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The company
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Suxun steel had been established in 2007.As one of the Chinese largest production site for metal package,
company produce thinned and special chromium coated steel (TFS )&cold rolled sheet steel (CRC) in thickness
ranging from 0.13mm to 0.50mm. As the biggest TFS Supplier of crown caps in Asian,Suxun steel supplies over
30 customers in 20countries , specially in Asian.

More than 80% of the material produced by Suxun Steel is used in making crown caps,food can ends ,
general can (chemical or technical),steel for cable wrapping. In 2014, it has been certificated by ISO 9001. .

Found as Tin free steel mill, the plant started chromium coating operation in 2007. In 2009 invested

“Hengfeng steel” , the second TFS mill which has already occupied 70% market of steel for crown caps.In
2013, Suxun steel commissioned first six—stand tandem cold rolling mill in China.

With the completion and commissioning of a new chromium coating line for wide strip(1200mm) in 2014,
and a new electrolytic tinning line will start trial running in July 2015, Suxun steel will expand its production
capacity to 50,0000 metric tons of coated material. Today Suxun steel employs more than 400 people.
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Pickling

Hot rolled steel strip is the raw material for the production of tinplate. Suxun steel buys it in coils weighing

between 15 and 20 metric tons from Baosteel/Shousteel/Heibeisteel etc. This hot rolled wide strip, also called
“hot strip” , is 1.8mm to 4.0mm thick. The process at Suxun steel begins with the pickling of the hot rolled strip.

The aim is to remove the scale formed during hot rolling in a continuous pickling line.

Hydrochloric acid is used as the pickling agent in concentrations of around 20 percent and at temperatures
of around 80°C. All working tanks are separated by squeegee rolls and work with their own closed circuit.

With a line speed of 180m/min and a total pickling length of 150 meters, it will take approximately 50
seconds to produce a scale-free surface.

Finally, the strip is oiled fo prevent corrosion, separated and recoiled to weights up to 20 metric tons; the
strips can be side-trimmed before winding, depending on their infended application.
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SH 1
EREEKE 150
B2t BRI EN 91K
NEE 1.8~4.0mm
NEEE 700~1050mm line NO 1
SABSOERE 180meter/min Total length 150meters
i ysimy o] this Length of the pickling and rinsing tanks | 9Tmeters
BRERE 80°C Hot rolled strip thickness 1.8~4.0mm
RE 20% Hot rolled strip width 700~1050mm

Strip speed pickling sectionimax.) | 180meter/min

Pickling solution hydrochloric

acid
Temperature 80°C
Concentration 20%
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Cold Rolling

%% Cold rolling

First six—stand tandem cold rolling mill in China. They consist of six four—high stands in tandem, in which the
strip is rolled between two work rolls. Because of the high rolling forces , the work rolls are supported by large
diameter back-up rolls.

The length of the steel strip is increased during cold rolling, depending on the reduction in thickness in the
individual stands. The maximum speed in the last stand of the six—stand tandem cold rolling mills is 800m/min

For ensuring highest production quality within the required, extremely close tolerance the tandem cold
rolling mills include, among other technical features:

@ Close strip thickness tolerance achieved by automatic thickness control

@ Automatic coil feed and discharge

@ Automated work roll change on the six—stand tandem mil

@ Roll bending devices on each stand and continuous strip flatness measurement and control.

In order to achieve major reductions (thinner thicknesses) at high speeds, a lubricant consisting of a rolling
oil/water mixture is used in the roll gap. In addition, the strip and rolls have to be cooled with water to absorb
the heat generated during rolling.

The rolling process is computer controlled, thus ensuring the constant monitoring of production and quality.

After one year trial running, the mill improve thickness tolerances, strip flatness and the certainty of their

availability.
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Six—stand Tandem Cold Rolling Mill

Line NO

1

Strip width 700~1050mm
Entry thickness hot strip 1.8~4.0mm
Finished thickness cold strip 0.18~0.5mm
Rolling Speed(max.) 800meter/min
Coil diameter(max.) 2000mm
Pay—off reel 2000mm
Coiling reel 2000mm

Coil Weight(max.) 20T

Pay-off reel 20T

Coiling reel 20T

Diameter 330mm

Work rolls 450mm
Back-up rolls 1150mm
Barrel length 1200mm
Total power installed 22.5mw
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sl 1

WETRE 700~1050mm
ANRFELINTEE 1.8~4.0mm
RILENEEE 0.18~0.5mm
BRERE 800meter/min
MEFR (TK) 2000mm
ARDLER 2000mm
HRIOLNER 2000mm
BEE (FKX) 20T
AROLES 20T
HROAESE 20T
HIREER 330mm
BHBER 450mm
ZIERER 1150mm

IR 1200mm
LZIRBINER 22.5mw
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Degreasing
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BilE Degreasing

Before annealing, the strip must be cleaned of contaminations. For this purpose Suxun steel has two
degreasing lines, the individual coils are welded into a continuous strip run through the cleaning process. In
a first step a hot alkaline solution is sprayed onto the strip and brushes remove 80 percent of the water and
palm oil emulsion from the cold rolling process. The following electrolytic degreasing process makes the strip
metallically clean. Then, the strip is brushed again, rinsed, dried and rewound info coils weighing up to 15 metric
fons.
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degreasing

Line NO 2

Total Length 110meter

Stip thickness 0.18~0.5mm
Strip width 700~1050mm

Strip speed(max.)

400meter/min

L5751 2

RABEIKE 110meter
WNEEE 0.18~0.5mm
W= 700~1050mm
WERRNERE 400meter/min
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Batch Annealing

Cold rolling makes the strip hard and brittle, in this condition, it is not suitable for use as packaging material.
Annealing of the degreased strip restores the necessary ductility.

Batch annealing. The crystal structure of the strip, which is destroyed during cold rolling, is restored in a
treatment lasting several days and which includes heating and cooling.

Several coils stacked one on top of the other with a total stack weight of up to 80 metric tons are placed on
a base and covered with an inner cover and a furnace cover. An oxygen—free protective atmosphere of nitrogen
or hydrogen is used to prevent oxidation of the strip and to provide for an effective heat transfer. The annealing
temperatures are in the range of 552 °C —800°C.
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Batch Annealing
Furnace covers 15 sets(30 pcs)
Annealing bases 30
Annealing temperature 552~800 °C
Natural gas per cover 80Nm°/h
Protective atmostphere per cover 8~15Nm>/h
' X
J & NAPEL 1548

% '9 @ RN EREE 30
FRREEE 552~800 °C
PAXRSBE 80Nm°/h

2 EfbaE 8~15Nm>/h

ERK BN Batch annealing
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Temper Rolling

Although the crystal structure has been restored by the annealing process, the annealed material cannot
yet be used for fabrication into tinplate containers, since this would result in heavy kinks and non-uniform
forming behavior. In order to give the strip the necessary forming properties, the annealing process is followed
by dry rolling (without lubricant or coolant), also called temper rolling. The overall reduction (temper grade)
varies between 0.4 percent and 2.percent. In this operation, the roughness required for the later application is
produced, which the flatness of the strip is improved.

Furthermore, temper rolling mills of Suxun steel also have the ability of wet temper rolling. For the customers,
this double-reduced steel (DR) means a saving of material, because lower thickness are compensated by
higher strength.

After temper rolling, the strip can be sold as black plate in coils, or cut into sheets. However, by far the
greater part of the output is coated before leaving the plant.

J

E#  Temper rolling
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Temper Rolling B

line NO 1 %R 1

Strip thickness 0.18~0.5mm NEEE 0.18~0.5mm
strip width 700~1050mm WETmE 700~1050mm
Rolling speed(max.) | 400meter/min | | SAEEE 400meter/min
Coil diameter(max.) [ 2000mm RABERZ 2000mm

Coil weight(max.) B& (BKXE)

Pay—off reel 20T ABOWTAESEE | 207

Coiling reel 20T EROL FREEE | 207

Diameter B

Work rolls 450 BILIEER 450

Back-up rolls 900 ZERER 900

Barrel length 1200mm Bk 1200mm
Total power installed | 18MW LA BINR 18MW
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Tinning /Chromium Coating.

It is only at the next stage that the blackplate is transformed into packaging steel. For this purpose SuXun
has Two chromium coating line and one tinning line is under construction .

In the chromium coating lines, the coils of steel strip are first welded into a continuous strip. The amount
of strip held in the looping towers permits the continuous passage of the strip through the chromium section,
even during down-times required for welding or changing the coils. After thorough cleaning by an electrolytic
alkaline treatment and by pickling with subsequent rinsing, the strip, as a cathode, passes through a chromium-
containing electrolyte between two banks of chromium anodes.

The chromium of the anodes is dissolved electrolytically and is then deposited on the strip. chromium
can be electrolytically deposited in any required thickness. Nowadays, chromium coatings generally come in
thickness ranging from 80mg/m’ to 120mg/m’. The process ends with oiling using just a few milligrams of oil
per m’ to improve the sliding properties of the strip during processing at customer plants.ECCS can be used for
any application where welding is not required

An operator inspects the running strip for surface defects. Production know—how based on long years of
experience, combined with extensive controls and quality assurance measures, guarantees the uniformly high
quality of Suxun steel’ s TFS.

A similar process to chromium is used to produce tinning coated material, The tinning is deposited on the
strip in thickness between 1.0g/m’ to 5.6g/m’ by feeding an electric current.

14
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T E$5/4%%  Tinning/Chromium coating
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Tinning/Chromium Coating E%

Line NO 2 Z%H 2

Total length 140meter BRI KE 140meter
Strip thickness 0.1~0.6mm NEEE 0.1~0.6mm
Strip speed(max.) 180meter/min NERRE 180meter/min
Coil weight(max.) BE (RXE)

Pay—off section 20T AR OMTZAES 20T

Coiling section 20T HRON RREES 20T

Coil diameter(Max.) 1800mm BAEBER 1800mm
Eletrolyte sodium hydrate BfER (LLEPhEER ) SR
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Slittingand Cutting

More and more, Tin free steel is ordered by customers for delivery in coils, if not, the product is cut to length
as desired on cutting lines with direct drives or cut into scrolled sheets on a scroll cutting line.

Online sensor systems check each sheet for dimensional tolerance. Defective sheets semi-automatically ,
thus ensuring that only high—quality products leave the plant.

Precious and modern cutting technology makes it possible to keep within even the closest width tolerances.
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FFEL Cutting
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Packing and marking

MErmBRUT, WEREEHNRPTRAEAPZEITIT.
MR ENE—K N~ aainBRaviRE, BRILBRANESM—HKIRE R,
HENFRSERIMER: A8, RY. &3, A¥KE, 88, 55 NE~BHFE.

M Sheets

5.Steel cover- 7.Metal band strapping

For sheet, the package( from inside to outside):

1.wrapping film 2.cardboard 3. rustproof paper 4. metal angle

5, steel cover 6. Metal cap 7. metal band strapping 8. wooden skid.

3.Rustproof paper

2.cardboard

8.Wooden skid

4. metal angle

t 4. metal angle

EER 2 4R 3BE 4 SRR
S5EEEE 6. 2% 7. BILNE 8 A,
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® Coils

Outside view — 6. Cross seal + Metal band strapping + seal

«—>5.protection angle
3.Metal cap

For Coil, the package ( from inside to outside):
1. wrapping film 2. Rustproof paper 3.metal cap 4.steel cover for coil body
5.protection angle 6. Cross seal + Metal band strapping + seal

7.wooden skid.

Cutaway View

v 5.protection angle

)2 ] ‘
‘ ‘ 1. wrapping film

T I ‘
7.Wooden skid—>

[ I

3.Metal cap
2.Rustproof paper [

4.Steel cover

VESR  2B554 3UPIR 4 EEEEIR
S5iPR o HIBWE 7. A



Packing and marking

The products are packed in the manners
shown below in order to prevent them for
being damaged.

A label that indicates the manufacturing
history is affixed to the outside of the package.
In addition, a service card in contained inside.

The label and service can show the
following information on each packaging:
specification, size, grade, number of sheets (for
cut—to-length products), weight, inspection

number, coil number, and production date.
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tainer package

For coil, the package: when the pallet upload
onto the container, first of all to use the small pieces
of wood stuck at the skid feet, then cross the steel
rope into each pallet and stick it with the container.
All this is to protect the coils slip around and fall down
upon the container. Afterwards desiccant is sprayed
in the container to keep the steel from rust.

BRLR: IRLEYE, atEERSER
INRRFE, ZERNLBIRsNERBERERE
—it, REETERRBARLETEN,



For sheet, the package: upload the
sheet skids and stack two layers per the
photo, use the small pieces of wood
stuck at the skid feet to protect it from
slipping around. Afterwards desiccant
is sprayed in the container to keep the
steel from rust.

FEREL: BEERRRE,
ANRRIEFEERS ~E., REET
ESRAEARLE TR
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Transportation

Company’ s location
With short distance(2 hours driving) from Shuyang to Lianyungang( international seaport), the transportation
is very convenient.

NTHIBNE
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MoQ stondg g capacity coil number/20FT weight/coil
container
25MT 20FT 24~26MT 3~4 5~8.5MT
BNEIJE FRELIE BHE FIETRSH BEEETE
25MT 20FT 24~26MT 3~4 5~8.5MT
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Quality Assurance

During the production process from hot rolled strip to tinplate, there are numerous quality controls
pertinent fo each processing stage.

At the final inspection stage, the finished material is subjected to various physical and chemical tests.

Furthermore everyday( in the morning and afternoon), a central meeting takes place where current topics
of the day relating to industrial safety, production and quality are discussed. Participants are executives from
all production facilities, research and development and quality assurance.

The quality management system of Suxun is certified to ISO 9001.

MIFELESSEIE R AT, AAFEB—ARIINMETERI - GRAHRRIRENTE R
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NTMBEIVEBEZR: 150 9001.
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Testing Equipment i 28

Tensile machine  H{E#]

Temper tester  FEEZMREAN

Roughness tester  $BR&E NI

Compression tester  H3TEY

Coating analyzer $EEEEY

PH Meter PH {EMIizt{Y
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Standard for temper

Chinese Standard Ei#F | Janpanese Standard B4R | American Standard 3545 | European Standard ERAR
GB/T 24180-2009 JIS G3315-2008 ASTM A623M BS EN10202-2001

T T T1(T49) 15230

T.5 = = =
T2 T2 T2(T53) 15245
T12.5 T12.5 = 15260
T3 T3 T3(T57) 15275
T3.5 = = 15290
T4 T4 TA(T61) TH415
T5 T5 T5(T65) TH435
DR-7M = DR-7.5 TH520
DR-8 DR-8 DR-8 TH550
DR-8M = DR-8.5 TH580
DR-9 TH620
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Coating weights for ECCS

min. (FR/N\&) max. (BRKE) overogééo%%%elght

Chromium metal 150ma/m?
SERS mg/m 80 ~ 120mg/m?
(total chromium is the sum

3 . of metallic chromium and
Chromium oxide chromium oxide )

TS Uty
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Surface finis

Surface finish Melted Roughness( um Ra)
Bright¥¢E Yes <0.35

StoneZBE Yes 0.25~0.60

Matt 8EL Yes 0.40~0.80




OIL( DOS )
TMBP/BP/TFS

TMBP (E4R) BP(black plate) Z4R4R TFS( tin free steel) 4E484R

mg/m’ per side mg/m’ per side per side
(=@ mg/m’) (8@ mg/m’) mg/m’ (8@ mg/m")

DOS 50~200 — 3~5
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Dimensions

Coils Dimensions

BE

Thickness mm SR BA width mm(—2R)$%L) DR BA width mm ( —2R)8%.)

0.17 700~1050 700~1050
0.18 700~1050 700~1050
0.19 700~1050 700~1050
0.20 700~1050 -

0.21~0.24 700~1050 -

0.25~0.28 700~1050 -

0.29~0.36 700~1050 —_—

Sheets Dimensions

e

Thickness mm width mm Length mm

0.17 700~1050 600~1200
0.18 700~1050 600~1200
0.19 700~1050 600~1200
0.20 700~1050 600~1200
0.21~0.24 700~1050 600~1200
0.25~0.28 700~1050 600~1200

0.29~0.36 700~1050 600~1200




L8, FER

Shipping weights and dimensions

|t

Coil fER 5~8.5MT 508mm/405mm
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