mm, 0.50mm

ERIBEXET

Stress relief annealing series

0.35mm, 0.50mm

BRI ERRS

New energy vehicle series

0.20mm, 0.25mm, 0.27mm, 0.30mm

BRI
Extremely thin series

0.10mm, 0.12mm, 0.15mm, 0.177mm

FERHRER{T Product main features

FERRERS

Product series

BARY

General series

& FfT b
Applicable industry

EHERAERAN
Motor Company general requirements

ERES

High efficient series

RN, AR, ZSREEE

High efficient motor, high efficient compressor motor, frequency conversion motor etc.

ERITEXET

Stress relief annealing series

EEERTRINI~MR. El k8. SEBNE
high speed stamping products, El transformer, air conditioner motor etc.

RS ERRS
New energy vehicle series

INEIREEEAL. TERE. EBHEE

automobile motor, transformer, reactor etc

REHERS

Extremely thin series

SUARIERIZSEYL. BB, BEEE
Hydrogen fuel cell air compressor, electric spindle, ultra high speed motor, etc

PRI --Product Specification

NREE
Nominal Thickness

(mm)

0.10-0.65

RIREE PAFES oMz EE

Nominal Width Inner Diameter External Diameter Coil Weight

3-9

1000-1200 508 800-1600 15-21

IERENRDBERAE

Beijing Shougang Co., Ltd.

ENFE A LN m e A

PRODUCTS FOR NGO

R~/\Z -- Dimensional Tolerances

BERTFRE PaEE HEREE
AFRERE AIIowableth(lfrlfrr:)zssdewatlon Longltudln(ar:::;kdewatlon Lateralthickdeviation
Nominal Thickness (mm)
i AAF
Be not more than
<0.35 +0.028 +0018 +0.020
> 0.35 ~ 0.50 +0.035 +0.025 +0.020
> 0.50 +0.040 +0.035 +0.030

i a. IREERNEEIEINERANET 0.70mm,
b. F72 2000mm KINHH—KN A LEERE.
c (WERTREEAT 150mm 9T, SFFEw, BREMIN.
Attention:
a. The increase in thickness at the weld shall not exceed 0.10mm
b. Thickness deviation on any 2000mm long steel strip or a steel sheet
c. The thickness deviation of any 2000mm long steel strip or one steel sheet is only applicable to the steel strip whose width is greater than

150mm. For narrow strips, a separate agreement must be signed.

TE/NE -Width Tolerances

NIREEE ITRERE

Nominal Width Allowable Width deviation

(mm) (mm)

< 150 +0.20

> 150~300 +0.30

> 300~600 +0.50

> 600~1000 +1.00

> 1000~1250 +1.50

E A, TRRAREE.

Attention: By agreement, it can be negative deviation

ERERRDERLE | 08
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO

R RERR/EE(E --Standard Value of Electromagnetic Property B35 --High Efficient Series

NREE IO BAEIR Pisso B/ Bso

1BAZ%| --General series

Nominal Thickness Nominal Density Max. loss Min. Magnetic induction
(kg/dm?) M

INFRE BRASKIR Pisso B/ N
ll\_l\zﬂ:nli;nli IBCHE Max.loss(W/kg) Min.Magnetic induction(T) 355WH250 035 765 2.50 1.68
. Theoreticaldensity ——————————————
Thickness
50SWH470 0.50 7.70 470 1.72
30SW230 03 7.65 2.30 2.90 149 1.60 1.70 50SWG470 0.50 7.75 470 1.72
355W230 7.60 230 2.90 1.49 1.60 1.70
50SWH600 0.50 7.75 6.00 1.72
355W250 7.60 2.50 3.14 1.49 1.60 1.70
355W270 7.65 2.70 3.36 1.49 1.60 1.70 50SWH800 0.50 7.80 8.00 174
355W300 7.65 3.00 3.74 1.49 1.60 1.70
50SWH1300 0.50 7.85 13.0 1.75
355W330 0.35 7.65 330 412 1.50 1.61 1.71
355W360 7.65 3.60 455 151 162 172 655WG470 050 7.75 47 1.67
355W400 7.65 4.00 5.10 1.53 1.64 1.74
355W440 7.70 4.40 5.60 1.53 1.64 1.74
355W550 7.75 5.50 6.50 1.54 1.65 174
50SW230 7.60 2.30 3.00 1.49 1.60 1.70
50SW250 7.60 250 321 149 160 170 EN IR XZEFI --Stress Reliefannealing Series
50SW270 7.60 270 347 1.49 1.60 1.70 RIREE HOEE BRAERIR P1s/so E/)\HER B,
Nominal Thickness Nominal Density Max. loss Min. Magnetic induction
50SW290 7.60 2.90 3.71 1.49 1.60 1.70 (mm) (kg/dm?) (W/kg) m
50SW310 7.65 3.10 3.95 1.49 1.60 1.70 355WR300 035 780 300 173
50SW330 7.65 3.30 4.20 1.49 1.60 1.70
0.50
50SW350 7.65 3.50 445 1.50 1.60 1.70 SOSWR350 780 350 1.74
50SW400 0.50 7.70 4.00 5.10 1.53 1.63 1.73 50SWR450 0.50 7.85 450 1.72
50SW470 7.75 470 590 1.54 1.64 1.74
50SW530 7.75 530 6.66 1.56 1.65 1.75
50SW600 7.75 6.00 7.55 1.57 1.66 1.76
50SW700 7.80 7.00 8.80 1.60 1.69 177
50SW800 7.80 8.00 10.10 1.60 1.70 178 tesEH RS --Extremely thin Series
50SW1000 7.85 10.00 12.60 1.62 1.72 1.81 NEREE P e ——— /B By
50SW1300 785 13.00 16.40 162 174 181 Nominal Thickness Nominal Density Max. loss Max. loss Min.Magnetic Induction
(mm) (kg/dm?®) (W/kg) (W/kg) Q)
655W400 7.65 4.00 5.20 1.52 1.65 172
USW35080 0.10 76 35 80 1.58
655W600 7.75 6.00 7.71 1.56 1.66 176
655W700 7.75 7.00 8.89 1.57 167 176 USW35085 0.12 76 35 85 1.59
0.65
655W800 7.80 8.00 10.26 1.60 1.70 1.78
USW40105 0.15 76 40 105 161
655W1000 7.80 10.00 12.77 1.61 1.71 1.80
655W1300 7.85 13.00 16.60 161 171 1.80 USW40110 0.17 76 40 110 161
09 | tEENBRDERLE ItRENBRDBERLSE | 10
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO

HrRESZEREYS! --New Energy Vehicle Series BRRUEB MRS - Typical Magnetic Properties

1BAZ%! --General Series

ﬁﬁgfg Nominal igiﬁgfg BRAEIR P1.o/40 /MR Bso

Thickness Nominal Density Max. core loss Min. Magnetic induction
i) (kg/dm?’) (W/kg) m

ERIR iRk

NERERE W Coreloss(W/kg) Magnetic Induction (T)
20SW1200 0.20 7.65 12.0 1.61 Nominal Thickness (mm) Theoretical density —
kg/dm?
20SW1200H 0.20 7.60 12.0 1.61 e Pz B
20SW1500 0.20 7.60 150 1.62 30SW230 030 765 220 166
25SW1250 0.25 7.60 125 1.63
35SW230 7.60 2.15 1.65
25SW1250H 0.25 7.60 12.5 1.62
255W1300 025 7.60 13.0 1.63 355W250 7.65 225 1.67
25SWYS480N 0.25 7.60 20.0 1.63 355W270 765 230 167
27SW1400H 0.27 7.60 14.0 1.65
35SW300 0.35 7.65 2.55 1.68
27SW1400 0.27 7.60 140 1.64
27SWH1400 0.27 7.65 14.0 1.64 355W360 7.65 2.80 1.68
27SWG1400 0.27 7.65 14.0 1.67 355W440 770 290 169
30SW1500 0.30 7.60 15.0 1.64
35SW550 7.75 3.60 1.70
30SW1500H 0.30 7.60 15.0 1.65
30SWH1500 0.30 7.65 15.0 1.65 50SW250 7.60 2.35 1.65
30SWG1500 0.30 7.65 15.0 1.67 50SW270 765 245 168
35SW1700 0.35 7.60 17.0 1.64
50SW290 7.65 2.55 1.68
35SWH1700 0.35 7.65 17.0 1.65
35SWG1700 0.35 7.65 17.0 1.68 50SW310 7.65 2.80 1.69
35SW1700H 0.35 7.60 17.0 1.63 50SW350 765 290 169
35SW1900 0.35 7.65 19.0 1.66
50SW400 7.65 3.00 1.69
35SWH1900 0.35 7.65 19.0 1.67 050
35SWYS500 0.35 7.65 27 1.65 50SwW470 7.70 3.60 1.69
35SWYS900 . . .
035 765 65 151 50SW600 7.75 3.70 1.70
ESW1230 0.22 7.60 12.0 1.61
50SW700 7.80 4.40 1.72
ESW1333 0.25 7.60 12.5 1.62
50SW800 7.80 4.60 1.73
7E: a. 1&HKYE GB/T3655-2008,
b. iR AR = 50SW1000 7.85 5.30 1.75
. X FHERETE X B TR A TR FIF-RAIRMEE NS UERTRAAETE 750°CT, & 2 \IERBIIEX BRI,
d.Pysjs0 RANERARLRBRISRESD 1.5T, S0 S0HZ B, A kg IAEAIBREIRAE, Projmw0 RVMERARIRIEGRE /S 1.0T, ST/ 400Hz Y, By 50SW1300 7.85 5.60 175
kg AR EHRAE.
e.Eso TSR T HAAIEE /I 5000A/m BYRIBARASGERE . 65SWA400 765 380 170
Attention:
a.Measurement is made in accordance with GB/T3655-2000.
b.The number of the transverse and vertical samples are the same. 65SW600 7.75 4.55 170
c.The magnetic properties of stress relief annealing products are only tested at 750 °C within 2 hours annealing . 0.65
d.Pys50 is the core loss with 1.5T and 50Hz. P, g4 is the core loss with 1.0T and 400Hz. 655W800 7.80 5.60 172
e.Bs, is the magnetic induction with 5000A/m.
65SW1000 7.85 6.00 1.74
11| ARERBAFRARE] ERERRHERRE | 12
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=RE5 --High Efficient Series

/LWREE i;iﬁa"%}ﬁ . Corelifiiwkg) Magnetic Iﬁriﬁfction (©)
Nominal Thickness Nominal Density
(mm) (kg/dm?) Prsso Be
35SWH250 0.35 7.65 240 1.69
50SWH470 0.50 7.70 3.05 1.72
50SWG470 0.50 7.75 3.25 173
50SWH600 0.50 7.75 3.60 1.74
50SWH800 0.50 7.80 4.50 176
50SWH1300 0.50 7.85 5.6 178
65SWG470 0.65 7.75 4.0 1.74

ENFIBKEF! --Stress Relief Annealing Series

/LWREE i;iﬁa"%}ﬁ . Corelifiiwkg) Magnetic?jfictio ©)
Nominal Thickness Nominal Density
(kg/dm?) Proso By
35SWR300 0.35 7.80 2.80 1.75
50SWR350 0.50 7.80 3.20 1.76
50SWR450 0.50 7.85 4.20 1.74

W& &5 --Extremely thin Series

AREE EeEE BRIR 1.0-1k BRIR 1.0-2k AR
Nominal Thickness Nominal Density Core-loss Core-loss Magnetic Induction
(mm) (kg/dm?’) (W) (W)
USW35080 0.10 7.60 31 77 1.59
USW35085 0.12 7.60 31 80 1.60
USW40105 0.15 7.60 36 98 1.62
USW40110 0.17 7.60 37 102 1.62

13 | EFRERBROBRAE
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PRODUCTS FOR NGO

HRERSERZY New energy vehicle series

A PRIR TRk
NS oS Coreloss(W/kg) Magnetic Induction (T)
Nomi .
il e Theoretical density (kg/dm?) |
P1A0/400 BSO
20SW1200 0.20 7.60 11.0 1.63
20SW1200H 0.20 7.60 11.0 1.63
20SW1500 0.20 7.65 12.2 1.65
255W1250 0.25 7.60 122 1.65
25SW1250H 0.25 7.60 11.6 1.67
255W1300 0.25 7.60 124 1.64
25SWYS480N 0.25 7.60 18.0 1.65
27SW1400H 0.27 7.60 121 1.67
27SW1400 0.27 7.60 128 1.65
27SWH1400 0.27 7.65 13.3 1.66
27SWG1400 0.27 7.65 128 1.69
30SW1500 0.30 7.60 13.8 1.66
30SW1500H 0.30 7.60 13.0 1.67
30SWH1500 0.30 7.65 143 1.67
30SWG1500 0.30 7.65 138 1.69
35SW1700 0.35 7.60 16.0 1.66
35SWH1700 0.35 7.65 16.0 1.67
35SWG1700 0.35 7.65 15.8 1.70
35SW1700H 0.35 7.60 15.5 1.65
35SW1900 0.35 7.65 16.8 1.68
35SWH1900 0.35 7.65 17.5 1.69
35SWYS500 0.35 7.65 24.5 1.67
35SWYS900 0.35 7.65 57.0 1.54
ESW1230 0.22 7.60 11.5 1.64
iE: a iRIMHKIE GB/T3655-2008,
b. M AERE =,
. WFBMRRIINE X B TR TN RSP mAHMRENIR (UERTHAE 750°CT, £ 2 /NEREIBXEAPRTS.
d.P1 550 FRANERRABARERIRE Y 1.5T, SUEEA S0HZ B, B3 kg BRSSO EIRAE. P1ouoo RANVERARARNRSRE S 1.0T, $REJ9 400Hz AT,
BB kg IEREROBR TR,
€.Bsy TSR FREFIRES 5000A/m ATHIRERKRISEE
Attention:
a.Measurement is made in accordance with GB/T3655-2000.
b.The number of the transverse and vertical samples are the same.
c.The magnetic properties of stress relief annealing products are only tested at 750 °C through 2 hours annealing .
d.P; 550 is the core loss with 1.5T and 50Hz.P; o4 is the core loss with 1.0T and 400Hz.
e.Bs is the magnetic induction with 5000A/m.

TRENRDERAE | 14
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO
BRAMMERE --Typical Mechanical Properties #50R= --Insulation Coating
FEERHUERE Product Mechanical Properties SRS Coating Types
AIREE EeEE [EARBERE TRBEE .
. : : . . . TE SEfRER
Nominal Thickness Theoretical density  Yield strength Tensile strength o
(mm) iyl (N/mir?) (N/mir?) HV1 Hardness  Elongation (%)
=l 18455 R - § o H Mgy R BREX it
Coating Composing (um) Coating B : fi et Corrosion stamping lamination we;abilit
type Component thickness range Adhesion EEEI resistance ability factor 4
355W230 7.60 430 530 214 8
355W250 7.65 410 515 200 15
35SW300 7.60 370 500 185 25
035 HFEMINET,
' A} 800°CERLAIE
355SW360 7.65 325 470 165 30 K In non- oxidation
V4 E 2= 04-12 1REF environment the 1RtF 1RtF =3 1RiF
Semi-organic o well coating is normal well well high well
355W440 7.70 280 425 150 30 through 800°C
stress relieving
annealing.
35SW550 7.75 260 422 142 37
50SW250 7.60 430 530 220 15
HFEMINET,
50SW270 7.65 410 515 200 15 ST 800°CERIIE
. X In non- oxidation
R ) Kin ) N )
50SW290 7.65 410 515 200 15 M1 Environmental 04-12 ‘E“TI ig;’::g:’;i’:rtmhsl @tzﬁ h}” fh \1515;
: - we we we ig e
protection coating through 800°C
50SW310 7.65 375 510 185 30 stress r.ellevmg
annealing.
50SW350 7.60 370 510 185 35
50SW400 7.65 320 460 165 35
05 HEEINET,
’ Ay 800°CERLIR
50SW470 7.75 260 420 140 40 MREIRE X In non- oxidation
M5 Thick 20-5.0 1REF environment the 1REF ¥ B 1ReF
environmental o well coating is normal well well high Well
50SW600 7.75 240 400 126 40 protection coating through 800°C
stress relieving
annealing.
50SW700 7.80 220 379 113 37
50SW800 7.80 230 379 113 37
i WAPYRETEAER, BNEE M4 RE,
50SW1000 7.85 240 370 110 46 Attention: if users have no special requirements, M4 is the default coating . B=EHIRREHH Hazardous substances limited commitment
BN TR RFE Rohs, REACH SEEYIRIREEK.
Shougang electrical steel products meet the limited requiremt of Rohs, REACH and other harmful substances.
50SW1300 7.85 240 370 109 48
15 | ERERROHBRAE IERERROBERAE | 16
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ERSIRX --Stress Relief Annealing

MTENETIZBINm, BEAEKRK, EETNRESEY. HELERLSEFENS,
MR TN, ek, SHEE, Eit, BRETEMRN ORI KRS RERINTFEMR
B L,

b, BT ERIIE IR LA THRNERAREE K, B —S MR TIEkIRaIER.

Usually, it is unnecessary to anneal for the electric steel products. However, by stress relief
annealing, the stress, caused by shearing and punching the steel plate which will deteriorate the
magnetic properties such as causing higher core loss and worse magnetic permeability, will be

eliminated, and magnetic properties will be cured or even improved.
Moreover, through stress relief annealing, core loss is lower by grain growth.

SFEREEIN Attention

1BXAFE --Annealing Time

BHIBXRESERE 650°C -820°C, FHRIEELL 6.5°C /s BRASIE. BXBERETF 800°C,5F
HRERTRESERERIBIA,

1BXES --Annealing atmosphere

BRANRENSFUESR, FBAXSSEINREEREN, B, SASEEHBEXSR, &
KEHIER (DP<O°C)LUMRIEAIRKIIFEF, RIFHEBSMRE.

Effective annealing temperature should be controlled within from 650 °C to 820 °C,and
appropriate heating rate is 6.5°C /s. Annealing temperature should keep below 800°C,or coating
may be damaged.

Nitriding and oxidizing atmosphere which lead magnetic deterioration of plate must be
avoided. Therefore, it is reasonable to control annealing atmosphere, requiring low dew point
(DP<0°C) to ensure insulation during annealing.

H¥E Others
AGLERE R ABEERKE.
WTHERR & B R BRI R,
In order to prevent sticking, stamping sheets cannot stack too high.
The residual stamping oil generated by stamping or cutting must be clear.

17 | ERERROERLE
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APPLICATION

Chapter 3 Application
$=E BNENEBTREREE

N ARSI, --Application Field

EIREE TR KEFASHF T, PN RREBYSRARS, SFEHATT X, NSAIRLREFEA,
ZIERTALERY 300 ZREFER, MHOERELRE, BNEIINMEEENIL, BUENARATINE, BE5RE.
#eeR. TANREESRWABERED, £HITENEN. ITEINANEEaRERRS .

Shougang Electric steel in the support of the majority of customers, product research and development and
product quality has made a great breakthrough, the customer group continues to expand, from the initial few
customers trial, so far more than 300 customers use, the market share gradually increased, shougang electric steel

brand has been set up.It has established the application technology laboratory, and has the testing and simulation
capability of home appliances, new energy, uav and transformer, and makes full efforts to build the full life cycle
service capability from materialselection, processing to application.

IERENRDBRAE
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NON-ORIENTED ELECTRICAL STEEL

R4S S --Product Characteristic

BN A~ mEANTIZEK, KRS @
BEFIH BRI T 4ERERS T RS EF B, Fmism
FEIELALTLAT5E:

(kIR AR

PR BB E B EIER TNt DRI SKIRANSRARRYHTAE.
BB TN R SKIREIPER. HRVIRS — 7o E I R(REERE,
B EYRESRH R R RREE, Nk
RIFFEHEME. Fit, BINAKIRAIMEE. HRE
SR BIARIB I ERABEF AR B, EREH
PR RASSIRKTEE T BRI ZAE,

HEBRIINTRE

B ITNHBNINT T LR = mip At 128
MRS, RIERRRIBELUSRNPIIER, &E
PRIERAREBHAIMERE. BEINIEIN miRIER PRI R E
FAFERIR TN EEEERNERN T M.

BHRIBE

RO KRIEH LIREMTHEFIRANERNS, £
EFREYRERTREECKIARSET T ERSGEE
WoKSE, iR BPEFIRATI RS, RIET B
BRENBEE, RS 7EEMT MR,

MRATRERSMRE

RERFPE. TZHRERB TN EEE %
t. A BERMERANEESFEEARE, Mt
— SRR TINA SNSRI FE R E=RAMRE. TR
FRicESTEEERRESSMEY, TES, MEK
FIEEEMERE.

19 | tEENRDBERAE
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Product Characteristic

Since non oriented products launched, because
of excellent magnetic properties and machinability,
Shougang have win the favor of many customers,
product characteristics are mainly embodied in the
following aspects.

Low core loss and high magnetic induction

The energy consumption of the motor includes
electrical steel core loss and winding copper loss.
If the electrical steel sheet iron loss reduce, and
magnetic induction improve, energy consumption
reduce, on, and the design for reducing the magnetic
emissary motor excitation current improve for
reducing the consumption of copper. Therefore, low
core loss and high magnetic induction can improve
the efficiency and reduce the production cost for the
user. Shougang products with good iron levels have

been widely recognized by users.

Excellent machinability

Excellent machinability of electrical steel can
enhance product stamping, increase the service
life of the equipment, ensure the accurate size d
decrease the punching blanking burr, and ultimately
ensure the properties of finished motor. According
to different requirements of the user’ s, Shougang
design to meet the different requirements of

differentiated products.

High dimensional accuracy

Giving full play to the new equipment and
advanced control system to the advantage, the
main product quality and size precision have
reached or exceeded the domestic advanced level of
enterprises. Those has reduced the number of user
slice production process, ensured the motor core
lamination of the height difference, improve d the

production and product efficiency.

Good insulation surface

BNV A TN

APPLICATION

The variety, process and quality of coating will influence electrical steel’ s insulation, punching, welding and
oil resistance, thus further influence electrical steel core loss and product properties. The coating has uniformity,
high temperature resistance, adhesion and insulation performance.

N FEZEf -- Application Case

FERMRE R TNt HHREERNMREEne—, MRIBHIMEREEFIESHEENmARIE. AR ERIRSF
BAVEINTTE R B TR T — B TR AMSEAIKTE.

Magnetic properties of electrical steel material is one of the most important performance index, and excellent
electromagnetic performance makes high-efficiency motor product guarantee. Users said that the performance of
non oriented electrical steel had been in the leading level in the same industry.

REUKras< ELE B~ m COP EER (50WH600)
A high-efficient refrigerator compressor motor product COP value (50SWH600)

BE (V) = (HZ) ISR (W)
Voltage (V) Frequency (HZ) Refrigerating capacity (W)
ST 1 220-240 50 1713 1810
steel mill 1
W2 220-240 50 1715 1813
Steel mill 2
Xﬂmr 3 220-240 50 1725 1.816
Steel mill 3
B34 50SWH600
Shougang 50SWH600 220-240 50 1741 1828

HREEA RN (30W230)

An air conditioner motors motor efficiency (30W230)

& g
Factory Motor efficiency
Xﬁﬁwf 94.00%
Steel mill
B 30W230 )
ShouGang 30W230 95.20%

Hea&p|[e*->

ERENRDERLF | 20
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RS --Customer service

FARFREUERRENRS 2ENE TIN—RIORE, HIIIRAARBEINORS THEBFPIRHEXK, FRKE
BRFHNFm; FINEPARENTAZFRMEN. EENER. ST RERRS.

High quality and convenient service for users are always the purpose of Shougang electrical steel. Through
intimately service, our technical personnel understand the customer's demand, and develop more competitive
products; Our customer representativesare committed to provide customers with efficient, convenient pre-sale,
sale and after sale service.

1. F=ER2RXl Product planning
ATEFHIRERFIER, £/, ROWABFNFRERTR, RERFNEXRRIHHERFFENm.
In order to better meet the needs of users, Shougang steelfully meets user’ s product demands with full

investigation before the pre- sale, according to the requirements of the user design production to meet the needs
of users.

2. &zt Lean manufacturing

HEH—REIREEE, S —RERETENINEN. EEN. BRL. ERASHEE FIRSTENE—
N, RAREECEIRKE, ERZEEREHINRERFESHAR, RIENFKIMN, JERERIE £ESRSY
MIRER. BMANEEWEE. ZYEL "SEMN. EBS—. oXRM. RIES. T AEERHIT R
MY SMEFIRE.

To promote consistent system of quality management, expand of every aspect of standardization,
quantification, program, information advanced experience of consistent system, the precision management level
enhances, and a multi-level organic synergy of continuous improvement system forms; Shougang has have fast
demand response, reliable delivery guarantee, the contract and logistics tracking, efficient transport channel, and
set up a "comprehensive response, unified management, classification, efficient, continuous improvement" as the
main characteristics of the product complaint and objection handling system.

3. MEERSS Personalized service

AREEDEFHEMEUERERN, RIEZFER, AEFESEMIRS M, FIaTHR S RETREETE
B2, IRSREMAEE], RS SMTRIERE, FEEEAR. BRSBTS FETENRENES
RKHERR, SEFERNBNENKR, BEAZFIRINEX, WINEAZFREEWEFCRIEEM AR MER
AR

According to customers’ demands, Shougang makes the personalized marketing modes, such as a
breakup in the business process of information communication barriers, the rapid response capability, the short
processing cycle of each section of the business, and the low cost of management. At the same time, Shougang
establishes more close strategic partnership with the leading customers, uses the advantage of centralized power
and resources to meet the customers’ temporary demands. Shougang also provides materials and professional
customized for customers.

21 | tFERROERLE
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APPLICATION
i®iHAE -- Design and Simulation

FE#{5E | Electromagnetic Simulation

e LEd
i o4
=y 10 IF'!-
E 1
En &

H
E i llé
" LT
na
3

INT4%li& -- Manufacture

i

EEFINT 4 | Manufacture of Stator and Rotor

IERENRDERRF | 22
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HIRERAREAZS | Manufacture Technology Research

A | Stamping E490 | Interlock

BB --Motor Test

MixAEZ8 | Test Bench

o

-,

1-. J J .
\ o B
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TTEIRBRSS

ORDER AND SERVICE

Chanter 4 Order and Service
SEIE 1TERMARSS

ENFCERIEE TN~ iR Product label

=

=5

B N & [H# SHOUGANG GROUP

BRAND
UL AW L Bl
STEEL GRADE s MET WEMGHT
W L oL
EPECHICATIDN m:;ﬁ..l.'.l Ma |
Ao | amnn e
S COATING TVFE HEAT Ha
Ll EFER
CONTRACT M# DATE
[S3°F ]
DESTINATION
EAER
FLMECTARER
ie
OTHER
- & T e
WANLTACTURLA . Brosgerg Eneals G ' Eeciromagren: Massssl Go 4T, MADE IN CHIPIA
ENZCEN A TN~ mEfR+ product warranty
= RTINS N GE
[=§i QUALITY CERTIFICATE OF “S0BGANG® BRASD — Wi
T AT LT TR T T & Th-1
MANMPFELCTURER | SepllANe EERBr. Shesgeay fhicis @ ‘am Bl esagaelis Batarial e LTR 5 nm
TEAn 1
'.;l': TR F%.E
e | o R AsE s % e
e a e 2 e bl 3 x * Y. =3
EE T TN o e m| s :
B .T.h‘ . 5 iy ;1"- #| o | & | nonn i
= i :.. : -\..;LI:I.-J I:.A a0 I. |_|,. 0
l':.:--ll-..l.. — :
EX Cenzitr hr/ce a fem — Lo EfakeE L
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NON-ORIENTED ELECTRICAL STEEL ORDER AND SERVICE
FEERE%E Product Packing FoENEEE TMkE SEVER Grade comparison of different enterprises
FEERMEELY AR --Product grade standard
ey AFREE (mm) = e j R
X8 Type :
Thickness Shougang
355W230 35H230 35JN230 M235-35A 35PN230
35SW250 35H250 35JN250 M250-35A 35PN250 2413 M-15
355W270 35H270 35JN270 M270-35A 35PN270 2412 M-19
0.35 35SW300 35H300 35JN300 M300-35A 35PN300 2411 M-22/M-27
355W360 35H360 35JN360 35PN360
355SW440 35H440 35JN440 35PN455
35SW550 35PN560
50SW230 50H230 50JN230 M230-50A 50PN230
50SW250 50H250 50JN250 M250-50A 50PN250
50SW270 50H270 50JN270 M270-50A 50PN270 2414
1.50% 7. RERIFAR 1.Rolled silicon steel 7.Inner iron plate guard >05W230 >0H290 >0IN230 M230-50A >0PN230 2413 M-15
2. SBAEEAR 8. JMRIFR 2.Inner rusty-resisted paper 8.0utside iron plate guard
N 50SW310 50H310 50JN310 M310-50A 50PN310 2412 M-19
3. JNERSEELE 9. I EBERIFIR 3.0utside anti-rust paper 9.End iron plate guard BRES
4. 8BRle 10. POSNIFES 4 Plastic seal 10.Inner iron corner guard General series 50SW350 50H350 50JN350 M350-50A 50PN350 M-22
5. KA 11. JMREPE 5. Inner paper corner guard 11.0utside iron corner guard
6. {KIMPF 12. 1R AR 6.0utside paper corner guard 12.Radial iron banding strip 0.50 50SW400 M400-65A 50PN400 M-27/M-36
50SwW470 50H470 50JN470 M470-50A 50PN445 2214
50SW600 50H600 50JN600 M600-50A 50PN595 2212
50SW700 50H700 50JN700 M700-50A 50PN760 M-47
50SW800 50H800 50JN800 MB800-50A 50PN890 2011
50SW1000 50H1000 50JN1000 M940-50A 50PN1015
IFEEEE  Notice of unpacking 50SW1300 | 50H1300 | 50JN1300 | M1100-50A | 50PN1270
ZZFHRTrgdtAREE. BEERRAK, EWET 36 /\iEiRE, IEEEEE. 655W400 65PN400
Due to the difference of temperature and humidity in the South and North in winter, it is recommended to 65SW800 65/N800 | MB00-65A | 65PN8SD M7
open the package after 36 hours to prevent condensation and rust. 065 65SW1000 65JN1000 | M1000-65A | 65PN1015
35SWH250
0.35 355WH300
=HEF 50SWH470 50JNE470
High efficient series 50SWH6E00
50SWH800
0.50
50SWH1300
ERIEXEFR 50SWR350 50JNA350
Stress relief 050
annealing series ’ 50SWR1300
25 | femEMBHBRAE) ILEERBHERAE | 26
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TR BRSS

ORDER AND SERVICE

EAHAEESE --Conversion table

FEEAEESNE --Sales Contract

TE SR [tem BAf7 Unit FFE Sign
& Length * (Meten m P4 R R P AL 24 W 0 05 25
RE Mass T (Kilogram) kg TRR®: TR
i i Iy
E Time v (Second) s +&AHEREEANSIAN~SFT DREEE, TL5. FRYROEMITANETL
BB Eletric current e (Ampere) A LLT &8
B Density Foa /5K (Kilogram Per Steres) kg/m3 —. SEED. BE. 8. BRRE. CREEENNE.
EE Votage R (Volt) Y =, EEEERSE R AR T AT 0T el T R hin.
2211z Electric resistance BRI (Ohm) Q =. SRR : FHHEY. ;
- : MU, =zpskidl: &5 (SREMEA ) BWEERTITAR SR EMERE, UERR BRI 2
o Magnetic flux A (Weber Wo RO, DOINBSTENERE BATHZZ, TANNNENRY, FEHERERAEL 3
AGEN Magnetic flux density L2 v (Tesla) T W& SEANE—TE L.
il S = © *. SR AANEF SRR TALE. THNESEENESNTRREF N SR A E R
i Coreloss B/ A (Watt per Kilogram) Wikg AR R E R, TR AT .
ﬁﬁ% Frequency Mﬁ (Hertz) Hz 't. Eﬁiﬂ'&#‘ Eﬁ'ﬂﬁﬁ H‘ﬂﬁ!ﬁit i’iﬁlﬂ! ?Eﬂﬁﬂ'ﬁ*-ﬁ . limgﬁ .'H
Ewtiienh.
=R Power B4 (Watt) w
o = M. wEEFEENAEET @
o Inductance = (Henry) H . FREFEERIES, #< AR NLWMT .
+. AhNRHFEEN FEEIEN, FREELMERARIRRRERE.
+—. FEEFNTHEE SN T EME BE .
BT WE (=% ZR T A (AR A «
Unit Multiply by to obtain +=., EEAE:
skl = Oersted (Oe) 7.985x10 L= /K Ampere per meter(A/m) ﬂ:!ﬂi :
SHR Oersted (Oe) 2021 e TS Ampere per inch(A/in) ﬁj! é‘,‘ g:;} :
S 224 /K Ampere per meter(A/m) 1.257x10? B Oersted (Oe) ?!ﬁgwﬁ H
Magnetizing 2 /K Ampere per meter(A/m) 2.540x1072 E /T Ampere per inch(A/in) RN
: H LY
force Tt/ 35T Ampere per inch(A/in) 4947x10" B Oersted (Oe) iﬂ : :Egggﬁﬁmﬂﬁ ﬂwnﬂﬂ LER05S
i/ B Ampere per inch(A/in) 3.937x10 22 /K Ampere per meter(A/m) B 064404 &is .: I&Jl 5._7 “gaTaz eE
e : g ML HPIRT: PERSRITR AL Sk
= AES S Ampere per centimeter(A/cm) 10 =tz /K Ampere per meter(A/m) B 911302830 = BKS . 13050162503709885888
YSErRL Tesla(T) 10t = Gauss(Gs) R EREENEAMAS S . 2012012101001
YSErRL Tesla(T) 1 =HH/FEH¥ Weber per square meter(Wb/m?) HA S5 (RTRE) -
=i Gauss(Gs) 10* HH/FHHK Weber per square meter(Wb/m?)
B =) Gauss(Gs) 6.452 HhEE / FAES Lines per square inch(Line/in2) Xh:
Magnetic | 3518/ 5% Weber per square meter(Wb/m2) 10 =t Gauss(Gs) ik |
Induction HAH/FEHHK Weber per square meter(Wb/m2) 1 Le-iiavd Tesla(T) [ i4 i %
H1/FFHK Weber per square meter(Wb/m2) 6.452x10* | FLBE / FHZT Lines per square inch(Line/in?) e
BhES | e Lines per square inch(Line/in2) 1.550%10" =i Gauss(Gs) R FiEiT: K=
BIEE / EHET Lines per square inch(Line/in2) 1.550x10° HH/FHHK Weber per square meter(Wb/m?) i eI (BETEE
ehg i/ Fre Watt per kilogram(W/kg) 4.536x10" ISE=YR Watt per pound(W/Ib) it
Core loss A/ B Watt per pound(W/Ib) 2.204 i/ T Watt per kilogram(W/kg)
ES Met 3.937x10 Ea) Inch(i
eterm) nehin) & TR SESTRE AU EUE
KE 5y Inch(in) 2.540%1072 * Meter(m)
Length FS Meter(m) 3.281 ER Feet(ft)
=R Inch(in) 3.048x10" ¥ Meter(m)
=8 Fre Kilogram(kg) 2.204 e Pound(lb)
Weight iE Pound(lb) 4.536x10" Fr Kilogram(kg)
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EINEZEEHETA Shougang Intelligent Marketing Platform

BN ERESERKE Shougang global sales network chart

AL EACT ST
i

29

ETRERRDBRAE

Beijing Shougang Co., Ltd.

ERER AT

BN TN SIRIT = AR IR

Shougang electrical steel customer service manager

HAbieg ZAREE: Eal% 15931560414
otk EHHHERESTE 10 S 1 543702 7
North China Area Service Manager: Huo Siyang 15931560414

Address: 3702 Building 1, NO. 10 Hongkong Mid Road, Shinan District, Qingdao city

gl ZIREE: RitE 15932565619
#olk: TMNEFRAFEUFRXRE_ERRS B27 BS
South China Area Service Manager: Yu hongji 188680556929

Address: B27, No.5 Dongming 2nd Road, Guangzhou high-tech Industrial Development Zone

SRS ZIREE: Fig 15075648650
ek ZANATTAN T EIXAMAIEPE 119 S754% 37851 1911 = East China Area Service Manager: Yu Hao
15075648650

Address: 1911 South Building SuYue Plaza, No.119 Suzhou Avenue West, Suzhou Industrial Park, Suzhou city

HOXE, Z=REE: 2585 15176546688
ok SAAEEREFFAXIkZE 025 5
Export Area Service Manager: Li Hailiang 1576546688

Address: No.25 Zhaoan street, Qian'an Economic Development Zone, Hebei Province

CONTACT
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