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Foreword

It is Baosteel's mission and social responsibility to focus on
customer demands, provide safe, environmental, high quality
products and services.

This manual describes cold rolled, hot-dip galvanized, electro-
galvanized, prepainted steel, electrical steel and other
products, which are used for appliances such as OA, video, air-
conditioners, refrigerators, washing machines, battery shell,
enamel and so on.

Products described in this manual meet the following legal
requirements:

EU RoHs Directive "the Restriction of the use of certain
Hazardous Substances in electrical and electronic
equipment"(2002/95/EC)implementation.

EU WEEE Directive on Waste Electrical and Electronic
Equipment (2002/96/EC)

Note: RoHs and WEEE directives were released on January
27, 2003 simultaneously, but RoHS was put in force on July 1,
2006 and WEEE on August 13, 2005.

EU PFOS Directive "the restriction of the sales and use of
PFOS"(2006/122/EC)

Note: This directive was released on December 27, 2006, which
required member states to implement restrictive measures on
June 27, 2008.

REACH Directive "Registration, Evaluation, Authorization and
Restriction of Chemicals" (No.1907/2006(EC))

Note: The EU released the directive by legislation, which went
into effect on June 1, 2007.

Japan's "The law of promoting the effective use of resources"
(Implemented on July 1, 2006.)

China's "Electronic Information Products Pollution Control
Regulations"(Ministry of Information Industry Order No.39)

Note: This regulation was released on February 28, 2006 and
implemented on March 1, 2007.

User satisfaction is the foundation and destination of all our
actions. We will always be committed on providing high quality
products, efficient services and perfect solution. We look forward
to working with you to create a environmental value chain,
creating a better, greener future!
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FE %4 Main Production Lines

NO. 2030
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NO. 1730

2030 line started the manufacture in
September 1988, the main products of this
line include pickling hot-rolled coil & sheet,
cold-rolled coil & sheet, hot-dip galvanized
coil & sheet, Electro-galvanized coil & sheet,
prepainted coil & sheet and strip steel. The
main production unit includes: pickling, rolling,
degreasing, bell-type furnaces, continuous
annealing, hot-dip galvanizing line, color
coating line, rewinding machine, slitting
machine, cross shearing unit and reverse
turning bed cleaning unit. The design capacity
of the final product is 3.94 million tons/year,
with pickling hot-rolled 1.45 million tons/
year, cold-rolled product 1.5 million tons/year,
galvanized products >770 thousand tons/year
including 290 thousand tons hot-dip galvanized
products and 480 thousand tons Electro-
galvanized products, prepainted product 220
thousand tons/year.

1730t EN MG “+—H” M|
X E PR EETE, 2462030, 1420,
1550, 180042 JF I X — R EGAH LI
H, EXBEHYRWREWNSRE. =k
B R A R AR R A . 1730557
F20084E5 A #7, EEAFHAETE: B
VEELPLEE S AL . RS8R KWL, T
SEERLAL, LAl ARV,

AEFERER 1687 I, o R R
B FELAR 707 I /4F, e 2 T NG B ) PV
MTOTT I /4F

BRI B AL 15504 LI
fE15. 4647 113 3227 WiFL J5 v 1 25,

1730 line is the main project in Baosteel’s
“Eleventh Five-Year Plan”. It is another large-
scale cold rolling project following the cold-
rolling projects of 2030, 1420, 1550, 1800,
with the purpose of expending Baosteel
production varieties and specifications with
high surface quality and high accuracy. 1730
line started the manufacture in May, 2008,
whose main production unit includes: CDCM,
continuous annealing unit, hot-dip galvanizing
line, pilot-plant testing unit and finishing unit.
The production capacity is designed to be 1.68
tons/year, with the high surface quality cold-
rolled sheets 700 thousand tons/year and the
high surface quality hot-dip galvanized sheets
700 thousand tons/year. It also includes 155
thousand tons of cold rolled full hard coils
provided for the pilot-plant testing unit and
133 thousand tons for 1550 cold-rolled unit
respectively.
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MAIN PRODUCTION LINES

NO. 1550
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NO. 1800

1550 line started the manufacture in March,
2000, and the main products include:
automotive steel, appliance steel and
low & medium grade cold-rolled electrical
steel, which are all products with high-tech,
superior difficulty and high added value.
The main unit includes: CDCM, continuous
annealing temper mill, hot-dip galvanizing
line, recoiling inspection unit, electrical steel
continuous annealing coating unit, and
electrical steel finishing unit. The design
capacity of the final product is 1.46 million
tons/year, with cold-rolled product output 450
thousand tons/year, galvanized products 600
thousand tons/year including 350 thousand
tons/year of hot-dip galvanized products and
310 thousand tons/year of Electro-galvanized
products, electrical steel product output 900
thousand tons/year.

NO. 1220
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NO. 1420

1800 line started the manufacture in
December, 2004, whose main products
are cold-rolled steel and hot-dip galvanized
steel. The main manufacturing unit
includes: pickling line, continuous annealing
line, hot-dip galvanizing line, and finishing
unit. The production capacity is designed
to be 1.7 million tons/year, with cold-rolled
sheet output 900 thousand tons/year and
hot-dip galvanized sheet 800 thousand tons/
year.

12208850 T19904E 12 H %7, FE ™
R ELIR. SR, PR, EEAEVIAR
¥ BRIEHLAL. SRS IEFLILAL, FM e
ML, &S E ARk, FELA, ESER K
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A, REEHLA,
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R B EAS T /AT, R R3S T/
4, BBEERAR2077 M /4,

NO. 1420

1220 line started the manufacture in
December, 1990, whose main productions
are cold rolled sheet, tin plate, chrome
plate. The main production unit includes:
pickling unit, 5-stand tandem cold
rolling unit, electrolytic cleaning unit, full
hydrogen bell-type annealing, temper mill,
continuous annealing line, the second
cold-rolling mill, electrolytic tin plating
unit, electrolytic chrome plating unit and
finishing unit. The design capacity of the
final product is one million tons/year, with
cold-rolled product output 450 thousand
tons/year, tin platts 350 thousand tons/year,
and chrome plates 200 thousand tons/year.

1420 58T T 19984E3 A 447, T E /™ ik
PERR M ALRE S, AR LA BRYE
LML A HLA, T 2B JCT RN, FsE )
B, REHEHLLL,

P B AR R T6 7 /4R, HorpE
AR ARAATT I /4 3207 WA L TE AR, JE
0.17~0.80mm, % fF700~1230mm,

FEREERTHEE L. RET., B
Sl Az T,

1420 line started the manufacture in March
1988, and the main products of the line
are tin plate and hard rolled coil. The main
production unit includes: pickling rolling
mill joint unit, continuous annealing temper
mill, tin plating unit, and finishing unit. The
design capacity of the final product is 760
thousand tons/year, with 440 thousand tons/
year of tin plate, 320 thousand tons/year of
cold-rolled sheet. Products with thickness
0.17~0.80mm and width 700~1230mm
are mainly used in canning, automobile,
electrical industries and household
appliances.

HFR1420 850 F20094E 10 H 4477, 77 i
FEEmE AR AT, BH, BT KA, 4
MREATlr . B LA B BRUEELILIK
G | SR KWL, SIS
PR EEILAL, R BALAL, Bt MU
853,

NO. 1780

1420 line of Meishan Steel started the
manufacture in October, 2009, whose
products are mainly used in food,
chemical, construction, light industry,
household appliances, structural and
other industries. The main production line
includes: pickling rolling mill joint unit,
continuous annealing unit, continuous hot-
dip galvanizing line, hot-dip galvanized
and aluminized units, and finishing unit. lts
production capacity is designed to be 850
thousand tons.

NEHEEL TP 2820104F 6 H AT 4% 7=,
HS#EA M AT L2, & &518008 5
I, PR NS 60 A8 T2 bA EF= ok, 5
1800255, 173057251,

New stainless steel cold-rolling production
line started the manufacture in June, 2010,
whose process design and equipment of
continuous cold rolling unit is similar to
1800 unit. Except products with more than
60kg, its product outline is similar to 1800
and 1730 units.
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Selection of steel
for appliances

® OA OA ® LA Washing machine
® FU Video ® BV Communication machine cabinets
® == Air conditioner o Bih7TE Battery shell

o EEW Vitreous enamelling

Refrigerator

o
X
i



OAF= & OA product TECHNICAL MANUAL OF STEEL FOR APPLIANCES

( ¥TED#HL Printer )

Az A £ £ B A ERF £57 £0 £37 4, M

LT MR HHRAES B FEEREE ¥R

Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted
steel galvanized galvanized alloy galvanized steel

AR

Foundation

L
Bracket /

SLEIHL, 3T ENHLPN EAEZR 135 R AR IR

The inner frame pieces of copiers & printers are mainly made of electro-galvanized steel.
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( EEIHL Duplicating machine )

LA HYEEE HHRAES EEEF R P S
ZE JER Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted
. steel galvanized galvanized alloy galvanized steel
Bracket Foundation e
AR
Foundation /
=t

Bracket /
STENHL. T ENHIL A EHEZR (35 5% ) re A B Al

The inner frame pieces of copiers & printers are mainly made of electro-galvanized steel.
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W= m Video products

L4 A HH%aE B R ¥R
*ﬁzﬂrﬁ‘%*& *Ezﬂ ( *E ) Cold—rovlled Hotf:lr) galfanr:aled Elecjro— 55% iI—Zn Prepainted
steel galvanized galvanized alloy galvanized steel
Module Module ,
1=
Module / / /
=
Re;:rl cover / ( / /
= LA
Various;t‘yT)es of brackets / / / /
BRI
Various types of brackets BN CEMRFIANE) B A SN RN B 55 SF Al

The inner frame pieces of copiers & printers are mainly made of electro-galvanized steel and 55% Al-Zn alloy galvanized.
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231 Air conditioner

PrL L LLE T
LRI
L LT
TP TG 8

T
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CEET VT TTT L]
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Front panel

JEAR

Bottom plate

Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted
steel galvanized galvanized alloy galvanized steel

>
P
P
P
P
v
P
P

1R

Front panel

AR

Bottom plate

E&ER

Top cover
S 5t Bt
Mounting plate Mounting plate
H5H
Hanger
Ttk

Bottom plate

™ e " FRRBIIER
J: %.w ] b % k %; i ?5 7]952 Vaporizer bracket plate

it
1 k Top cover Vaporizer bracket plate f#he % 20

3 \ Heater bracket

EER

Back cover

Ve

PRI HE B AR SR AR B ol T R BB 5 SRR SR B Bk < B IR B B R S R B 5 S P LR A
BRI SN s SR B T 5 T e i i B R 2R 7

Inner parts basically use hot-dip galvanized products for direct use after drawing; outer parts use galvannealed or hot-dip galvanized
products for spraying after forming; some users directly use prepainted steel to produce outer parts; 55% Al-Zn alloy galvanized products
are used for the production of the parts which need to be high temperature resistant when used.
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K% Refrigerator

|

— L

L

Door panel

4k
Side plate

EgatLER

Baseplate for compressor

N

Btk
Bridge plate

BEER

Back cover

L BYAN3E &%

L-shape reinforcing bar
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A HIESE HHRAE BT kit KR

Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted

alloy galvanized steel

steel galvanized galvanized

7]

Dolor gel /
Mtk

Side plate / /

EZEHERR

Baseplate for compressor

itk

Bridge plate

RER

Back cover

/
LEYHns®E 5%
L-shape reinforcing bar / /

VAR AOR AP B it 2, W TP S BN B A, REIRAR B T uikAE T TR D A

Parts of the refrigerator mainly use hot-dip galvanized products; some users will choose 55% Al-Zn alloy galvanized and cold-rolled
plate. Prepainted steel is mainly used for the refrigerator door and side panels.

A
A
A
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7 AX4Hl Washing machine

(L
Casing

1R
Sealing plate

FAEIEER

Case junction panel

BE#%
Clutch

JEAR

Foundation plate

THA

Case corner

& 7E R
Fixed plate
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T4 R HREE B RIRTE R

Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted
steel galvanized galvanized alloy galvanized steel

WL
éasing /
HHR

Sealing plate /
FEEERIR

Case junction panel

AR

Foundation plate

A

Case corner

& E IR
Fixed plate
Baw

Clutch

v v v
v v

AR RERERRER

VEAHLZ AR AT B o, 00 P i Bk & SRR, RIRIREZ R T UL

Parts of the washing machine mainly use hot-dip galvanized products; some users will choose galvannealed and cold-rolled plate.
Prepainted steel is mainly used for the washing machine shell.
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B Communication cabinets

TS RIESE FREE BT IR KR

e
E*& _ . - *}-I:Fll Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted
Front panel ] ! Box steel galvanized galvanized alloy galvanized steel
i - ! MELT=

Upper and lower
covers of machine case

HAEER

Case panel

HAEBR

Case framework /
HAEE IR
(

Cabinet panel
HIEFH
Cabinet fraﬁmework /
AR R ER I BUBOR G N T, B S e, REIRAR B,

The parts mainly use hot-dip galvanized materials for direct use or for use after spraying; some users will choose Cold-rolled plate,
Prepainted steel and electro-galvanized products.

BERR

g
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B3 Battery shell =L 4N Vitreous enamelling

S 2 EH A o2 £0 37 oA < S EH A i &3 £0 &3 AN
R PR HHREE B B ¥R L4 RS HREE B B ¥R
Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted Cold-rolled Hot-dip Galvannealed Electro- 55% Al-Zn Prepainted
steel galvanized galvanized alloy galvanized steel steel galvanized galvanized alloy galvanized steel

p—
% Vs ek 7

Battery shell denitrificationequipment

P T A 7 45 Ay L I A e o T A JEIFAIE ., FERAIAE TR IR A0 TR RN A
Battery shell are punched by battery steel. Oven liner, tray and border all use vitreous enamelling steel; the table board of the hearth is made from vitreous enamelling steel. The

picture of the finished product is as follows (please select the appropriate one):

26. 27.



TECHNICAL MANUAL OF STEEL FOR APPLIANCES

2 B8 AN R I

Product features of
steel for appliances
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® LEH M Cold-rolled steel sheet
® HeErET Hot-dip galvanized steel sheet

® B fEEET I Electro-galvanized steel sheet

@ EFoEET 55% Al-Zn alloy galvanized steel sheet
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. A% £ 5 Cold-rolled steel sheet

MERS NS & HERE T

Introduction of grades and uses of steel for drawing series

FRER RS EIWEAlFRAE 18 2 & Frn b

Standard and Baosteel enterprise standards Equivalent foreign standard

grades
HES

P4 RS Standard

Material category Standard number number

. Q/BQB402-2009 SPCC sPCC
Geneﬁiie Q/BQB403-2009 DCO1 ﬁg‘é%:m DCO1
Q/BQB408-2009 BLC Jsc270C
. Q/BQB402-2009 SPCD SPCD
-4 EN10327
S Q/BQB403-2009  DCO3 el pco
e i el Q/BQB408-2009 BLD JSC270D
- Q/BQB402-2009 SPCE SPCE
R Q/BQB403-2009 DCO04 ﬁg‘é%ﬁz DCO4
Celfisr CEERE Y Q/BQB408-2009 BUSD JSC270E
7 Q/BQB402-2009 SPCF(SPCEN)  £N10327 SPCF
Used for special Q/BQB403-2009 DCO5 NSG3141 DCO5
deep drawing Q/BQB408-2009 BUFD JSC270F
- Q/BQB402-2009 SPCG SPCG
BRI Q/BQB403-2009 DCO6 EN10327 DCO06

Extra deep drawing Q/BQB408-2009 BSUFD JISG3141 JSC260G

HFBRA A
Used for special
extra-deep drawing

EN10327
Q/BQB403-2009 DCO7 JISG3141 DCO07

BLC—JD1
BLC—JD2
BLC—JD3
KB ERA

Used for the panel of BZJ471-2009

household appliances
BLD—JD1
BLD—JD2
BLD—JD3

i

Description

KFEFRBINE, HE. WREE
— MR A

Steel for general shaping and
processingof refrigerator and other
household applianceshell, oil drums,
steel furniture

5 LI I AR 0 T AR SR

Steel for the drawing and shaping
of household appliances

PLESR i ]

Steel for deep drawing and shaping
process

FRR M BT I T AN

Steel for special deep drawing and
shaping process

BRI 0 T 4R
Steel for special deep drawing
and shaping process

R BRI RN T A
Steel with particularly good deep
drawing propertie

SEARHIMR
Outer plate of
washing machine

A TKABSIR
( JtiERE (k14 ) Outer plate of freezer
For spraying
( Bake hardening) IKFE MR

W34 B/ K AE E AR
Refrigerator side panel
and the small refrigerator
panel for spraying
R KA FEE AR

Refrigerator tectorial
panelfor deep drawing

B/ S P P T BT R

2 H-JL;SZ ) Refrigerator tectorial
For tectorial use panel for drawing
( aging resistance)
—RAKFEEIRE R
Refrigerator tectorial

panelfor general use
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MERYI AR F R

Mechanical properties of steel drawing series

HHEE B f5{H4< 3R> Elongation % A80mm ZA/NF  Not less than ro0° n90°
MPa
FERR3E Tensile
MPa strength AFREE mm  Nominal thickness INF
Yield strength
INF Not less than
Not less than 0.30~<0.50 [0.50~<0.70[0.70~<1.0[(1.0~<1.6
DCO01¢ 140~280 270 24 26 28 30 32 34 — —
DCO03 140 ~240 270 = 30 32 34 35 36 1.3 -

DC04 130~210 270 - 34 36 38 39 40 1.6 0.18
DCO05 120~180 270 — 35 38 40 40 41 1.9 0.2
DC06 110~170 260 - 37 39 41 42 43 2.1 0.22
DCO7 100~ 150 250 - 40 42 44 25 0.23

a THRJEIRN RARP, ,, HMRAReL, M4JEE R T0.50mm AR KT0.70mmb}, JiIRIEE L EE 21418 h120MPa;
YRERKTF0.50mmit, JEARSEEHLE [ A in40MPa,

b REEAGB/T 228 P6ilEE, ke [ i ),

¢ TOO(EFNNOO(E FY B RKALTE I T A/NT0. 50mmAy 7= i, M4ERERT2.0mmb}, rO0fE i iFFEA%k0.2,

d DCO1RYJE Az B EBRAEAE I Fr=filE sl HRRI8K N,

a. When there is no significant yield, RP,, should be used; otherwise ReL should be used. When the thickness is more than 0.50mm
and not more than 0.70mm, the specified value of the yield strength is allowed to increase 20MPa; when the thickness is not more
than 0.50mm, the specified value of the yield strength is allowed to increase 40MPa.

b. The sample is the P6 sample in GB/T 228 and the sample direction is transverse.

The requirements of r90 and n90 values apply only to products with the thickness not less than 0.50mm. When the thickness is more

than 2.0mm, the value of r90 is allowed to lower 0.2.

d. The upper limit value of DCO1 yield strength applies only to products within 8 days since the manufacturing date.

o
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rhiE 7 f5 {H4< ZE° Elongation % (LO=50mm,b=25mm) Z~/\F Not less than rm & e RhF

B | o

Tensile AN
MPa NFREE mm  Nominal thickness ARREE mm

strength ’ :
Yield strength FINF Nominal thickness

Not less than o.25~<o.30 0.30~<0.40 [0.40~<0.60 | 0.60~<1.0 | 1.0~<16 o.5~<1.o 1.0~

sPcC - 270 25 28 31 34 36 37 38 - -
SPCD 240 270 27 30 33 36 38 39 40 - -
SPCE 220 270 29 32 35 38 40 41 42 - -
(SBoEN) 210 270 - - 37 40 42 43 44 - -
SPCG 190 270 - - — 42 44 45 46 1.4 1.3

a VT RIS AR EH R ARP, ,, %0 AReL,

b MJEEERT0.40mm HAK 0. 60mm, i 55 B i HUE (A VA4 I20MPa s 2R EERK 0. 40mmitt, i R 2
HYFILE (8 VP38 I40MPa,

c IRFENGB/T 2280 HIP1MREE, BT ) 9 im),

d JERE<0.5mmFIER > 1.6mmAt, rE A iER,

e rm=(r90+2r45+r0)/4,
rm = (r90+2r45+10)/4

a. When there is no significant yield, RP,, should be used; otherwise ReL should be used.

b. When the thickness is more than 0.40mm and not more than 0.60mm, the specified value of the yield strength is allowed to increase
20MPa; when the thickness is not more than 0.40mm, the specified value of the yield strength is allowed to increase 40MPa.

c. The sample is the P14 sample in GB/T 228 and the sample direction is longitudinal.

d. When the thickness is less than 0.5mm and more than 1.6mm, r values are not required.

e. rm = (r90+2r45+r0)/4
rm = (r90+2r45+r0)/4
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HHGEEE | Wi/EHICEP Elongation % (L0=50mm,b=25mm) ZR/NF Not less than

MPa
JeE PR32 2 Tensile
MPa strength AFREE mm  Nominal thickness FINF

Yield strength BINF Not less than

BLC 140~270 270 36 38 40 42 = =
BLD 120~240 270 38 40 42 44 15 0.18
BUSD 120~210 260 40 42 44 46 1.7 0.2
BUFD 120~190 250 42 44 46 48 2 0.21
BSUFD 110~180 250 44 46 48 50 2.2 0.22

a YJE RIS AHER R ARP,,, HNRAReL,
b kRGBT 2288 (P14itkE, R I kAl .
¢ r90FIN9OfLiE Al TR EA/NT 0. 50mmAy = i, HJIEFE K T2.0mmb, rO0fE i iFkk0.2,

a. When there is no significant yield, RP,, should be used; otherwise ReL should be used.

b. The sample is the P14 sample in GB/T 228 and the sample direction is transverse.

c. The requirements of r90 and n90 values apply only to products with the thickness not less than 0.50mm. When the thickness is more
than 2.0mm, the value of r90 is allowed to lower 0.2.

33.



34.

MERY AR HSEE

Available range of steel for drawing series

AR~ mm

Nominal size

B Thickness 0.25-3.5
ZE  Width 800-1830
1000-6000

$MHR Steel plate

K& Length

$Xs  Steel strip % N12(Coil inside diameter) 508. 610

B th 75 SR S K R E

Introduction of grades and uses of steel for battery shell

B s

Grade

Bt A
BDCK Battery shell

TECHNICAL MANUAL OF STEEL FOR APPLIANCES

Bt AN e

Mechanical properties of steel for battery shell

HHBE FNT WA, mm RNF

Tensile strength Not less than Elongation Not less than
MPa %

BDCK 275 34

a. I #E HGB/T228 1 KIP 143+
a. The sample is the P14 sample in GB/T228

B 5t 7 A SN B SE
Available range of steel for battery shell
WHEAE mm

Inside diameter
of steel strip

BEALERE mm

Width tolerance

AFRZE mm
Nominal width

PHREE mm | EERFREE mm

Nominal thickness Thickness tolerance

Y138 (With cut edge): Y13 (With cut edge):
0.25~0.30 -0.007~+0.003 800~1005 0~+3

508

)35 (Without cut edge): AT (Without cut edge):
0.25~0.50 +0.01 800~1020 045

B

Hardness
HRB

40~56

At RE LS
Available surface
structure

JtE
Smooth surface ( B ')

RRE
Pitted surface ( D)
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R M b R 4 P\
BEEBAEILWIRES K AEENT BEBSEILNIR 1 F M 6E
Introduction of grades and uses of cold-rolled steel for enamel Mechanical properties of cold-rolled steel for enamel

s A & ReL#Rp, ,MPa RmMPa AB0% 190

Grade Use :
DCO3ED <240 270-350 234

DCO3ED

— R AR DCO4ED <210 270-350 >38
Cold-rolled steel plate for direct enamel
DCO4ED ( BTC4D ) DCO6ED <190 270-350 238 21.6
DCO1EK <270 270-390 30
FREL AR
DE2EED Cold-rolled steel plate for twice enamel
DCO04EK <220 270-350 36
DCO1EK DCO6EK <190 270-350 38 21.6
BTC1 <190 270-320 =39
o IR A ESLINAR
DCO4EK o~ N
Enamel cold-rolled steel plate for deep drawing
-Tl-}% /71_1‘FL%H1;&—.]—1/\/E
Available range of cold-rolled steel for enamel
DCOGEK B ltem AFRRST mm  Nominal
EE  Thickness 0.3-3.0
FEEE Width 720-1650
BTC1 $MHR  Steel plate 1000-6000
& Length
$MT5  Steel strip # N 1Z (Coil inside diameter) 508. 610
PAESAVR L= il oy, b BT R AL AR A R RE R R . DAY FUBEE B . BB PRI SR R 2
The above is about the cold-rolled products, in which the mechanical properties of hot-rolled steel for single-side enamel have been
removed. The following is about electro-galvanized, hot-dip galvanized and 55% Al-Zn alloy galvanized products one by one
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B #4857~ % Hot-dip galvanized steel sheet

REFESN A

Introduction of hot-dip galvanized grades

% S
Grade

DC51D+Z, DC51D+ZF, DD51D+Z

DC52D+Z, DC52D+ZF
DC53D+Z, DC53D+ZF

DC54D+Z, DC54D+ZF, DD54D+Z

DC56D+Z, DC56D+ZF
DC57D+Z, DC57D+ZF
S220GD+Z, S220GD+ZF
S$250GD+Z, S250GD+ZF
S280GD+Z, S280GD+ZF
S320GD+Z, S320GD+ZF
S350GD+Z, S350GD+ZF
S550GD+Z

HC180YD+Z, HC180YD+ZF
(H180YD+Z, H180YD+ZF)
HC220YD+Z, HC220YD+ZF
(H220YD+Z, H220YD+ZF)
B240P1D+ZF

B260LYD+ZF

HC260YD+Z, HC260YD+ZF
(H260YD+Z, H260YD+ZF)
HC180BD+Z, HC180BD+ZF
(H180BD+Z, H180BD+ZF)
HC220BD+Z, HC220BD+ZF
(H220BD+Z, H220BD+ZF)
HC260BD+Z, HC260BD+ZF

(H260BD+Z, H260BD+ZF)
HC300BD+Z,HC300BD+ZF

R

Feature

{E#%SN  Low carbon steel

1RBRSME (8] PR R 75X Low carbon steel or interstitial free steel

TEFEEFN Interstitial free steel

RE LN RS £ Carbon structural steel or low alloy steel

TiEBR R F=5RE5N High strength interstitial free steel

HEEERE{L SN Bake-hardening steel

TECHNICAL MANUAL OF STEEL FOR APPLIANCES

& = R

Grade Feature

HC260LAD+Z, HC260LAD+ZF
(H260LAD+Z, H260LAD+ZF)

HC300LAD+Z, HC300LAD+ZF
(H300LAD+Z, H300LAD+ZF)
HC340LAD+Z(H340LAD+Z)
HC340LAD+ZF(H340LAD+ZF)
HD340LAD+Z(HR340LAD+Z)
HC380LAD+Z(H380LAD+Z), HC380LAD+ZF
HC420LAD+Z(H420LAD+Z), HC420LAD+ZF
HD410LAD+Z(HR410LAD+Z)
HC250/450DPD+Z,HC250/450DPD+ZF
HC300/500DPD+Z,HC300/500DPD+ZF
HC280/590DPD+Z, HC280/590DPD+ZF
HC340/590DPD+Z, HC340/590DPD+ZF AR Dual-phase stoel

B340/590DPD+Z, B340/590DPD+ZF

HC420/780DPD+Z, HC420/780DPD+ZF

HC550/980DPD+Z

HC380/590TRD+Z, HC380/590TRD+ZF

HC400/690TRD+Z, HC400/690TRD+ZF HEIEFE M  Transformation induced plasticity steel
HC420/780TRD+Z, HC420/780TRD+ZF

HC350/600CPD+Z, HC350/600CPD+ZF

HC500/780CPD+Z, HC500/780CPD+ZF

HC700/980CPD+Z, HC700/980CPD+ZF

HD620/750CPD+Z, HD620/750CPD+ZF

HD680/780CPD+Z, HD680/780CPD+ZF

HD720/950CPD+Z, HD720/950CPD+ZF

REEEBES  High strength low alloy steel

S 485X Complex phase steel

e B R RIS B AR A HC RS S HHD R SIS, Hr, CRFECHEMN, DREMLER, 5K
JiS R i 2 20 1 24F 4R i

Note: In the new edition of standards, the original H series of grades are totally adjusted to HC series and HD series. Among them,
C refers to basal plate for cold rolling, and D refers to basal plate for hot rolling; the grades in parentheses can be used to the end of
2012.
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REFEERMRRFLIETT PEFERCEREGEAREREE

Categories and treatment of hot-dip galvanized coating Hot-dip galvanized coating range and recommended nominal coating weight
SR E e K= TIEEMHEMERERTEE ag/m? (AB)
Classification Category Code ‘ X Range of coating weight of the following coating types (A/B)
TEHK ERARRESE
shemE i EheEssing z Coating form Applicable surface structure R E(2) U SEE(ZF)
R Pure zinc coating Zinc-iron alloy coating
Coating type TN — . .
5 4€5EZ  Zinc-iron alloy coating ZF 2 5
=2
Uniform thickness X. M. R 30/30~225/225 30/30~90/90
—Em s EEEE Uniform thickness
BREERTIE T
A (g/m?)/B (g/m? ) (A=B = B° g
Expressive methods (g/m%/B (g A ) A/B Different tITickness 2§ 30~150(§E) (Each side) a
ZEER Different thickness coating

of coating weight

AigmiE (@i (A1) a. 50 g/m® B (S a S ) ERASTF7um,
b. ¥ FZEEHEER, ZELRKA1: 3,
2 INFETE X ) . . o .
REE . . a. The weight of 50 g/m2 of coating ( pure zinc and zinc-iron alloy) is equal to about 7.1um.
45598 =(Z)  Pure zinc coating ) e ) ) ) : ) )
Surface structure __ b. For the coating with different thickness, the maximum ratio of different thickness is 1: 3.
T M
%A EEEE(ZF)  Zinc-iron alloy coating HHAES R
BRIk Chromic acid passivation (03
EREMAE FEERRK HENERESE g/m? EERS
BRI+ 50 Chromic acid passivation + oiling co Coating type Coating form Recommended coating weight Coating code
S EhE TR 1k Chrome-free passivation c5 40/40 40/40
\
50/50 50/50
Surface treatment TR+ Chrome-free passivation + oiling CcOo5 70/70 70/70
ToEE T FE L Chrome-free fingerprint resistant N5 2 =) 100/100 100/100
Uniform thickness 125/125 125/125
BEE Self-lubricating SL 140/140 140/140
A 175/175 175/175
HRIM Oiling o
225/225 225/225
RA3E Without treatment U 30/30 30/30
X = NN = 45/45 45/45
a ANMIBHFAREERNEN L REREER, B o o
BANMTHARAEZEEINRN TREBEZES, S AHg/m? niform thickness 50/50 50/50
b. BT ANE, FEREERSTUNEEEZ TR, Hla1Z250, ZFI0%, 60/60 60/60
a. Alis the coating weight on the outer surface of steel strip or the coating weight on the upper surface of steel plate, with the unit in g/m?;
B is the coating weight on the inner surface of steel strip or the coating weight on the lower surface of steel plate, with the unit in g/m2. £ 50/100 50/100
b. By the agreement of both sides of supply and demand, the code of the coating with uniform thickness can be expressed with the sum 4 Different thickness 70/140 70/140

of the weight in both sides, such as 2250, ZF90, etc.
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RBEHBRREE

Hot-dip galvanized coating range

EEEE g/m?

RINF
SEEFhAE SEETER EERES Coating weight Not less than
Coating type Coating form Coating code BE=LFHE . BT S
Averagig ;/;;u;ntgléh;?;epomts single spot per side
EEERE
Z. ZF Coating with A/B* AB* (0.85xA)/(0.85%B)
uniform thickness
ZBER
z Coating with

different thickness

a. A, BARRERHENARERER(Q/Mm?),

a. A and B are the nominal coating weight of steel plate and steel strip (g/m?).
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PSR FE O HSE
Available range of hot-dip galvanized products

EH Item NFRR~T mm  Nominal

JEE Thickness 0.30~3.0
SN Steel strip 700~1830
WmE  Width
Z\L5WH  Slitting steel strip 450~900
KE  Length MR Steel plate 1000~6000
$NT (%5 ) K12 Inside diameter of steel strip (coil) 610/508
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. B $E /" M Electro-galvanized steel sheet

BIEFM SN A BIEFEEMELEAETR
Introduction of electro-galvanized grades Categories and treatment of electro-galvanized coating

SHEIH el

RS FRER RS

Categories of Classification Category

Standards and grades

electro-galvanized

material =g = Fhk 5% 9E/= Pure zinc coating Z
S Grade ¥R Standard &= ﬂlx_
Types of coating

FHEEEEE Zinc-nickel alloy coating ZN
—gm SECC EE4EE Uniform thickness coating
General use Hitiez . A (g/m2)/B (g/m2 ) (A=B)
DCO1E+Z %;Eia%’ﬂtﬁ’f ZE4EZ Different thickness coating
Expressive A/B
SECD methods of coating weight A (g/m2)/B (g/m2) (A#B)
A BLDE+Z BEm$ERE Single-side coating
Used for drawing
DCO3E+Z A (g/m2)/B (g/m2) (A=05B=0)
T 1L Chrome-free passivation c5
A SECE
Used for deep drawing BUSDE+Z Tei& 54 +7RH Chrome-free passivation + oiling CO5
DCO4E+Z Q/BQB430-2009 .
##1k Phosphatization P
AR SECF Fh{L+78M Phosphatization + oiling PO
Used for special deep DCO5E+Z
izl BUFDE+Z FERELIE BuET ) [hosPrazaton (holuding PC5
Coating surface treatment Phosphatization (includi
§ A I osphatization (including
R BEL(E T )+ 08 chrome-free closed) + oiling PCO5
BSUFDE+Z
Used for extra deep #58 Oil
) DCO6E+Z R iling fe)
drawing
4hTE Without treatment U
SRR A . ) ) :
Used for special extra DCO7E+Z TEETHHEEL Chrome-free fingerprint resistant N5
deep drawing BJHE/E Self-lubricating SL

AN IR B2 R AR AR R E R, ke /m’
B AT A R T B i AR ) R R A, B e/ m,

A'is the coating weight on the outer surface of steel strip or the coating weight on the upper surface of steel plate, with the unit in g/m® ;
B is the coating weight on the inner surface of steel strip or the coating weight on the lower surface of steel plate, with the unit in g/m®.
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HEFRER CEAEELAMERESE
Electro-galvanized coating range and recommended nominal coating weight
EEMA
EERT Coating type

Coating form
AR (Bm) g/m?

Pure zinc coating(single-side)

FHREEEE (£@) g/m?

Zinc-nickel alloy coating(single-side)

ZE 3~90 10~40
Uniform thickness

10~40, WEZERAEAN20
The maximum difference value
between both sides is 20.

=B 3~90, MEZEERAKEA40
The maximum difference value

DHETEIETEES between both sides is 40.

L
Single side

10~110 10~40
vE: 50g/mMZisHEREEAET7.1ym, 500/ EHRESEEEENET6.8um,

Note: The weight of 50g/m? of pure zinc coating is equal to about 7.1um, and the weight of 50g/m? of zinc-nickel alloy coating is
equal to about 6.8um.
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ERRRE
SEER Coating type

Sz SHEPEE (BE) g/m? HEASHEE ($E) gm?
Pure zinc coating (single-side) Zinc-nickel alloy coating (single-side)
£E 10/10, 20/20, 30/30, 40/40, 50/50
Uniform thickness 70170, 90/90 10/10, 20/20, 30/30, 40/40
_ §EL 10/30, 20/40, 30/50, 40/60, 50/70, 60/90 10/20, 15/25, 25/30, 30/40
Different thickness
BHE 10/0, 20/0, 30/0, 40/0, 50/0, 60/0, 70/0,
Single side 80/0, 90/0, 100/0, 110/0 10, 15, 20, 25, 30, 40
¥ Ly S
BH 4% £ o] {HSE E
Available range of electro-galvanized products
B ltem AFRRST mm  Nominal
E & Thickness 0.3-3.5
TE Width 800-1830
$MHR Steel plate 1000-6000
K E Length
$NT  Steel strip %12 Coil inside diameter 508, 610
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. FEEREEIT M 55% Al-Zn alloy galvanized steel sheet

&0 &3 e 2 £0 £ bpF (2 T > o == =
BTSN A ERFEECEREGELAMNEREE
Introduction of 55% Al-Zn alloy galvanized grades 55% Al-Zn alloy galvanized coating range and recommended nominal coating weight
2 = HEEES EFRATRERERa g/m?
Grade Coating type Recommended nominal coating weight
DC51D+AZ
DC52D+AZ R
DC53D+AZ RIS saaeRR
5 For cold forming = 30/30, 40/40, 50/50, 60/60, 75/75, 90/90
DC54D+AZ 55% Al-Zn alloy galvanized coating
S250GD+AZ
S300GD+AZ ZEMH
S350GD+AZ For structure a 50 gImAESEH A S EREMEEA413.3um,
S550GD+AZ The thickness of 50 g/m? of hot-dip galvanized and aluminized alloy coating is about 13.3um.
y= = — (N2 S S £ > -
EREFEEMARFLET ERE O HSEE
Categories and treatment of 55% Al-Zn alloy galvanized coating Available range of 55% Al-Zn alloy galvanized products
AIREE mm BEE mm SARICE mm WHEMZE mm
16 \ S aq q =1
LR e S CEEIET RS Code Nominal thickness Width Length of steel plate Inside diameter of steel strip
$BEEFPZE Coating type BEESEERE  Aluminum-zinc alloy coating AZ
$EERMEELEH Coating surface structure TE&%$E4  Normal spangle -
Ea$i{k Chromic acid passivation C
T4&sh{ Chrome-free passivation C5
SRR 1L +3%H Chromic acid passivation + oiling co
0.22~2.0 700~1300 1000~6000 508
FEADTE ToE& 1L +3558 Chrome-free passivation + oiling cO5
Surface treatment .
LIBMHELL  Common fingerprint resistant N
TR mif454r  Chrome-free fingerprint resistant N5
M Oiling
R4IE  Without treatment U

49.



N,

- o o , \
;\}“ \\\\x \ TECHNICAL MANUAL OF STEEL FOR APPLIANCES
\ N\N
NN

FEREIEmNE

Introduction of the surface
treatment products

O HsEsrRmEAIENR Hot-dip galvanized steel sheet
® HBiEEFREmAIEINR Electro-galvanized steel sheet

0 EEEEREADIENIR 55% Al-Zn alloy galvanized steel sheet

® RN R Features of prepainted steel




M PE R E AN IE MR Hot-dip galvanized steel sheet

* AEHTHAUR

52.

PR T B B A AR A 5 B i M M A BT 15 T 700 41
{1 JFC 5 Ak ) A0 B J 2 T 5 R R B AL A AR, DABRARAR
oy ek ER h B R , HE SR ORI e A B R R ], B
fn I 75 A RR R I (kv

RS LUNAR

PABE PO BRI R SO RO —FRR IR BA L IR (E & A
ECr)B R MNME R i, BA RA e, miRoctk.
T GRHE) ARRREES,

b el T R LA . OARIAVERM RIFE IR JiK
B, R HLE 2 [ 365 S AR

Cr-free passivation hot-dip galvanized steel sheet

Cr-free passivation hot-dip galvanized steel sheet is designed to
retard corrosion by an organic composite film with an advanced
barrier property and an inorganic rust-preventive additive with
a self-healing property in the organic film, replacing traditional
chromate conversion coating. It is widely used as a low-cost
rust-preventive process for suppressing white rust of Zn.

Cr-free anti-fingerprinting hot-dip galvanized steel sheet

Cr-free anti-fingerprinting hot-dip galvanized steel sheet is
a high added-value product with organic resin coating film
(no-chromate absolutely) on the substrate, has good multipe
functions including corrosion resistance, anti-fingerprinting
property, electrical conductivity (grounding property) and
paintability.

Above-mention product is applied to high grade computer
cabinet casing, the chassis and bottom plates of OA and AV
equipment, internal plates of home appliances and similar
products.

o R[E)ZRME AN IR A FE AR A9 AR 1 14 S 451
(ASTM B117E5 Ei856)
Different surface treatment of hot-dip galvanized

sheet plate corrosion resistance
(ASTM B117 salt spray test)

TECHNICAL MANUAL OF STEEL FOR APPLIANCES

— TiEK

Cr-free passivation

— THTELL
Cr-free anti-fingerprinting

HEFE White rust rate (%)

[ae]
w

20

e
(&)

—_
o

[&]

o

48

72 96 120 144 168 192 216 240
Bffa] Time(h)

® K[E)FRTE AN IR A S N AR AL B SR T 1 M SEFI(ASTM B11732 B 58)

Affter forming, different treatment of hot-dip galvanized steel plate corrosion resistance (ASTM B117 salt spray test)

TZ (3T) ##22 (6mm)
T-bending Cup-testing

L#Eli
Cr-free
passivation

T TEE

Cr-free anti-
fingerprinting
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MAEERE AN IRENHR Hot-dip galvanized steel sheet

M
Grounding property g
LORESTA-EP MCP-T360 1% HHi 4 H7 1L/ Low g 02 1008
conductivity analyze instrument 2 016 80 ©
(0] c
P/ Evaluate : é 81‘2‘ 60 2
- [S]
J38 YL/ switch on time £ 0.1 2
P 2R/ Switch on ratio(%) = — x100% @ 0.08 40 &
20(¥%) 5 006 20 0
3 /Switch on =ZRTATHLFE/ Surface resistance <1mQ " 3:8‘2‘ ot
o Pt S T IEL M|
w Cr-free Cr-free anti- i*-ﬁ
= passivation fingerprint
K FEALIEFN
Surface treatment
m REBHE (M)
Surface resistance
* FBEE(%)
Switch on ratio
T A 14— e T ik
Corrosion resistance after alkaline degreasing
B i IE / Alkali degreasing :
r PARKERIZING FC-364SJiit 5 1
Bt o .
%ﬁﬂeﬁ?gﬁc F R Spray 50°Cx 2min
finerprinting degreasing Tt e/ Corrosion Resistance: SST 72h
| e
%%ﬁ%'ﬂﬁ degreasing
Cr-free -
passivation
0 2 4 6 8 10
B (%) White rust rate(%)
o Hfthtae
Properties .0 iR O —fg X&

it iE A T - i A
_ (49°C x98%RH) | (180°C x 20min) M HEEL % (ZE. ) RS

Humidity . Lo . Solvent-resistance .
resistance Heat-resistance Anti-fingerprint (Ethanol,Acetone) Coatability
TSR
Cr-free
passivation @ @ @ © O
THMIEL

EE O O O O O
F ETRES TR TRTHESUM BB A RERSEE (>250C) WiFaats, AR ERTSERESMSMHEE,

Attention”. Due to the characteristic of hot-dip galvanized Cr-free passivation and anti-fingerprinting steel sheet, the surface of this product will turn yellow
in high temperature(>250°C ), so not recommended for work in a state of high temperature appliances such as ovens, microwave ovens and so on.

® AR IUARA IR S

The weldability of hot-dip galvanized Cr-free passivation (spot welding)

I
Sample

TECHNICAL MANUAL OF STEEL FOR APPLIANCES

AR

Spot welding condition

B2 NEgE=!
X;#EPEEV:I},Zi - D10-10 & & /Capacity 110KVA
A& DC53D+2Z ARG R
Specification 0.8mm & Controller Medweld 200s
Tk B ) 3 ) K
Preheating 3 cycle
=RA®BR YRR 811 R
HEEE (9/m’) BEAETE Welding 11 cycle
f ; 110/110 o~
Coating weight Multi-current AN R )4
Heat treating 4 cycle
REUES 8] 1 IR
Holding 1 cycle
Kokt Sl B 1% FZ T ©6mm
Surface treatment Cr-free passivation Electrode Dome-shaped
BARE T
Force 1.65 KN

SPRIERE /MR- 4 KA BRI R R IRT TRED—10.0 KA AT HURTE R —0.6 KA

Weldability: Minimum current-9.4KA; maximun current (sputter threshold)-10.0KA; welding current scope-0.6KA.

* TRHERSEE X R LR E RS N

Welding current scope and static mechanical properties

(TSS for DC53D+Z) ,_. ¥/ Explusion

(CTS for DC53D+Z) ,—»"e;l&/ Explusion

INBERZRY "
/ Undersize L] .

5 I 4
INER . )
4+ /Undersize - 3.5}
< | g
0 3t = 3}
n (2]
- 3
. B
2t ’ * / Fracture in the based material 25¢
= SHFIRETZ / Button fracture
1 L L L L L L L 2
8.8 9 92 94 96 9.8 10 102 104 8.8
iR (KA)

BERETNERE (TSS)
Welding spot shear strength

9 9.2 9.4 9.6 9.8 10 10.2
B (KA)

BR+FhseE (CTS)

Welding spot cross tensile strength
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H4Esr R mANIESNIR  Electro-galvanized steel sheet

o fifihE

Corrosion resistance

RMEF R (JIS Z 2371) , PAREBESER (WR%) FRAE, 7 BIFA-FARFI I LA ALAYTH E k.

Salt spray test (JIS Z 2371):

The corrosion resistance of flat surface section and formed section is evaluated by surface white rust ratio (\WR%)

ST 0 5

Example of corrosion resistance of flat surface section

o N5
aop ¢ F
30F
20

Jn AL (%)
Rust Ratio of sheet working area

S
o
=
N

=5
o6 :
[

96 120 144

PR KPR 5 Tmm 55 BE

PNGE Toom iR 5 e 10 5 651
Example of corrosion resistance of formed section
(Erichsen 7mm extruded section)

-o- N5
| - NE
aof 4

30+

20+

L

0 48 72 96

PRI ERRLFE (%)
Rust ratio of sheet working area

Photograph of corrosion resistance of flat surface section and erichsen 7mm extruded section

o MRS

Fingerprinting resistant
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RERELE

Surface coating types

T iE

Evaluation method

BZE(AEY)
Chromatism (AE¥)

N5

EHAENRRANEEZE (LEWEEZE)

Chromatism Values of the Steel Sheet Surface before and after wiping with Vaseline

<2.0

NE

RIBAIEWREENEEE (ANLELUK (JIS K2246):2 /8570 4h)

Chromatism Values of the Steel Sheet Surface before and after dipping-in with Artificial <1.0

Fingerprinting Solution (JIS K2246) for 5 seconds.

SST 96h
(34 / Flat Surface Section)

SST 120h
(34K / Flat Surface Section)
SST 144h

(34 / Flat Surface Section)

SST 48h SST 72h

SST 48h SST 72h

SST 48h SST 72h

sL BERIENRRANEEE (LEWERZE) <20

Chromatism Values of the Steel Sheet Surface before and after wiping with Vaseline

o SHM
HeJIS C25503647)2 18] B FH 56

JZ R HEH

Laminar resistance

W E: 0.5V

HUER: 0~1A 10

fil Sk E A 1em2 x 10fis, — or

R EST: 2N/mm2 + 5% £5 8

60 T7r
o 8 6
— C

. ) We  5-

Laminar resistance test (JIS C2550) o l

®e 4r

Test voltage: 0.5V I § 3t

Current range: 0~ 1A K E Ll

Contact surface area: 1cm2x10 contact - N

points

Test pressure: 2N/mm2+5%

T R PH(443%T =) T FLFH
LORESTA-EP{KBE 1 7= £ fik 68 FR U 2 Surface resistance
%, ESPIREHFHT

R ; 100 [ —
T R
HWZ (9 = - L
FHEE (%) o <100 B

X 801

*Sil: N FImo =
XRe 701

— ©
M c 60
Loresta (4 prove type) VE) -% 50 -
Lorsta type o -§ a0k

Assessment 38
) . 30 -
Conducting rate ( % ) = conducting cydle” 100 20 -

20 cycles

*Conducting: Less than 1mQ
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B s mANIESMMR  Electro-galvanized steel sheet

o EEM B R AL o A
R Dynamic friction coefficient Solvent resistance
RIRRAS: Nk -
X o REHER (RS RN
fisk . 10mmAEEEI Bk 5 Coating type Tert conditions }I_i(\;,:d;ﬁ rensﬁ

©

=

N
\

WEhHERE . 150mm,/min

b, 100g—f NS M.E.K(T)SL480% B 20K >34

SR s 12 - l SL Wiping by M.E.K (butanone) or 80% alcohol for 20 times >level 3
) NE ¥ AAYEFR8168N 54%

Lubricity Soaking of common organic solvent for 168h level 5

Dynamic friction coefficient
Test status: No oil condition

R
Dynamic friction coefficient

SEECERCN © © O

o o o O
o 0
T T

ERSUNER
Contact part: 10mm sus ball 4 -
7 . S5
Moving speed: 150mm/min S R L )
Load: 100g-f 2 - A%% . IETHERREILH G, MET KRR
o Il Il Il ?ﬁ’f/ﬁs
NE N5 SL 3% IETA] B AR A 5
2. FEIREAAG T, (B RER AR
o JREM 19 BRSE i
Painting adhesiveness Level description
R Level 5: no surface damage;
Level 4: no visible damage under front side
o 2R 12% bservation, but minor film d Id
o s = Rog e observation, but minor film damage cou
;%;Hﬂ:;!g Coat?r:g ﬁtﬂ;‘%{ﬂ: Test re:;ult level 5 level 4 level 3 level 2 level 1 be found from side light;
Paint types film thickness | Baking condition =2 _ = = Level 3: visible light damage of the film on the
— N front side;
=REBERMER Level 2: serious damage of the film but without
(ROA—9E B EEMS, LISIRAE T HIE) 2o OB |45 comin | T FUE | ENE exposing the base plate:
Melamine alkyd resin paint (A04-9 white amino baking paint, micrometer O peeling o peeling 0 peeling . . _
made by Shanghai Chenhua Paint MFG Company) Level 1: Complete peeling of the film;
22 W E[V 360 28 (48 T#1300EX7H 2) 109K . : TR TRE R
L . ) : 120°C x 20min A ’ i
Screen printing ink (Seiko #1300EX ink) 10 micrometer No peeling No peeling No peeling
|| ‘ |
| |
i ‘ | HH
! L
- M
{ | 5
1 11
i o
—
|| $4 |
| |
I LIRT
1
. (BURNA N
ZREUERERMAE (ki) s (KAL)
Melamine alkyd resin (Cross cut test) Ink (Cross cut test)
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WA E A IR INAR

MEREE T R E T REA 2 (55%AI—43.4%Zn—
1.6%Si) MR 2 & H & 9 K SR th M RE RIS, BR
NATESREBERIMRIAIN ST e SR L IR A 55
EESNIRER BTV HNEREEEERS EF.
BRI S SUNAR S T8 sk SNk, & & F1E
KA. DEBEBREK A EERHE 12~ mEET
BYEY, ML R FE AN SR EMMEF K E
TIR%

TRTEME BB TNAORBERELEALN
R T BB R N RO/ SR e . T
SREFRAFHAER SHRRAERBBHFMES~T
ZHREN

55% Al-Zn alloy galvanized steel sheet

55% Al-Zn alloy coated steel sheet has excellent weather-
proof property and appearance. In addition to the plate for
top grade building outside, the volume of 55% Al-Zn alloy
coated sheet with Cr-free passivation and anti-fingerprinting
treatment used in home appliaance is getting bigger and
bigger.

Cr-free passivation and anti-fingerprinting 55% Al-Zn
alloy coated sheet are applicable to rear back panel for
refrigerator and air conditioner or ther internal structural
parts. This kind of product has even beautiful spangle, with
excellent corrosion resistance property and good adhesion
with foaming adhesive.

Specially used in explosion-proof band for CRT, the Cr-
free passivation 55% Al-Zn alloy coated sheet has excellent
corrosion resistance property, weldability, heat resistance
property. It is suitable for current process of CRT.

TECHNICAL MANUAL OF STEEL FOR APPLIANCES

® ARSI IR SUR 1 BE

The properties of Cr-free anti-fingerprinting 55% Al-Zn alloy coated sheet

(R AR E 70°C x 9096RH x 120h U E & ZAE

Blacken-resistance

MELEEgE (ASTM B117)
Salty-spray resistance property

After humidity test (70°C x9094RH)120h, measure the color difference(AE)

AE<20
ARVERLHELE

No significant change visually

SST 120h
(245 /Black rust<10%)

[iii-E2 4k Rt i 5 i
Anti-fingerprinting Adhesion (220°c X 1h)

Heat-resistance ZE
Ethanol

O O O

g s
e

Anti-scratching

. O fiF Excellent O —M& Common X Z Bad

® FASEIRFFTIR TR RE

The properties of Cr-free passivation 55% Al-Zn alloy coated sheet

it iE#vi4E /Humidity-resistance
(49°c . RH>95%)
ASTM D-1748i% MR A

M #vIE /Heat resistance
(200°C X 5min)
(AIERMZZ /Visually)

it (SST) s

Adhesion

ASTM B 73X L8474

Corrosion-resistance

> 72h 240h
(2455 /Black rust < 10%) (255 /Black rust < 10%)

SMUREE R#F

No significant change Good

Coatability

Ry
Good
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R

FORREEIRILRE

TR IE AR I A A HLIR 2 7 i B s U A T 7 Lk PR A
FEARBL PRI R, TR AR I e A 2 At LA A L i
(LE

DRI S0 AR T T JE e, 2 B R SRR T A I 9 1
PIANTT T
BT, SR eRIICRRR, RIEME
SRR, BiE. BRI, EIRIZ R
KM o

HULTE:
K- — Ml — R R - 2RI — 1 /208
HUIG: WTFERR

Features of prepainted steel

Process of corrosion of the prepainted steel sheet

The organic coating on surface of the prepainted steel sheet
can prevent the base metal coated with the coating from being
quickly corroded. And the coated base metal selected for the
prepainted steel sheet also possess corresponding resistance
to corrosion.

So, the resistance to corrosion of the prepainted steel sheet
mainly includes two parts, namely the resistance of the base
metal and the resistance to deterioration of the coating film.
Under normal circumstances, the process of deterioration often
starts from a loss of gloss, and then the chalking and shedding
of the membrane. Owing to the decomposition of the resin
content, the surface of the coating membrane starts chalking
and then shedding.

Process of Deterioration

Lost of gloss—fading — chalking— surface rupture— foaming
and shedding of the coating membrane— white/red rust
Apperance of Deterioration: shown in the following table:

W77 %

1. TERBIH L

Jr 2

REIAREAE— YR L A BB W Rt — SE IR TR], U
WEGZE, SEEMNELEREARERN, REFHR.

GER

HIMGB/T 1766XHAMFIAT RO ER, A EER, il
SR WIEEREE, PATIRN E 4 R IPUR 2= (E 1K
BahR.

Method of test

1. Acid/alkaline-resistance test

Principle

Soak the sample in the acid/alkaline solution with a specified
concentration for a certain period, and then take it out of the
solution to assess the change of color and gloss, and whether it
foams, sheds, etc.

Result

According to the standard GB/T 1766, assess the grade of the
sample in loss of gloss, color change, foaming and shedding, etc.
In normal conditions, the iron is apt to rust, however, once the iron
is galvanized, it will have a quite good resistance to corrosion and
won'’t rust. For details, please refer to the test below.

2. PHEFRE
JE 3

U R S L 2 U S AL RIS, 9P
HRTRI, SRR,

4

1. WFPAREE, HIRGB/T 1766172255
ERE, BUHTRAE R R ZEE RIS R,
2. XTI e, FERIZ BN REER X
B, fERDONEBRAIE E, MR LA RN
TR K e P R, B SARFIME, B TS il
EIEEE, DS Z Bo  NE S A R

A4
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2. Salt fog test
Principle
After expose the sample in the neutral Nacl mist for a specified

time, assess the surface foaming and rusting, the outreach of
surface corrosion, etc.

Result

1.For the flat-sheet sample, assess the grade of foaming and
rusting by the GB/T 1766 standard, and take the worst result as
the final.

2.For the scratched or notched sample, choose a typical area
within the lineation scope, measure the intervals between the
maximum outreach of corrosion of the foamed and rusted part
and the lineation at six equidistant points at least, and then take
the arithmetic mean value, namely the outreach of corrosion on
average, and record the maximum and minimum distances at
the same time.<0}(Histogram of the test of resistance to neutral
salt mist).

BE HEE EWE MED 1=

M BEIEIR Thickness of film Glossiness Pencil hardness /Absorbed-in-fracture energy T bend BEAE

Performance Color
index Na] RE IEH RE ) RE ) RE i) RE | difference
Front side | Back side | Front side | Back side | Front side | Back side | Front side | Back side | Front side | Back side

ISsl N7

FRE 1 o4um | 15um 25 32 >F >H 9J 9 <2T | <21 | o061
Actual level
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ZE RN RYIREIR
Painting technology of \ —

steel for appliances

® FE N Introduction of the feature
@ BHBCEEM T ERTE  Painting process of oiled plate

e RITZERHN1ERMEE The role and principle of each process section

o A E FNRIE MBI Typical painting examples of steel for appliances
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MRS X TE R Painting process of oiled plate

¥ 2 E T Introduction of the feature

LB iR
Stamping Degreasing

Bk =iA B

. Surface ;
Rinsing conditioning Phosphating

66.

RERETRPRNEENERSD

A 0 B Bk AR A 23 TR Y T I 5 o (A R
O,. H,0. CISH)RyEMB &M A A, B, EERE

Prolonging the service life of the steel pieces used in
the appliance products

All the iron and steel pieces will never escape the possibility of
corrosion, decaying, even loss of original mechanical strength

HEREE L
Heating for
cure

IZRER

Process

MARBR

Powder
spraying

1 H

Function

(£
(Sealing)

EARRE

Principle

L
Rinsing

TEA
Mode

= ; ; : Bt BE FEERNEEBRE B 14 K 7 A k. RR
JRA WL jﬂ EZFHMM KA, B A FBRTE :)nr:ecti?aei:(t:r?gua?: (%f can(t)acélv(\;ltt: 22:@‘??2:;8:::;;; C'I?(:I}Ez:\t;ﬁ Degreasing Make :uface clean Water-borne detergent Spray, d}v;)
. — = NAYE =3 2, M2, . .
WEPER R LR AR, SRS R the corrosion from occurring as long as possible, the approach . .
AR IR . that is frequently resorted to is applying organic coating on the * i ERREAM, F2HTHERH hFEREIBE, HEBLSZ WM. R

(4]

surface to serve as a physical protection, by isolating it fi th Surf: ditioni i i
. . physical protection, by isolating it from the urface conditioning e To form nuclei of phosphate crystal Spray, dip
corrosive media.
FRF F AR EH&EMGUET
BIRR R R LS . — o e ms
7 Form conversion oating with TR BB TR E TR RBIL Wt B
Phosphating corrosion resistance and coating Zinc or tri-cation phosphate crystal Spray, dip
St B X . adhesion function
ik Decoration function
N ; A p Ao s . . . . - . TRl S iR E LAY .
B ENIEE G2, AT RS WS 40 ¥4 UK K R BRI b Coating treatment with organic coating is such that the cold-as- R S e BB AR ER FREBUR
W, AVLEEREI T AR APt . TR, 6 B B2 steel and monotonous appearance of the steel sheet can be re- Spray coating corrosion-resistance surfance Organic powder coating Electrostatic painting
Bk made thoroughly. The organic coating beautifies the steel sheet
with differe.nt color .and amplifies its sense of quality, meeting B HHL 28 E 1L 5k ML AR E L
the aesthetical requirement. Curing Make the coating cross-linking Cross linking Heat
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LT ZEMNEAFIRIE The role and principle of each process section

FRHNBELIZHE MM WA KEREMNSIE
7 it B

TRk 14 7K 1 B B

Bt BRI AR, . . RS X SRR
Y 915 675 Sk L ik - % 26 ) B R Ak 2 T, K55 7 45 T R A A
ARSI, B E R IR,

W ROREE IR 7 I NaOH . Na,CO;, Na,PO,Z40 48
T K 5 T A 2 T 35 TR 4 BBV AR T I T A 5 24 B A B
SRR KT R SOW I, 25 FE ) B2 FNAE AU A T B
87 T 3 AR B 7R O B

TAEBHE S XM BE ., R, AR SEUER , 6
WAL R IR TR A — PR, E R E A . ol
AR, BT ARG AR P, iR B B s i H A

HHLAE TS

P eRE THEET =8 k. =ROmENERTRH
AR IR R TR X o

E A A ML TR0 5 7 T D AR R R, RS JBE O i PR A1
B ARAOREBE (-5 2 R TR St , P o B R A
F T

IR AT AR, W AR S U o

LR/ AT R SRR TR A TT I, TR
ZEFEN BRI TR, BB RIS s IRCR .

There are two types of degreasing process in popular
use-water-borne alkaline degreasing and organic
solvent degreasing

Water-borne detergent degreasing

The detergent will react with the rust preventive oil on the steel
sheet surface, physically and chemically, by way of spraying,
brushing, dipping or in electrolytic manner etc. to remove the
preventive oil and such impurities as residual carbon, iron
powder and so on absorbed in the process of production.

The common detergent is made of NaOH, Na,CO,, Na;PO, and
other alkali metal salts in a proportion to the compound surface
active agent, then solved in water. Where the galvanized sheet
or anti-fingerprint sheet is treated, consideration shall be taken
into the alkali resistance of the galvanizing coating and of the
organic film, and the alkalinity of detergent ought to be properly
reduced.

The detergent reacts with oil film by means of penetration,
soaking, emulsion and separation, to emulsify the oil into milk-
like compound - emulsion, which carries with it the impurities
such as powdery carbon, iron etc. departing off the sheet and
is discharged into degreasing solution. Thus doing the end is
served of oil removal and cleaning.

Organic solvent degreasing

It is to place the oil-contained metal pieces in the vapor
composed of trichloro-ethane and trichlorethylene etc. to take
the oil film off the metal surface.

As a result of dissolution and dilution to rust preventive oil by
organic solvent, the oil viscosity ever high will be reduced to a
very low degree whereby oil slackens off the metal surface, then
is washed away with the solution carrying it.

Ultrasonic cleaning is frequently adopted to enhance the
dissolution effect.

When the electro-galvanized / hot-dip galvanized anti-
fingerprinting steel surface slightly soiled, it can take a dip
ethanol or acetone soft cloth to wipe the plate, so as to achieve
decontamination cleansing effect.

ERABYIZREARRE

A AL PR R 5 A P S T WA, e WA T
R — St 5 2 ) SO AE R T AR A — 2 BV LR F AL
5L, MR A ALIR 2 B A BT AL 2, AT S A
BRI

R B A D A U A0 o T2, A 2D R ) e A Rl A (X

Regular phosphating process and its basic principle

Phosphating treatment is to place the metal to be treated into
the phosphating solution where a layer of compact chemical
conversion film is formed on the surface of metal reacting with
dihydrogen phosphate in the phosphating solution, which serves
as pre-chemical treatment of organic coating. The treatment is
usually spraying or dipping. Phosphating of steel for appliance

T TRHAR). Bl M8 7 ST k4, )52 B TR
T, AR TR B A, 38 5 TR LK 2

A RE IS 462 Ja 32 T A P e AL B /D R L DA B9
b S B e F B MR

WAL IERESS SRR AL — A “MKETE ™, R s A L
SR — MRy, SR LIS T

A R 1) 268 PN 8 PRI ) A HLIR 2 T b
JE,

BRI IR R S H TR RO FRAR PR A A R ARy
B 2 AL PR RE v LA i T BRI P & Fe, BETR TR
PL5HIMe,Fe(PO,), - 4H Ot A, M ITTTE B 115 T /85 il 2 HE
JrA .

HRBR T2 RERRE

% FL Tl B R SR R ORI k.
Ty AR VR B S v L L SR AR, (A AR IR LRI B
W AP 52 I T 73 5 _E AR A S ) R, A A DA R B
FIRERME B X RS IERER YA FCTE AL A 068 1 1
H5E o IR PE R A TR I TG AR AT RO AT i AR R
PR i B IR [ S e
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is adopting much more frequently the pseudo-conversion
phosphating than the conversion phosphating (the latter
applicable only to the cold rolled sheet). The former is featured
as one with good adhesion and corrosion-resistance while the
latter is of better workability and shorter handling time, suitable
for fast streamline production.

Phosphating can inhibit the activity of metal surface to a
minimum possible degree and minimize the subsequent
corrosion action to a lowest possible level.

Phosphating film creates a “rough face” to the metal, providing
a good bonding interface for paint or other organic coating and
resultantly reinforcing the adhesion.

Equipotential and insulation with respect to phosphating film
deter the corrosive creepage under the film of organic coating.
After coating the galvanized steel sheet has excellent
resistance-to-punching corrosion by the reason of sacrificial
protective action. The cold rolled sheet, due to the fact that
Fe is contained in the phosphating film of it therefore capable
of forming Me2Fe (P0O4)2:4H20 crystal excellent in alkali-
resistance, is outperforming in preventing the corrosive
propagation under film.

Regular coating technology and its basic principle

The most popular coating technology in the household
appliance manufacturing industry is electrostatic powder coating
process. It is to apply induction, by means of induction effect
of high-voltage electric field, on powder coating and the target
part, so loaded with the opposite electric charge that the powder
coating is absorbed onto the target part. The target parts will
then be put in the baking oven for baking to flow flat into film.
The powder coating is classified into two: thermoplastic type
and thermosetting type. The former is made simply by its fusion
to flow flat; the latter, after flow flat, still need cross-linking
hardening to form film.

BEMNARBURE O TS

BORP R AL LS A E TR
AT S50-150 p m/FERITRAE, IR RT Y 5], AE S

e
X AR 3, AT AT [R) R/ N AR B B, £
TEEER A

X 28 FofoAsS AR F) S I P 5 W Y A 2 ek T DA [ A
H BRH R R,

Electrostatic powder coating process has the following
merits:

It can be applied directly onto the target parts after its surface
treatment;

It is applicable where the coating thickness is between 50-
50um, and is of uniform thickness, no flowing mark.

It is widely applicable to the different target parts, can be used
on target part in different size and different shape, including
inner and outer wall of the pipe.

It is flexibly adaptable to various kinds of powder coating; the
spilt powder coating can be reclaimed for use. Its utilization
efficiency therefore is high.
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B RS B AR 2 S| Typical painting examples of steel for household appliances

TR Phosphatibility RMELEAREREN

RIS THARIIRRIR TEART, L2 1alen T oees phosnaino srien o aonor

VORLAR . P AU PR B RS S A B T R AT R conditions, the cold rolled sheet, galvanized sheet and SERHLSMNE ZSE =S ZEESMILE
e, BRI S0 , I — i ATk 2—4g/m’, galvannealed sheet are exclusively of excellent phosphatibility, bk?gglﬂgm : BB lﬂé}gg$w ?;I;Eﬁf%iéﬁ’fﬁ

e . : RIBTR
the phosphating film is compactly crystallined and weighed as a Electro-galvanized sheet | Hot-dip galvanized sheet | Galvannealed sheet for

for casing of the washing for outdoor mounted outdoor mounted
machine set for air conditioner set for air conditioner

Test item Cold rolled sheet for

to be ranging in 2-4g/mZ. : )
side cover of refrigerator

Crojs?'lsJ ﬁatch * * * *

SIS SEESMLA —KHE ope et
Ny THE TihE
IKFEMIAR A RARHLINE F = e = : ;
5 - Fherrss P eSS s A4 Adhesion i
RELR FRFESER Hotdi ,..\%Iglf.fwd heet G ,l.n%fg%#f%dn fi*}:}f Impact test * * * *
: . ot-dip galvanized shee alvannealed sheet for
el roIIec: Shfe.Et fon; Sl Elgctro;%ﬁlvamZE.d Sl ;:(.)r for outdoor mounted set for air outdoor mounted Ri4% * * * *
cover ot retngerator casing ot the washing machine conditioner set for air conditioner _ . Cross hatch
ZRMEN tape test
Wet adhesion .
by
Impact test * * * *

£ 1mm 8] fEHt %1 1004% , Scotch 600#is = F] 51k
Cross hatch  Make the cross hatch cut with the sharp cutting tool. The number of lines in each direction are Il and the
RIS tape test  gpacing between lines is 1mm, sctoch 600# tape peel off.

Test method
Adr S0kgemEME, WMEREITEURS

Impact test  After rapidly deforming by 50kgcm impact. Examine the impacted area for cracking

TEF AR AE * R X REBE
Jadgement No tape off tape off heavily
“RMESN* AR T KRB N FHR— KM & 7 7R T R
Wet adhesion Panel is dipped into boiling water for 2 hours, then tested its adhesion with the way metioned above
R HIRFHIA

And the test data should be confirmed

A RRBRTE R AL R 2 AL PR B AL I ROIIE S (SEMBE 1)

The morphology of phosphating film treated on the electrical appliance coating line of various steel sheets (SEM) kaﬁﬂ'l*ﬁﬁﬁ %Z‘Zﬂw_l:lilﬁﬁ =i Eﬁ’_l:’l‘)lﬁﬁ §iﬁ:§&l\$ﬂ}-ﬁ
ittt 0 RELR FRFEEER HIESER ISR SR

Cold rolled sheet used Electro-galvanized sheet Hot-dip galvanized Galvannealed sheet for
for side cover of the for casing of the washing | sheet for outdoor-mounted outdoor mounted
refrigerator machine set for air conditioner set for air conditioner

Corrosion-resistance test

SST 500h \
(cross-cut) ,}

=
b

500/t b 55 B 5 AL T g ik RE (ASTM B117)

The cosmetic corrosion-resistance of various steel sheets (ASTM B117, SST 500h)
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FimIREEB  Environmental product declaration

1kg ZE = mAEm BEEE TN 5= Life cycle assessment result of 1kg cold rolled steel

INE SIS FR =2V v ¥E Environmental load index Unit Quantity
HKiFEFE (ADP) kgSbeq./kg 0.0044 Abiotic Depletion Potential (ADP) kgSbeq./kg 0.0044
BEJRHFE(EDP) MJ/kg 12.2780 Energy Depletion potential (EDP) MJ/kg 12.2780
SIRTEEH S (GWP 100 ) kg CO,eq./kkg 1.0656 Global Warming Potential( GWP 100) kg CO, eq./kg 1.0656
B2 L7 T1(AP) kg SO, eq./kg 0.0047 Acidification Potential (AP) kg SO, eq./kg 0.0047
=E5 LB N(EP) kg PO% eq./kg 0.0005 Eutrophication potential(EP) kg PO% eq./kg 0.0005

FEFRULAR. Note on indexes:

1) RIRERE (ADP) : #liE1kg A3 MHENSNE 1)Abiotic Depletion (ADP): stibium equivalent depleted for manufacture of 1kg cold-rolled product

2) ﬁg;‘)g;ﬁﬁ(EDp): #Hi3E1 kg AL B ERE R REE 2)Energy Depletion (EDP): energy depleted for manufacture of 1kg cold-rolled product

3) 2KTEHAS (GWP100) ;. #lE1kg A= mHN —EHkSE 3)Global Warming Potential (GWP 100): carbon dioxide equivalent emitted for manufacture of 1kg cold-rolled product

4) BIBA(AP): HliE1kg AL BHERE — SUL TR 4)Acidification potential (AP): sulfur dioxide equivalent emitted for manufacture of 1kg cold-rolled product

5) BEFRNENEP): HIE1kgAEL ™= RHRNBHERIREE 5)Eutrophication potential (EP): phosphate radical equivalent emitted for manufacture of 1kg cold-rolled product

= - N = s " — o A e o N — Note: This product life cycle assessment result is completed by World Steel Association and Baosteel through operation,

e A RE G EAPRENTENEREERNNENEETER, RESBERRENE=LE, environmental performance data represents practical production performance of Baosteel.

K 1 S T 85 A Gy R & I BRI AR R TR, AR RIS SR B L P S A A R B AR R A AR eI AR . sk, EIEEANE B Drawing 1 shows contributions relevant to all phases of cold-rolled product life cycle, cold-rolled product life cycle process is divided into three phases

of steel manufacture process, transportation, upstream according to environmental influence kind.

o “PIEKHIAET FEIRTEAI BRI A A AR

e Steel manufacture process" mainly refers to production process in steel enterprise;

o “izyT EEIRPA A, MR, GRAFRGERRL, REIR. WA s Rk A R e Transportation" mainly refers to the transportation process from producing area to steel enterprise of bulk original materials, energies, auxiliary
o L FEARMM AT HANGEAE, BEUR. FBIARFSSETEM S MBI R . AR, SRR TE el SR materials such as iron ore, coal, limestone;
RIS, TN KR B R e Upstream" mainly refers to mining, production process of raw materials, energy, auxiliary materials procured externally for steel enterprise production

outside steel enterprise , including environmental gains generated by auxiliary steel product outside the enterprise, such as cement raw materials used
for blast furnace slag.

000 - FEkHTE Et - b
% [ | | | | . 100% = Steel manufacture process Transportation = Upstream
| ] | ]
80% ||
60%
60%
40%
40%
20%
20%
0 . . . Bl == I
ADP EDP GWP 100 AP EP 0 . . . . 1N
ADP EDP GWP 100 AP EP
1 1kg 5L Bl A i 8 34 B B ER 55 5% 0 A A 1 5T ik Drawing 1 Contributions to environmental influence relevant to all phases of 1kg cold-rolled product life cycle

In all phases of cold-rolled product life cycle, 94% of ADP, 77% of EDP occur in steel manufacture process. They are mainly depletion of iron ore
resource, coal in steel manufacture process.
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74. 75.



76.

FimIREEB  Environmental product declaration
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zlellsi|Life cycle assessment result of 1kg hot-galvanized steel

Environmental load index Unit Quantity
Abiotic Depletion Potential (ADP) kgSbeq./kg 0.0066
Energy Depletion potential (EDP) MJ/kg 16.6220
Global Warming Potential( GWP 100) kg CO, eq./kg 1.4473
Acidification Potential (AP) kg SO, eq./kg 0.0089
Eutrophication potential(EP) kg POi-eq./kg 0.0007

Note on indexes:

1)Abiotic Depletion (ADP): stibium equivalent depleted for manufacture of 1kg hot-dip galvanized product

2)Energy Depletion (EDP): energy depleted for manufacture of 1kg hot-dip galvanized product

3)Global Warming Potential (GWP 100): carbon dioxide equivalent emitted for manufacture of 1kg hot-dip galvanized product
4)Acidification potential (AP): sulfur dioxide equivalent emitted for manufacture of 1kg hot-dip galvanized product
5)Eutrophication potential (EP): phosphate radical equivalent emitted for manufacture of 1kg hot-dip galvanized product

Note: This product life cycle influence evaluation result is completed by World Steel Association and Baosteel through operation,

environmental performance data represents practical production performance of Baosteel.

Drawing 1 shows contributions relevant to all phases of hot-dip galvanized product life cycle, hot—dip galvanized product life cycle process is
divided into three phases of steel manufacture process, transportation, upstream according to environmental influence kind.

e "Steel manufacture process" mainly refers to production process in steel enterprise;

e '"Transportation" mainly refers to the transportation process from producing area to steel enterprise of bulk original materials, energies, auxiliary
materials such as iron ore, coal, limestone;

e "Upstream" mainly refers to mining, production process of raw materials, energy, auxiliary materials procured externally for steel enterprise production
outside steel enterprise , including environmental gains generated by auxiliary steel product outside the enterprise, such as cement raw materials
used for blast furnace slag.

100% u Steel manufacture process Transportation m Upstream
0
| | | ] | ]
80%
60%
40%
20%
EDP GWP 100 AP EP

Drawing 1 Contributions to environmental influence relevant to all phases of 1kg hot-dip galvanized product life cycle

Throughout all phases of hot-dip galvanized product life cycle, 91% of ADP, 73% of EDP occur in steel manufacture process. They are mainly
depletion of iron ore resource, coal in steel manufacture process.

78% of GHG is generated in steel production process, in which 10% generated in transportation phase, 12% coming from raw material and energy of
upstream. In steel production, the coal as main energy source and reducing agent is the most important source of GHG generated.

Influence to AP and EP is mainly generated in transportation phase, for raw materials, energy sources of iron ore, coal etc. coming from Australia,
South America, due to large transport amount, far transport distance, seagoing vessel is adopted for transportation with main fuel of diesel oil,
therefore sulfur dioxide, nitrogen dioxide generated during transportation cause more serious influence to AP, EP. Removal device of sulfur dioxide,
nitrogen dioxide is set in iron and steel manufacture process to reduce environmental influence at the maximum.

6.1 Cycle
All iron and steel products are valuable recyclable materials 100% of which can be reclaimed and utilized, Baosteel uses recycled steel scrap as
raw material of steelmaking; all wrappage can be recycled and utilized, such as steel binding band, steel angle armor, covering plate, wrapper sheet
of internal and external wrapper sheet, wooden bracket, antirust paper etc. can be recycled and utilized. Environmental influence of iron and steel
products supplied by Baosteel has contained environmental benefit brought by reclamation of steel material after use.

6.2 Final disposal
100% of iron and steel product can be recycled without any waste treatment (such as burning, burying etc.), 100% of slitter edge and cuttings
generated during iron and steel product processing can be recycled and utilized.
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1zl Life cycle assessment result of 1kg electro-galvanized

Environmental load index Unit Quantity
Abiotic Depletion Potential (ADP) kgSbeq./kg 0.0072
Energy Depletion potential (EDP) MJ/kg 17.9720
Global Warming Potential( GWP 100) kg CO,eq./kg 1.6366
Acidification Potential (AP) kg SO, eq./kg 0.0099
Eutrophication potential(EP) kg PO eq./kg 0.0007

Note on indexes:

1)Abiotic Depletion (ADP): stibium equivalent depleted for manufacture of 1kg hot galvanized product

2)Energy Depletion (EDP): energy depleted for manufacture of 1kg hot galvanized product

3)Global Warming Potential (GWP 100): carbon dioxide equivalent emitted for manufacture of 1kg hot galvanized product
4)Acidification potential (AP): sulfur dioxide equivalent emitted for manufacture of 1kg hot galvanized product
5)Eutrophication potential (EP): phosphate radical equivalent emitted for manufacture of 1kg hot galvanized product

Note: This product life cycle influence evaluation result is completed by World Steel Association and Baosteel through operation,
environmental performance data represents practical production performance of Baosteel.

Drawing 1 shows contributions relevant to all phases of electro—galvanized product life cycle, electro—galvanized product life cycle process is
divided into three phases of steel manufacture process, transportation, upstream according to environmental influence kind.

e "Steel manufacture process" mainly refers to production process in steel enterprise;

e '"Transportation" mainly refers to the transportation process from producing area to steel enterprise of bulk original materials, energies, auxiliary
materials such as iron ore, coal, limestone;

e "Upstream" mainly refers to mining, production process of raw materials, energy, auxiliary materials procured externally for steel enterprise production
outside steel enterprise , including environmental gains generated by auxiliary steel product outside the enterprise, such as cement raw materials
used for blast furnace slag.
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Drawing 1 Contributions to environmental influence relevant to all phases of 1kg electro—galvanized product life cycle

Throughout all phases of electro—galvanized product life cycle, 93% of ADP, 78% of EDP occur in steel manufacture process. They are mainly
depletion of iron ore resource, coal in steel manufacture process.

83% of GHG is generated in steel production process, in which 9% generated in transportation phase, 8% coming from raw material and energy of
upstream. In steel production, the coal as main energy source and reducing agent is the most important source of GHG generated.

Influence to AP and EP is mainly generated in transportation phase, for raw materials, energy sources of iron ore, coal etc. coming from Australia,
South America, due to large transport amount, far transport distance, seagoing vessel is adopted for transportation with main fuel of diesel oil,
therefore sulfur dioxide, nitrogen dioxide generated during transportation cause more serious influence to AP, EP. Removal device of sulfur dioxide,
nitrogen dioxide is set in iron and steel manufacture process to reduce environmental influence at the maximum.

6.1 Cycle
All iron and steel products are valuable recyclable materials 100% of which can be reclaimed and utilized, Baosteel uses recycled steel scrap as
raw material of steelmaking; all wrappage can be recycled and utilized, such as steel binding band, steel angle armor, covering plate, wrapper sheet
of internal and external wrapper sheet, wooden bracket, antirust paper etc. can be recycled and utilized. Environmental influence of iron and steel
products supplied by Baosteel has contained environmental benefit brought by reclamation of steel material after use.

6.2 Final disposal
100% of iron and steel product can be recycled without any waste treatment (such as burning, burying etc.), 100% of slitter edge and cuttings
generated during iron and steel product processing can be recycled and utilized.
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Compliance of RoHS Declaration

Dear Customers:

After careful evaluation of EU Directives 2002/95/EC(commonly called “RoHS") , Baoshan
Iron & Steel Co., Ltd. (hereinafter referred as BAOSTEEL) hereby certifies the steel
products manufactured by BAOSTEEL, which have been listed in the ANNEX, are fully
comply with Directive 2002/95/EC of the European Parliament and of the Council of
January 2003, on the restriction of the use of certain Hazardous Substances in electrical
and electronic equipment. None of our products nor packaging materials contain any
unconditionally banned substances, including Cadmium (Cd) and its compounds, Lead (Pb)
and it's compounds, Hexavalent chromium (Cr) compounds, Mercury (Hg) and it's
compounds, and prohibited flame retardants, namely Polybrominates biphenyls (PBB's),
nor Polybrominated diphenyl ethers (PBDE's).

As Regulations from different anthorities are updated frequently, normally, these
changes are within scope, and typically involve adding substances with specific consiraints
and eliminating exemptions on certain substances with specific constraints. BAOSTEEL
continually tracks changes to regulations, evaluates the further revise in time and update
this declaration to reflect these changes.

Baoshan Iron & Steel Co, Ltd.
" February 28, 2011
1 .
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REACH Compliance Declaration

Dear Customers:
After careful evaluation of the European Union Regulation (EC) 1907/2006
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH) , Baoshan Iron & Steel Co., Ltd. (hereinafter referred as BAOSTEEL)
hereby certifies the steel products manufactured by BAOSTEEL, which have been
listed in the ANNEX 1, are fully comply with the related requirements of REACH:
1. Under the structure of the REACH Regulation, BAOSTEEL is a manufacturer of
“articles” to our EU customers(according to ECHA’s guidance for articles, the steel
coils, plates, sheets, bars, wire rods shall be considered as articles). We do not
manufacture “substances” or “preparations” and our articles do not involve the
“intentional release of substances”. Accordingly, we foresee no registration or
pre-regisiration requirement for the producis we supply to you.
2. With regard to the requirements of Article 33 of REACH:Duty to communicate
information on substances in articles. We declare that none of the SVHCs (the
Candidate List of Substances of Very High Concern for authorisation currently
released by ECHA till the date of Dec.19, 2011, please refer to annex 2 ) is present in
BAOSTEEL's steel products (and also package) in quantities totaling in a
concentration equal or above 0.1%.
3. With regard to the requirement of Article 67 of REACH: A substance on its own,
in a preparation or in an article, for which Annex XVII contains a restriction shall not
be manufactured, placed on the market or used unless it complies with the conditions
of that restriction. 'We declare that none of the restricted substances is present in
BAOSTEEL’s steel products (and also package) in quantities totaling in a
concentration equal or above 0.1%.
As REACH Regulation is updated frequently, for the major changes afterwards, such
as the addition of SVHC substances into Annex XIV, the addition of restricted
substances in Annex XVII, BAOSTEEL will evaluates the further revise in time and
update this declaration to reflect these changes.

Baoshan
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