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NON-ORIENTED ELECTRICAL STEEL

Chapter 1 Gompany Profile
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BNEREME (TR) ROERAE
Shougang Zhixin Electromagnetic Materials (Qian'an) Co.,LTD.
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Shougang Zhixin Electromagnetic Materials (Qian'an) 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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BB T WA RHIE --Developing History of Shougang Electrical Steel
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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.

New energy electrical steel achieves mass supply to the top ten global automotive brands
Breakthrough the production bottleneck of self-adhesive coatings and extremely thick coatings, with a
production capacity of 2 million tons

Stable supply of ultra-thin strip products in bulk
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NON-ORIENTED ELECTRICAL STEEL COMPANY PROFILE

KM AL - Testing System JREKZ -- Quality System
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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, X-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 material selection, 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.

-1S09001 FRE EIRAFH
-IATF16949 'S EHRN 2 EREHR
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-1S010012 MEEEE R
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-SGS EFRIFRIAIE

- ITIBUARINE. HEERSERIE T CNAS JAIE

-1S09001 Quality Management System

-1ATF16949 Automotive Supplier Quality Management System
-1S014001 Environmental Management System
-1S0450010ccupational Health and Safety Management System
-1SO10012 Measurement Management System
-1SO50001 Energy Management System

-SGS International Environmental Certification
- CNAS Authentication

- Electrical steel physical and chemical testing laboratory and new energy vehicle laboratory have passed

CNAS certification

4 CERTIFICADO & CERTIFICAT

R GE2O BREHRAT
REKZI0255

218 & CEPTUOMKAT  CERTIFICADO & CERTIFICAT

IZEEE e CEPTHOMKAT

ZERTIFIKAT & CERTIFICATE
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NON-ORIENTED ELECTRICAL STEEL

Chapter 2 Products for Nﬂﬂ
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Since the first coil of non-oriented electrical steel was produced in July 2010, Shougang has developed a
comprehensive product system over the years through continuous product development and market expansion.
This system now includes five major series: general-purpose products, high-efficiency products, stress-
relief annealed products, products for new energy vehicles, and ultra-thin strip products. Product quality has
steadily improved and the products are widely used in the home appliance and motor industries, earning high
recognition from customers. A full production capability covering the entire range of non-oriented electrical steel

products has been established.

&S &R R7% --Designation Method
ENETMESH S E2AEMK, RAFERUEN 9 fil. WFAMEMERAFIEENBINESHZANSITHE,

oo s w4 gogd

—|7 @ ANNAL, F£RE Wikg FERLL, ZATKE

BE H IR P1.5/50( 8F P1.0/400) [ 100 5

OFNEMEE Gy R H S
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@EMIUEIFE R E THE, Zon E

O KHN=AL, FRLA mm NEELL, PHRAFRIE
FEH 100 1%

Shougang electrical steel grade designation consists of 5 parts, with a maximum of nine characters. For the
individual needs of users of electrical steel grades naming rules shall be specified separately.

Notes:

(1 100 times of nominal thickness (mm)

@ Shougang

(3 NGO electrical steel

@ High magnetic induction electrical steel

(® 100 times of core loss guaranteed value P1.5/50 (W/kg)
05 | EMEHMEBHMK (TR) BRHERAT
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PRODUCTS FOR NGO

&% --Product Series

=@ EEMAE Product main specifications

AR5

Product series

BRAZRYI
General series

FEMUE
The main specifications

0.27mm. 0.30mm. 0.35mm. 0.50mm. 0.65mm

SE el
High efficient series

0.35mm. 0.50mm. 0.65mm

ERSBRKET
Stress relief annealing series

0.35mm. 0.50mm

MEERSERRT
New energy vehicle series

0.15mm. 0.20mm. 0.25mm. 0.27mm. 0.30mm. 0.35mm

REFERT
Ultra-thin series

0.10mm. 0.12mm. 0.15mm. 0.17mm. 0.20mm

= ariEA T Product main features

@R

Product series

BARY

General series

ERTTIL
Applicable industry

EMER BB

Motor Company general requirements

BHRT
High efficient series

BHEN. BUEREN. TIENE
High efficient motor, high efficient compressor motor, frequency conversion motor etc.

ERSHRKET
Stress relief annealing series

EamERARMI~R,. El TER. SHBNE
High speed stamping products, El transformer, air conditioner motor etc.

MEERSERART
New energy vehicle series

AERENEBY. TERE. BinSE
Automobile motor, transformer, reactor etc

REHERT
Ultra-thin series

SRR EN. BEH. BEE
Hydrogen fuel cell air compressor, electric spindle, ultra high speed motor, etc

=S4 --Product Specification

ATV

Nominal Thickness
(mm)

0.10-0.65

NIRFIE R M2 55
Nominal Width Inner Diameter Outer Diameter Coil Weight
(mm) (mm) (mm) (t)
1000~1250mm 508 800-1600 39

15-21
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO
R~T2A% -- Dimensional Tolerances FaR M BEAT HE(E --Standard Value of Electromagnetic Property
S S 4 =] ;ﬁ =] N .
| LS o aEed il @A &5 --General series
NHRERE Nominal Thickness Tolerance Longitudinal Thickness Deviation Transverse Thickness Deviation
Nominal Thickness ) (G () - 0 - 0
(mm) AR P s /)i
AAF e RIREE B RE Max loss Min.Magnetic induction
Be not more than Graje Nominal-Thickness Nominal-Density (W/kg) ()
(mm) (kg/dm®)
J J
<035 +0.028 +0.018 +0.020 = -
27SW230 0.27 7.60 2.30 2.90 1.49 1.62 1.70
~ +
> 0.35~0.50 +0.035 +0.025 +0.020 305W230 0.30 7.65 2.30 2.90 1.49 1.62 1.70
> 0.50 +0.040 +0.035 +0.030 355W210 0.35 7.60 2.10 2.65 1.49 1.62 1.70
A a REEREEISINER BT 0.10mm, 355W230 0.35 7.60 2.28 2.90 1.49 1.64 1.70
b. E\E 2000mm tﬁﬂﬂmﬁﬁ—%ﬁ%ﬂﬁmﬂég{ﬁ% . 355W250 0.35 7.60 2.45 3.14 1.49 1.64 1.70
c VEATFREKXTF 150mm HIE, WFEE, BHEML
Attention: 355W270 0.35 7.65 2.65 3.36 1.49 1.64 1.70
a. Theincrease in thickness at the weld shall not exceed 0.10mm
b. Thickness deviation on any 2000mm long steel strip or a steel sheet 355W300 035 7.65 2.95 3.74 1.49 164 170
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 355W330 035 7.65 3.30 412 150 1.64 171
150mm. For narrow strips, a separate agreement must be signed.
35SW360 0.35 7.65 3.40 4.55 1.51 1.65 1.72
BEZAZE -Width Tolerances 355W400 0.35 7.65 3.90 5.10 153 1.65 1.74
355W440 0.35 7.70 4.00 5.60 1.53 1.67 1.74
NIREE RITFEERE
Nominal Width Allowable Width Tolerance 35SW550 0.35 1 5.10 6.50 1.54 L67 L4
(mm) (mm) 50SW230 0.50 7.60 2.30 3.00 1.49 1.64 1.70
50SW250 0.50 7.60 2.48 3.21 1.49 1.64 1.70
< 150 +0.20
50SW270 0.50 7.60 2.65 3.47 1.49 1.64 1.70
> 150~300 +0.30 50SW290 0.50 7.60 2.85 3.71 1.49 1.64 1.70
50SW310 0.50 7.65 3.00 3.95 1.49 1.64 1.70
> 300~600 +0.50 50SW330 0.50 7.65 3.20 4.20 1.49 1.64 1.70
50SW350 0.50 7.65 3.40 4.45 1.50 1.64 1.70
> 600~1000 +1.00 50SW400 0.50 7.65 3.90 5.10 1.53 1.65 1.73
50SW470 0.50 7.75 4.20 5.90 1.54 1.66 1.74
> 1000~1250 +1.50
50SW530 0.50 7.75 4.80 6.66 1.56 1.66 1.75
A EiY ATRARRE. 50SW600 0.50 7.75 5.00 7.55 1.57 1.68 1.76
Attention: By agreement, it can be negative deviation
50SW700 0.50 7.80 6.00 8.80 1.60 1.70 1.77
50SW800 0.50 7.80 6.00 10.10 1.60 1.70 1.78
50SW1000 0.50 7.85 6.50 12.60 1.62 1.74 1.81
50SW1300 0.50 7.85 9.50 16.40 1.62 1.74 1.81
65SW350 0.65 7.65 3.45 4.57 1.49 1.64 1.70
65SW400 0.65 7.65 3.95 5.20 1.52 1.66 1.72
65SW530 0.65 7.70 5.20 6.80 1.54 1.66 1.74
65SW600 0.65 7.75 5.90 7.71 1.56 1.68 1.76
CO m p l'l an t 65SW700 0.65 7.75 6.90 8.89 1.57 1.68 1.76
65SW800 0.65 7.80 7.90 10.26 1.60 1.71 1.78
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PRODUCTS FOR NGO

FCEX A BB T an T

NON-ORIENTED ELECTRICAL STEEL

B AT --High Efficient Series HEERSZER ARSI --New Energy Vehicle Series

NIFEE Bit®E
Nominal Thickness Nominal Density

BXAFKIR Pyss0
Max. loss

. %/J\Eiitfzﬁ‘gsooo _ : NHERE
Min. Magnetic induction Xl

IR E
Nominal Density

RATKIR P1.0/400 /AR
Max. loss Min.Magnetic

[BRRGREE

Nominal Thickness Yield strength

0] NEEES

(mm) (kg/dm’) (W/kg) (mm) (kg/dm?) [W/kg] induction [MPa]
35SWH210 0.35 7.65 2.10 1.65
20SW1100 0.20 7.60 <11.0 > 161 > 430
355WH250 0.35 7.65 2.45 1.67
20SW1200 0.20 7.60 <120 > 161 > 420
35SWH360 0.35 7.75 3.60 1.70
50SWH470 0.50 770 420 170 255W1250 0.25 7.60 <125 >1.62 > 420
50SWG470 0.50 7.75 4.20 1.72 (Eskin 255W1300 0.25 7.60 <13.0 >1.62 > 420
0.50 Low Iron Loss
505WH600 : .75 5.00 1.72 (Sw) 27SW1400 0.27 7.60 <140 > 162 > 420
50SWH800 0.50 7.80 7.00 1.74
30SW1500 0.30 7.60 <15.0 > 1.64 > 420
50SWH1300 0.50 7.85 12.90 1.76
355W1700 0.35 7.60 <17.0 > 1.64 > 420
50SWG1300 0.50 7.85 12.90 1.77
< > >
E5SWG4TO 0.65 775 470 16T 355W1900 0.35 7.65 <19.0 > 1.65 > 390
27SWH1400 0.27 7.65 <14.0 > 1.64 > 390
ENIRAFRY --St Relief ling Seri B
WJTIENRYY --Stress rRelietannealing Series High Induction 30SWH1500 0.30 7.65 <15.0 >1.65 >390
(SWH)
RIFEE BRRE ERAREIR Pysjs0 =/ MR Jso00 < - -
Nominal Thickness Nominal Density Max. loss Min. Magnetic induction 355WH1300 0.35 1.65 <130 = 1.67 > 340
(mm) (kg/dm®) (W/kg) )
035 20SW1200H 0.20 7.60 <120 > 161 > 470
35SWR300 . 7.80 2.95 1.73 =R & ESIR
High Strength & Low
50SWR350 0.50 780 3.40 174 ron Loss 255W1250H 0.25 7.60 <125 > 1.65 > 430
(SW-H)
50SWR450 0.50 7.85 4.40 1.72 27SW1400H 0.27 7.60 <13.0 > 1.65 > 430
25SWYS480N 0.25 7.60 <125 > 1.59* > 480
RE AT --Ultra-thin series
25SWYS700 0.25 7.60 <40.0 >1.53 > 700
NREE B BRI : %’J\ﬁﬁg Js000 . ) SRE - - -
Nominal Thickness  Nominal Density Max.loss(W/kg) Min.Magnetic Induction ng?smzqgth 25SWYS900 0.25 7.60 < 60.0 = 1.50 =900
(mm) (kg/dm3 ) Pl 0/400 Pl 0/1k Pl 0/2k
: J : 355WYS500 0.35 7.60 <280 > 1.64 > 500
USWH35080H 0.10 7.60 9.5 35 80 1.64
355WYS900 0.35 7.60 <70.0 > 1.50 > 900
10SWH950 0.10 7.65 9.5 35 85 1.67
10SWG1300 0.10 7.75 13 45 110 1.71 ESW1020 0.10 7.60 <10.0 > 1.64 > 470
USWG55140 0.10 7.85 16 55 140 1.74
ESW1021 0.15 7.60 <10.0 > 1.64 > 470
USWH40100H 0.15 7.60 10 40 100 1.64
e o < > >
155W1200 0.15 765 1 0 110 16 AL RS ESW9020 0.15 7.60 <9.0 > 1.64 > 470
Especially For EV
15SWH1000 0.15 7.65 10 40 105 1.67 (ESW) ESW1025R 0.19 7.60 < 10.0* > 1.55* > 700
20SWG1200 0.20 7.65 12 50 135 1.68
ESW1125 0.20 7.60 <11.0 > 161 > 470
20SWG1500 0.20 7.75 15 60 170 1.74
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO

HRI B EE --Typical Magnetic Properties B A% --High Efficient Series

iR Tk
BRI A% --General Series RIEE BiemE Core loss Magnetic Induction

Nominal Thickness Nominal Density (W/kg) (T)

IR B (mm) (kg/dm?)

P15/50 Js000

NIFEE Bt E Core loss Magnetic induction
Nominal Thickness Nominal De3n3|ty (W/kg) D) 355WH210 0.35 765 197 1.70
(mm) (kg/dm®)
Pisiso Jso0o 355WH250 0.35 7.65 230 169
27SW230 0.27 760 215 164 35SWH360 0.35 7.75 2.50 1.75
30SW230 0.30 7.65 2.20 1.66
50SWH470 0.50 7.70 3.05 1.72
355W210 0.35 7.60 2.00 1.65
50SWG470 0.50 7.75 3.10 1.74
355W230 0.35 7.60 2.15 1.65
50SWH600 0.50 7.75 3.40 1.74
355W250 0.35 7.60 2.25 1.67
50SWH800 0.50 7.80 4.40 1.76
35SW270 0.35 7.65 2.30 1.67
50SWH1300 0.50 7.85 5.60 1.78
35SW300 0.35 7.65 2.55 1.68
50SWG1300 0.50 7.85 5.60 1.80
35SW330 0.35 7.65 2.60 1.68
0.65 . . 1.74
355W360 0.35 7.65 2.80 1.68 65SWGA470 s 3:90
355W400 0.35 7.65 2.85 1.69 . A X A
AR SiB K FRF --Stress Relief Annealing Series
355W440 0.35 7.70 2.90 1.69
FRIR HER%
355W550 0-35 s 360 170 NIREE BitEE Core loss Magnetic Induction
50SW230 0.50 7.60 227 1.65 Nominal Thickness Nominal Density (W/kg) (T
(mm) (kg/dm?®)
50SW250 0.50 7.60 2.35 1.65 P1s/s0 Jso00
50SW270 0.50 7.60 2.45 1.68 35SWR300 0.35 7.80 2.80 1.75
S0SW290 0-50 760 255 168 50SWR350 0.50 7.80 3.20 176
50SW310 0.50 7.65 2.70 1.69
50SWR450 0.50 7.85 4.20 1.74
50SW330 0.50 7.65 2.80 1.69
50SW350 0.50 7.65 2.90 1.69 . .
WEFRT: Ultra-thin series
50SW400 0.50 7.65 3.00 1.69
R0 H&R%
505w470 0.50 7.75 3.50 170 RIREE BItRE Core loss Magnetic Induction
Nominal Thickness ~ Nominal Density (W/kg) (T)
50SW530 0.50 7.75 3.60 171 (mm) (ke/dm®)
50SW600 0.50 7.75 3.80 171 Paoon Puo Puonx Jsawo
50SW700 0.50 780 4.40 172 USWH35080H 0.10 7.60 9.0 28.3 2.7 1.66
50SW800 0.50 7.80 4.60 173 10SWH950 0.10 7.65 9.1 29.2 76.2 1.69
50SW1000 0.50 7.85 530 1.75 10SWG1300 0.10 7.75 11.8 39.1 103.3 1.73
50SW1300 0.50 785 5 60 176 USWG55140 0.10 7.85 15.0 514 1375 1.76
65SW350 0.65 7.65 315 1.70 USWH40100H 0.15 7.60 9.5 333 93.2 1.66
655W400 0.65 765 3.60 171 155W1200 0.15 7.65 10.1 35.7 100.6 1.64
65SW530 0.65 7.70 4.30 1.69 15SWH1000 0.15 7.65 9.8 34.8 97.4 1.69
65SW600 0.65 7.75 4.40 1.69 20SWG1200 0.20 7.65 11.2 43.2 128.5 1.70
65SW700 0.65 7.75 5.30 1.73 20SWG1500 0.20 7.75 14.0 54.7 164.3 1.76
65SW800 0.65 7.80 5.70 1.73 20SWG2000 0.20 7.85 19.5 77.0 231.8 1.80
11 | EMEFBHME (TXR) ROPERAA BEMEWmBHMAE (TXR) RHPERXIA | 12
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NON-ORIENTED ELECTRICAL STEEL PRODUCTS FOR NGO

HBEESER A5 New energy vehicle series BB A4 EE --Typical mechanical properties

[EARRE @R &%5—General Series
Yield strength
MPa

DWEE BILTmE BRI P1ojaoo

Nominal Thickness Nominal Density Core loss . .
Magnetic induction

(mm) (kg/dm?) [W/ke] BARERE R BE

LIREE EILTE

HEMRE (%)

S0SW1100 0.0 o 0 6 o Nominal Thickness Nominal Density M s Vs 2 S e Elongation
W1l ) 7. 10.5 1. 4 3
(mm) (kg/dm”) MPa MPa HV1 (%)
20SW1200 0.20 7.60 112 1.63 450 27SW230 0.27 7.60 450 560 210 15
30SW230 0.30 7.65 420 530 200 17
25SW1250 0.25 7.60 12.3 1.63 450
35SW210 0.35 7.60 470 570 220 16
25SW1300 0.25 7.60 12,5 1.64 450 355W230 0.35 2,60 450 570 210 17
27SW1400 0.27 7.60 13.2 1.64 450 355W250 035 7.60 420 535 200 18
35SW270 0.35 7.65 415 520 200 19
30SW1500 0.30 7.60 14.2 1.65 450
35SW300 0.35 7.65 370 500 185 25
35SW1700 0.35 7.60 16.5 1.66 450 35SW330 0.35 7.65 375 500 185 26
35SW360 0.35 7.65 325 470 165 30
35SW1900 0.35 7.65 17.0 1.67 410
35SW400 0.35 7.65 285 430 153 30
27SWH1400 0.27 7.65 13,5 1.66 410 3551440 035 770 280 25 15 2
30SWH1500 0.30 7.65 14.5 1.67 410 35SW550 0.35 1.75 260 422 142 37
50SW230 0.50 7.60 470 575 234 16
35SWH1900 0.35 7.65 175 1.69 360
50SW250 0.50 7.60 430 530 220 15
20SW1200H 0.20 7.60 115 1.63 490 50SW270 0.50 760 410 515 200 15
25SW1250H 0.25 7.60 119 1.67 460 50SW230 0-50 [ 410 515 200 15
50SW310 0.50 7.65 375 510 185 30
27SW1400H 0.27 7.60 123 1.67 460
50SW330 0.50 7.65 370 510 185 32
25SWYS480N 0.25 7.60 11.0* 1.61* 510 50SW350 0.50 7.65 370 510 185 35
50SW400 0.50 7.65 320 460 165 35
25SWYST700 0.25 7.60 36.0 1.57 750
50SW470 0.50 7.75 265 420 140 36
25SWYS900 0.25 7.60 46.0 1.53 950 S0SW530 0.50 775 270 5 135 38
355WYS500 0.35 7.60 245 1.66 530 50SW600 0.50 7.75 260 420 133 40
50SW700 0.50 7.80 220 379 113 37
35SWYS900 0.35 7.60 60.0 1.53 980
50SW800 0.50 7.80 230 379 113 37
ESW1020 0.10 7.60 9.0 1.66 490 50SW1000 0.50 7.85 240 370 110 46
ESWL01 015 760 95 L66 290 50SW1300 0.50 7.85 245 380 115 48
65SW350 0.65 7.65 385 515 175 29
ESW9020 0.15 7.60 8.7 1.66 490
65SW400 0.65 7.65 330 470 160 27
ESW1025R 0.19 7.60 9.6* 1.57* 750 65SW530 0.65 7.70 255 410 137 28
65SW600 0.65 7.75 260 415 138 30
ESW1125 0.20 7.60 10.3 1.63 500
65SW700 0.65 7.75 265 405 120 32
ESW1333 0.25 1.60 12.0 164 460 655W800 0.65 7.80 280 410 125 35
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NON-ORIENTED ELECTRICAL STEEL

B #5|—High Efficient Series

[ERRSRE TAISRE e
NHRERE BB Yield strength Tensile strength ~ Hardness

kS

Nominal Thickness Nominal Density Elongation (%)

(mm) (kg/dm?)

BN @ B T~ s T4

PRODUCTS FOR NGO

#4588 --Insulation Coating
REFHZE Coating Types

R rEEE i 5 A ERA
Contine “ibresil Coatin i])lzi}li\;s range i1 il Cmgffc:ior&tn St::I n,j E Lam)-i#njtfin et
Composition Type & &% Adhesion Heat resistance ping Weldability

Coating
type (um) resistance ability factor

FIFENIFET,

Alfif 800°CERZ /73R
X In non- oxidation
M4 FHEN 04-12 R%F | environment the ReF ReF =) ReF
Semi-organic o Well | coatingis normal Well Well High Well
through 800°C
stress relieving

annealing.

FIRWIFRET,

ATt 800°CZER /7R
X In non- oxidation
R%F | environment the 1ReF 53 =) ReF
Well coating is normal Well Well High Well
through 800°C
stress relieving
annealing.

WRFRE
M1 Eco-friendly 0.4-1.2
coating

35SWH210 0.35 7.65 410 520 200 10
35SWH250 0.35 7.65 370 490 180 22
35SWH360 0.35 7.75 252 409 135 30
50SWH470 0.50 7.70 285 430 150 32
50SWG470 0.50 7.75 245 395 135 35
50SWH600 0.50 7.75 260 415 138 36
50SWH800 0.50 7.80 245 375 115 39
50SWH1300 0.50 7.85 255 380 115 42
50SWG1300 0.50 7.85 260 390 115 42
65SWG470 0.65 7.75 260 415 140 35

FIRULIFET,
AIfi 800°CERZ /IR
A X In non- oxidation
M5 Thiiﬁf—ﬁidly 2.0-5.0 ReF environment the 1ReF 53 T%' (353
coating Well coating is normal Well Well High Well
through 800°C
stress relieving
annealing.

AR F73B K R 5I—StressReliefannealing Series

[BAR3ERE FAISRE EE
NFRERE B Yield strength Tensilestrength ~ Hardness

ST

Nominal Thickness Nominal Density Elongation (%)

(mm) (kg/dm®)

EE|HIRT, IK
HAM =78 180°C In
ERE . air environment the , , . .
M3/M7 Siﬁ)oﬁﬁg 1.0-5.0 ol coating maintains ) s = E
. Well . A Well Well High Not suitable
coating integrity through
long-term 180°C

thermal exposure.

EEZSIRT, ok

ENSE] HAfid =78 180°C In

iﬂ%ﬁ];,%); . air environment the . . - N
Ultra thick 1Rz RyF RF = RiEA

M6 Eco-friendly 3.0-80 Well 'coatm.g maintains Well Well High Not suitable
integrity through

coatin
& long-term 180°C
thermal exposure.

35SWR300 0.35 7.80 240 390 135 28
50SWR350 0.50 7.80 250 380 115 40
50SWR450 0.50 7.85 245 380 115 45

A MAPKREEREBHRER, BINERE M4 RR.

Attention: if users have no special requirements, M4 is the default coating .

BRERBREREME, BUSEMRAARDBHIARESH.

For initial use of self-bonding coating, consult Shougang technicians to confirm hot-press parameters.
BEEYFRRE #iE Hazardous substances limited commitment

BWNBIW~=MmA & Rohs. REACH EEEMRMREER.

Shougang electrical steel products meet the limited requiremt of Rohs, REACH and other harmful substances.

15 | EWNEFMBHME (ER) ROBRQF
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NON-ORIENTED ELECTRICAL STEEL

ERISIB A --Stress Relief Annealing

NFENIZEINSm, BEFERRA, BRFNREEY). AEIERFESS~ENT,
MBI, MER. SHEE, Alt, BEETHERNIRAKREREEINTHFERD
A,

tesh, BT ERNDRAFA LEB TIWNSASERKK, BH—PREETNSERNIER.

Usually,annealing is not required for fully processed electrical steel. 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 restored or even improved.

Moreover, through stress relief annealing, core loss is lower by grain growth.

JEEEIN Attention

IR ABFiE] --Annealing Time

BROBRNRESEE 650°C -820°C, FHRERELL 6.5°C /s BAGE. BRAREMETF 800°C, &F
R E R R S BUREHIIRIR,

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.

IBASE --Annealing atmosphere

BAREUSFALTER, AAXESBIWNREIERNEL, B, HMSBEFBRASR, B
KIEAIES (DP<0°C) MURIEERASIER, FEEELSMEE.

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.

MESE --Hot-pressing Parameters

M3/M7: IMNFHEESERE 200-240°C, REBSEISEE 5-8min, HEINEIERE 1-3MPa, SEFR4EF
FEKELERFEIRBRESE.

M3/MT: heating temperature range 200-240 °C , holding time range of 5-8min, applied
pressure range 1-3MPa, The hot-pressing parameters should be adjusted according to the

characteristics of the actual production equipment.

HE Others
ABGLERF, AR TR R K.
WACHRR A ESE S 2 5 B R E o
In order to prevent sticking, stamping sheets should not be stacked too high.
The residual stamping oil generated by stamping or cutting must be thoroughly removed.

17 | ENEFTBHEME (ER) ROBRQF
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APPLICATION

Ghapter 3 Application
H=E EMETMA B IR R

[ FA 473 --Application Field

BWNBINET KEFIXET, Fmift A M= mRE RIS RAMNRE, BB AT X, NSN/LREF XA,
FERTALER 300 ZREFER, THSEXESIRS, ENEINREEEWNIL, BUBNARALRREE, B&RE.
WEER. TANKRZEESRNWAAERES, £HITENEM. MIIKABeEHRERRSE.

With strong support from a wide range of customers, Shougang has achieved significant breakthroughs in
both product R&D and quality of its electrical steel. The customer base has expanded from just a few initial trial
users to more than 300 customers, and market share continues to grow steadily. The Shougang electrical steel
brand is now well established.An Application Technology Laboratory has been set up, equipped with simulation
and testing capabilities for home appliances, new energy, unmanned aerial vehicles (UAVs), and transformers.

Shougang is committed to building a full life-cycle service system, covering material selection, processing, and

application support.

BEMEWmREME (TR) ROBRAF
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NON-ORIENTED ELECTRICAL STEEL

= 4% --Product Characteristic

BEWNETHAEFEmFEANTGUE, URNREN~ S
BEMHENINIMERS T RZEFPHNEE, RS
FEFRMEUATANSE:

REX SIS BEIR

BB BEFEE B BB T MO B SRR SR AA R H#E.
BTMA RIRBIRRR. HRAVRE — 75 E AT PR RAERE,
F—HEARBIRITHEE BB ERER, MmE
RRFEH B, FEib, BIWMAKAIFFME. BRR
SREBAHSMHBRRABRESRENEN. BMNIN
P e RBVERBUK TR R T AP BITZ2INA.

HERIINTitae
BITNEENMIERER LURA SRR, 'S
AELS, RIEPHR RTEHUSB/INVATIER, RE
RIERL AR EBNBYERE. BTN~ miRIER AN REE
B®RIgIT T HERERAERNERL Mo

AR T
RS RIEH RELHEHRANELRS, T
BERRNRER TREDSANRBE TERE#E
WAF, DR EFSEOEY, RIET K
BEENEEE, AT EERENERNE,

RRIREESITEE

AENHE TZNHREBFBIWA EEELS
M PR BEERADEEEFEEREN, KM
— IR TNES KK E @Bt W
FRNFEFETERFRYSIME, THES, WEK
MBEIEREM,

10 | ENEFMBEME (E%) ROBRAHF

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

Product Characteristic

Since non oriented products launched, because
of excellent magnetic properties and machinability,
Shougang have won 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.
Reducing the core loss and improving magnetic
induction can effectively lower overall energy
consumption.

Moreover, higher magnetic induction allows
for reduced excitation current, which in turn lowers
copper usage.

Therefore, low core loss and high magnetic
induction not only improve motor efficiency but also
help users reduce manufacturing costs. 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, ensures dimensional accuracy
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, ensures uniform
lamination stacking, improves the production and
product efficiency.

B $NTEX A B T~ qa iz A

APPLICATION

Excellent surface insulation performance

The variety, process, and quality of the coating significantly affect the interlaminar insulation, punchability,
weldability, and oil resistance of electrical steel sheets, which in turn impact the core loss and overall
performance of the electrical steel. The coatings used in Qian'an Steel's products are characterized by excellent

uniformity, high temperature resistance, strong adhesion, and superior insulation performance.

[ 225 -- Application Case

BHtEERETIMMEREENMEETR 2 —, MRAVBHEERTIESHEBIN~mIRIE. ARERAXSER
EMERNEEAELRNERIT A —EL FRAMITHIKFE,

Magnetic properties of electrical steel is one of the most important performance indicators, Excellent
electromagnetic performance is essential for producing high-efficiency motor products. User feedback and
application results indicate that Shougang’ s non-oriented electrical steel has consistently maintained a leading

position within the industry.

KERKFEHL EGEN B~ m COP EER (50WH600)
A high-efficient refrigerator compressor motor product COP value (50WH600)

IRER BE (V) SR (HZ) L8 (W) cop
Factory Voltage (V) Frequency (HZ) Refrigerating capacity (W)
Nﬁ’ﬂm’_ 1 220-240 50 171.3 1.810
steel mill 1
SHARE 2
Steel mill 2 220-240 50 1715 1.813
RIS 3
Steel mill 3 220-240 50 1725 1.816
BHN 50SWH600
Shougang 50SWH600 220-240 50 174.1 1.828

E= RSB~ RBENMEER (30W230)
Motor efficiency of an air conditioner motor product (30W230)

s AN
Factory Motor efficiency
XSARE
Reference steel mill 94.00%
B 30W230 |
ShouGang 30W230 95.20%

EREFRBA GIR) BHERAT | 20
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NON-ORIENTED ELECTRICAL STEEL

FAF BRS3 --Customer service

AAFRMBARRENRS EEWEIN-HNRE, HRMNORARARBIWORS TRAFNFZHR, ARE
BRFNFm;, RINERFARBAOTAEFRMESH. ERNER. EPRERRS,

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. FEEEX Product planning
ATEFNHRAFRNER, E£8q1, ZOPHBAANFRERTER, RIEAFNEXKIGITEHRHAFHEERN M.
To better meet customer needs, Shougang conducts thorough pre-sales research into product application

requirements, and designs customized products based on user specifications.

2. 1EzHiE Lean manufacturing

HHE—RHIREERE, IR—REREEENNEL. 28K, BFi. ERHAHENH FIRS TN —1
B, BAHEAELCEERKE, ERSERENHENFENHER, REWERME, IENREFRIE 2ESRA5Y
TRER. BMMEEEE. Bl “2EMERN. EB%—. DMl TUESR. FESuH” AEBERITENTRER
MF I EHIE,

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. MEWBRS Personalized service

ARBENBEFHEMMEAEERN, REFFAER, AXFESEMRSSM, HINITRSRERNESDE
B2, REREMNEES, FBEVSRIFTHNERE, BEEENS, ANSETIRAEFRUIENEZZNHES
EIEXRR, EPENABHENRR, HEAZFFIGINEX, WIMNEATFRETVESCHNEREMEIURMERS
MRARSS

According to customers’ demands, Shougang develops 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 closer 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 professionally
customized transportation service for customers.

21 | EWEHBHEMH (ER) RHBERQF
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APPLICATION
I&itH{AHE -- Design and Simulation

FBH4{AE | Electromagnetic Simulation

140

B
8
2
S

— 100

E 8525
=0 o6 o
S . S
z T&OE
|E 744 W

NI -- Manufacture

EFFINLHE | Manufacture of Stator and Rotor
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NON-ORIENTED ELECTRICAL STEEL

H&H R | Manufacture Technology Research

M| Stamping B0 | Interlock

EBAME --Motor Test

Mt 522 | Test Bench

23 | EWMEHBHEMH (ER) RHBRQF
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ORDER AND SERVICE

Chapter 4 Order and Service
B (TSRS

=82 Product Packing

r]

oo B 12

=< = K?.(

\10\5 3M
J

/4% ML E

1. NE 7. RENIPIR 1.Rolled silicon steel 7.Inner iron plate guard

2. NiSPREEL 8. SMIFAR 2.Inner rusty-resisted paper 8.0utside iron plate guard
3. 5MNARLEL 9. IR BRI 3.0utside anti-rust paper 9.End iron plate guard

4. BRE 10. AP A 4.Plastic seal 10.Inner iron corner guard

5. KNI H 11. SMRIPA 5. Inner paper corner guard 11.0utside iron corner guard
6. RIMPA 12. AW 6.0utside paper corner guard 12.Radial iron banding strip

FEEEET  Notice of unpacking

LXEHFEILHFRE. BEEERRK, BYWEF36/NNEIRE, BHLEERES,

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 in stock to prevent condensation and rust.

BENERE. . REMNEERET, BtExRzBE 12 MBRER, UMIERESEM.

Under normal packaging, transportation, on loading and reloading, and storage conditions, use within 12
months from the date of manufacture to prevent surface rust.
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NON-ORIENTED ELECTRICAL STEEL ORDER AND SERVICE
TR THE S ELER Grade comparison of different enterprises BNEZEHT S Shougang Intelligent Marketing Platform

P mhE S EEHR --Product grades match up

NITEE =g I FFR T (apEE)
Thickness(mm)  Shougang Posco NI&Sco

355W230 35H230 35JN230 M235-35A | 35PN230

355W250 35H250 35JN250 M250-35A | 35PN250 2413 M-15

355W270 35H270 35JN270 M270-35A | 35PN270 2412 M-19

0.35 355W300 35H300 35JN300 M300-35A | 35PN300 2411 M-22/M-27

355W360 35H360 35JN360 35PN360

355W440 35H440 35JN440 35PN455

355W550 35PN560

50SW230 50H230 50JN230 M230-50A | 50PN230

50SW250 50H250 50JN250 M250-50A | 50PN250

50SW270 50H270 50JN270 M270-50A | 50PN270 2414

50SW290 50H290 50JN290 M290-50A | 50PN290 2413 M-15
— 50SW310 50H310 50JN310 M310-50A | 50PN310 2412 M-19

General series
205350 20350 S0UNSS0 | MSOS0A | SOPNSSO i BHNSERHEMLEE Shougang global sales network chart
0.50 50SW400 M400-65A  50PN400 M-27/M-36

50SW470 50H470 50JN470 M470-50A | 50PN445 2214 ERARKHEMAE

50SW600 50H600 50JN600 M600-50A  50PN595 212

50SW700 50H700 50JN700 M700-50A  50PN760 M-47

50SW800 50H800 50JN800 M800-50A | 50PN890 2011

50SW1000 50H1000 50JN1000 M940-50A 50PN1015

50SW1300 50H1300 50JN1300 M1100-50A | 50PN1270

65SW400 65PN400
65SW800 65JN800 M800-65A 65PN890 M-47
0.65 65SW1000 65JN1000 M1000-65A 65PN1015
65SW1300 65JN1300 M1300-65A 65PN1270
35SWH250
0.35 355WH300
=W A5 50SWH470 50JNE470
High efficient series 50SWHG00
50SWH800
0.50
50SWH1300
ERINHRANFR 50SWR350 50JNA350
Stress relief 0.50
annealing series ’ 50SW450 50PNR450
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CONTACT

BN T NS ithiRIEZ ARSI

Shougang electrical steel customer service manager

— EiLX i FIREZIE: E£F)1P 15931560414

ik SSmmEXESHE 10 S 1 58 3702 F
North China Area Service Manager: Huo Siyang 15931560414
Address: 3702 Building 1, NO. 10 Hongkong Mid Road, Shinan District, Qingdao city

— ERXE FREE: RHAF 15932565619

ik TINESHEAFIFAAXRBIRES B27 BS
South China Area Service Manager: Yu hongji 188680556929
Address: B27, No.5 Dongming 2nd Road, Guangzhou high—tech Industrial Development Zone

— ERRXig FIREZIE: F3& 15075648650

Ak NN T FRIX AN ARET 119 S 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 FiREE: Fi§= 15176546688

ik BT LEF AR XIKRE 025 S
Export Area Service Manager: Li Hailiang 1576546688
Address: No.25 Zhaoan street, Qian'an Economic Development Zone, Hebei Province
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