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INTRODUCTION

Suzhou Zhenwu (Zhenhu) Electric Furnace Co., Ltd., founded in
Suzhou----a beautiful, historical and cultural city in August 1988, is
the Key National High-tech Enterprise specialized in research and
development of electromagnetic metallurgy technologies and
equipment manufacturing, and also is the China's Outstanding
Enterprise on Patent, one of the Top 12 China's Foundry Equipment
Vanguards, the deputy directorunit of the China National
Standardization Technical Committee on Industrial Electroheating
Installations (SAC/TC121) and Innovative Enterprise of Jiangsu
Province. It has site area of 45000m*and building area of 52000m?,
near 400 employeesincluding over 100 R&D engineers and
technicians.

Our company is famous for its ample technical forces, has engaged
many top experts including one academician of the Chinese
Academy of Engineering, and has an R&D team collecting a group
of first-class talents in the fields of power electronic frequency
conversion technology (core technology), machinery, foundry,
metallurgy, automation and software etc. We have been
cooperating with research institutes and universities such as
CISRI(Chinalron & Steel Research Institute), University of
Science and Technology Beijing, Southeast University, Soochow
University and so on. Aiming at and tracing the latest international
tendency to develop the technologies and equipment for foundry,
metallurgy and heat treatment, which are led by state and eagerly
requested by market, we have become ainduction furnace
manufacturer with significantinfluence at home and abroad. We
have passed ISO9001 certification and reexamination many times
since 2000, and identified as the High-tech Enterprise several
times from 2003. Our R&D center has been approved as “Jiangsu
Enterprise Technological Center”, “Jiangsu Engineering Research
Center for Electromagnetic Metallurgy Technologies and
Equipment”and “Suzhou Key Laboratory for Green
Electrometallurgy”.
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Ourcompany executes intellectual property strategy and has
applied for 150 patents; 104 of them have been approved, and 35
areinvention patents. We preside over and participate in the
drafting of over 10 national standards, 3 of them were approved and
published by SAC(Standardization Administration of the People's
Republic of China). Our products were awarded the National Key
New Product, the First Set of Major Equipment Product of Jiangsu,
Famous Brand Product of Jiangsu and Famous Trademark of
Jiangsu. We also published 3 important technical books, one is
Technologies and Equipment of EPM. Our company has undertaken
more than 10 projects in China Torch Program, State Science &
Technology Supporting Plan Project (branch item) and Jiangsu
Scientific & Technological Achievement Transformation Projects
etc. In addition, our products have won 8 awards including the first
prize of the Scientific and Technological Progress of All China
Federation of Industry and Commerce, the first and second prizes of
the Scientific and Technological Progress of the China Machinery
Industry, and other ministry, province and city prizes; as well as 1
Grand Gold Award of Patent and 4 Gold Award of Patent.

Having rapidly developed for many years, ourcompany has
developed 2 categories, 4 types and more than 100 specifications of
metal and nonmetal melting installations, provided more than 1000
sets of installations to domestic customers like Bao Steel, WISCO,
China First Heavy Industry, CITIC CHMC, Beijing Machine Tool
Factory and Dalian Machine Tool Factory etc. and to foreign
customersin Japan, Indonesia, Thailand, Malaysia, Vietnam,
Europe, Africa and so on, and become one of the electric furnace
manufacturers which have the mosttypes and varieties, the
strongestdesignand manufacture abilities and the widest
application fields.

“Progress with Time, Continuous Improving” is the goal for us to
pursue forever.



FEUFE

BUSINESS DIVISION

BATNEELSHRNBEEE. HRESKESA
RE. BREIMARE. BURNAGKIESBEVRIEENT
BEAERS EREBD AN

RENBGEBETERTRETEHME. MABRER. 5
BENHE, WATEFHRME (—E2 ) MSHB
(—#E=. —1EM ) PREFRETRSRENAR. T
ARE, IHBT ZNER. TEAAAENR. B
M. B, BN, KW, —E. RX471. PEEN. F
FR%E. IR E. MEELR. AERVUK FEERF
BRI AR G o

FHRARRBETERTS®EN. KN, RENNE
ENERFNURBEEEEE, AEFRKWIEES
. AR T . REMERRITESCMYLIR . KRS
MEEXH,

Suzhou Zhenwu Electric Furnace Co., Ltd. has five business
divisions, i.e. induction melting installations, special steel
and ferroalloy smelting installations, induction heating
installations, electromagnetic induction melting installations
for non-metal materials and EPC(Engineering Procurement
Construction).

Induction melting installations are mainly used for casting
automotive parts, marine propeller and roller etc. The multi-
output medium frequency power supplier produced by our
company (e.g. dual-output, triple—output and quad-output
ones), can improve equipment utilization and reduce
investment, so they are widely used. Main customers are
Bao Steel, WISCO, An Steel, Shougang, TISCO, CFHI,
Wuhan 471, CITIC CHMC, Cherry, BYD, Xingtai Roller,
Beijing Machine Tool Factory and other large and medium-
sized steel companies and casting enterprises.

Special steel melting installations are mainly used for
melting high speed steel, bearing steel, module steel and
alloy steel etc. and then for producing precision castings of
large airplanes, rotors of nuclear power plants, bearings of
low-speed diesel engine for vessels and large seamless
alloy steel pipes etc.

Induction heating installations are used for the through—
heating, hardening, tempering, normalizing etc. of metal
materials and parts and to form highly efficient, energy—
saving and environment friendly automated process lines, to
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replace the traditional fuel-fired and resistance furnaces
which have high energy consumption, high pollution and
unstable quality. Our company has provided dozens of sets
of heat treatment automatic production lines for Wuxi
Seamless, the New Smelting Engineering Technology
Center Co., Ltd. of Beijing Iron & Steel General Institute and
other oilfield companies etc.

Electromagnetic induction melting installations for non-
metal materials are used in the new application field of
induction heating. The electromagnetic induction melting
furnaces for blast furnace slag, and electromagnetic
induction melting and purifying furnace for solar grade
silicon, recently developed by our company, are the key
technological equipment for utilizing furnace slag and solar
energy to develop recycling economy as well as new and
clean energy sources.

EPC services provides specific R&D, design, manufacture
and installation according to the customers' requirements.
We have strong abilities in EPC projects about the design
and construction of steel mills; the melting technologies of
iron, steel and non-ferrous metals; the manufacture and
installation of equipment as well as environmental protection
and de-dusting facilities. Up to now, we have helped
building many steel mills with annual output from 500,000
tons to 2,000,000 tons in Indonesia, Thailand, Malaysia,
Vietnam and other countries.
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B PS5 AR ( 500kW~3000kW ) Induction Furnace Frequency Conversion Power Supply
4
DXFRIIZ R EE NS (55 HXEES)

DXRFIMBETINEIR (240, BBBEE) (—#Z)
DX Series Multiple Output Frequency Conversion Power Supply (Series Circuit)

DX Series Dual Output Frequency Conversion Power Supply (24 Pulses, Series Circuit) (One for Two)

-

DXZFI =BT IREIRE (240, BEEEEK) (—HE=)

DX Series Triple Output Frequency Conversion Power Supply (24 Pulses, Series Circuit) (One for Three)

L B 2R KePS-DXWGRT R GBENESE 4K T E RS 20146RC10024

a5 T
FABRAL SRR d AT ZIEME: —o—mE+H
YN = .
HEEHE: msrs KGPS-DX-500kW 380V/31H 816A 1000A 1200+ 10%V | 100Hz~8000Hz 500kW
KGPS-DX-800kW 380V/31H 1305A 500V 1600A 1200+ 10%V = 100Hz~8000Hz 800KW
KGPS-DX-1000kW 380V/61H 816A 1000V 1000A 2400+ 10%V | 100Hz~3000Hz 1000kW
KGPS-DX-1500kW 380V/61H 1220A 1000V 1500A 2400+ 10%V  100Hz~3000Hz 1500kW
" . N o KGPS-DX-2000kW 380V/61H 1630A 1000V 2000A 2400+ 10%V | 100Hz~3000Hz 2000kW
| Fai ! Nefo ST _ o I e S 7 <>
. x %§J§1'\%iﬁj‘%l{$*m $Hxl:?:%%' o % E}KEET TERRRE T E%”m - BB BRE, BA KGPS-DX~2500kW 480V/648 1630A 1250V 2000A  2900+10%V  100Hz~1000Hz 2500KW
/}Eﬁﬂaﬁa‘ﬂﬂj 8 EE,XF1:EE, ( ‘r;*’r —=" ), —5HF FRELR Hﬂ%&i WKE. EERATH %L%hf %5%2]; GS)= KGPS-DX-3000kW 480V/648 1960A 1250V 2400A | 2900+10%V = 100Hz~1000Hz 3000kW
R R 1] =) = = < 2 ST = badsiS
ké‘kj\ 3 HF—aEpTEFABEEH#TREIRE (BT Ei]iﬁﬁ’%%fi?il;zﬁﬂﬁ ﬁ%i: Ko HrE izt E'Jfr KGPS-DX~3500kW 480V/648 2280A 1250V 2800A  2900+10%V  100Hz~1000Hz 3500KW
ma [E]Hﬂifk ffﬁHIiJrK:#ﬁiF BEITUERNE. «:E . E?EE’\J;&%XF@TE«&E}M 00t; FrECFHMNZE KGPS—DX—a000KW 48OVIEHE 610A 1950V 20008 | 2900+ 10%V | 100Hz~1000Mz AOD0KRW
1 =, 7N B IR HY [ PN :/\\ 2 ~ P &2 o
2006{3\&5& - EERX1 |RMEBRAORA L, AL S E e TR T1 3 M E500 ~30000kWSE I Y KGPS-DX-4500kW 575V/618 2440A 1500V 3000A 3600 + 10%V 100Hz~500Hz 4500kW
1| B~ paiy N YN 7 “___ —_—n “__ ” R
W& Ji’]é’ﬂ EE,}{bFﬁEE/J? ( 16*2; B=" B ) KGPS-DX-5000kW 575V/61H 2720A 1500V 3330A 3600 + 10%V 100Hz~500Hz 5000kW
RRSIME TR EFLAIRRE S BRI KGPS-DX-6000kW 575V/618 3260A 1500V 4000A 3600 + 10%V 100Hz~500Hz 6000kW
. . . KGPS-DX-8000kW 575V/61H 4350A 1500V 5400A 3600 + 10%V 100Hz~500Hz 8000kW
DX series dual output frequency conversion power supply (series “one forfour” ). The output of power can be free and smooth at
circuit) adopts series inverting circuit, one power supply is able to any ratio. When need continuous melting, you can heat up, hold KGPS-DX-10000kW 575V/121H 5430A 1500V 6660A 3600+ 10%V ~ 100Hz~200Hz 10000kW
apply power to two furnaces simultaneously (known as “one for and composition—adjust etc. at precise temperature, and increase KGPS—DX-15000kW 575V/1248 8160A 1500V 10060A 3600 + 10%\V 100Hz~200Hz 15000K\W
two” ), one furnace is used for melting, the other may control the considerably molten iron or steel output. It is applicable to the N
desired temperature to pour and hold, or two furnaces are used for automatic casting production line which needs continuous supply KGPS-DX-20000kW 600V/1248 10200A 1600V 12500A 3800+ 10%V 80Hz~150Hz 20000kW
melting simultaneously. The power can be distributed arbitrarily of molteniron, and improves productivity drastically. We can KGPS-DX—25000kW 600V/1218 12750A 1600V 15625A 3800+10%V = 80Hz~120Hz 25000kW
according to customers' request. In 2006, we successfully supply induction furnaces with the rated capacity of 1~100t and the
developed the multi—output ones first in China basedon dual output rated power of equipped power supply of 500~30000kW. KGPS-DX-30000kW 600V/1248 15300A 1600V 18750A 3800+ 10%V 80Hz~120Hz 30000kW
frequency conversion power supply (known as “one for three”
page 01 page 02

DX RFITMBtraSIREEIR ( BREXEREE ) , —HE=

DX Series Dual Output Frequency Conversion Power Supply (Series Circuit)

DX R ZHEBETIHBIR(BRER EEZRASY

Main Technical Parameters of DX Series Multiple Output Frequency Conversion Power Supply (Series Circuit)
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KGPSFRIIZIMERR ( FHAERS )

KGPS Series Frequency Conversion Power Supply (Parallel Circuit)
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The digital scanning type self starting circuit from
zero voltage is adopted to ensure the furnace can
start reliably in the conditions of no load, light
load, heavy load or frozen load, with no impact to
grid. Once the furnace starts successfully, the
power will automatically rise to the set value, so
the whole operation is very simple. During the
whole heating and melting process, a self-
adaptive control way is used to make the power
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supply work in the conditions of full power output,
automatic frequency tracing and self-regulation of
power factor and ensure the equipment operate
steadily and reliably. The protection system uses
the advanced self-locking circuit with dual fail-
safe feedback, and has faster reaction. In
addition, the bidirectional repeated protections
are set in the input and output terminals of the
equipment.
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GW Series Induction Furnace
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The furnace body adopts the squirrel-cage type frame structure of high
quality steel plates fabricated by rolling and welding, with removable
covers on its windows and high-quality thick steel plates at bottom. There
is a supporting bracket of lining pushing mechanism on the lower part of
furnace shell. There are profiling magnetic yokes inside furnace shell
which can reduce magnetic leakage, prevent the frame structure from
heating, increase electrical efficiency, support induction coils and
enhance their strength. Without taking the yokes away, the assembly,
disassembly, maintenance, observation and heat dissipation of induction
coils can be conveniently carried out. The furnace cover is lifted and
swung by hydraulic or manual system. There is an inspection hole on the
top of furnace cover, through which temperature measurement and
supplement of alloy materials can be carried out conveniently. The use of
furnace cover can reduce heat losses, power consumption and production

cost.
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Refractory Materials
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(Upper Ring)

(Slip Plane)

T{ERrFt
(working Lining)

To better serve our customers, we provide matching refractory materials
for our induction furnaces and vacuum induction furnaces. The quality of
our refractory materials is so excellent that can replace imported
materials completely by user experiences, meantime we also provide

free maintenance to the customers using our refractory materials.

-

. Castable for furnace cover

2. SZAJ96 coil grout

3. SZJDLS-1 plastic patching

4.SZ8416 silica based and SZS416DR fused silica based acid refractory
for melting and holding castiron

5. SZAM88-900 alumina based refractory for melting aluminum alloy and
SZS416DRCU fused silica based acid refractory for melting and
holding copper alloy

6. SZAM90 neutral dry ramming materials and SZM97 basic dry ramming
materials for melting and holding steel

7.82Z2000 and Bosch electric furnace building machine

8. 82650 pneumatic vibrator

9. ZW-MICA mica paper for slip plane

10. ZW-1 ceramic fiber cloth

page 06
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ZG Series MF Vacuum Induction Melting Furnace
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2.5t Vacuum Induction Melting Furnace
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ZG series VIM (Vacuum Induction Melting) furnaces are mainly
used for special steel, high-temperature alloy and precision alloy,
oxygen free copper and copper alloy melting or casting ingots in
vacuum or protective atmosphere, and also for casting fine parts

in vacuum.

ZG series furnaces can be classified into vertical type and

page 07

500kg Vacuum Fine Casting Furnace
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1.35t Vacuum Induction Melting Furnace
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horizontal type according to the shape; and into batch type and
semi-continuous type according to the operating manner, while
more are semi-continuous type. The furnaces consist mainly of
furnace body, vacuum system, thyristor medium frequency (MF)
power supply, control system, working platform, furnace cover,
driving mechanism, water cooling system etc. All the products

from ZG-25(25kg) to ZG-13000(13t) can be provided.
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DZ Series Electro Slag Remelting Furnace

LB SE

electro slag ingot

BOME X 4P Sk AR 47 S 57 L i 4P
60t dual furnace head ESR furnace with
protective atmosphere

1B S 42 ) fh 2%
control curve of constant melting rate

5.£B8ahEH

automatic control

1.5 I
dual stations

2. &R 6. =BT o
coaxial power feed three—phase equilibrium
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gas protection high power factor
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constant melting rate low harmonic distortin
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3t ESR furnace with protective atmosphere |15t ESR furnace with protective atmosphere| 1t ESR furnace with protective atmosphere | 15t ESR furace with alternative dual arms
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ESR(Electro Slag Remelting) furnace is a special
melting installation in which the consumable
electrode immerged into molten slag pool is
melted by the Joule heat produced when electric
current flows through the molten slag, then the
melted metal drops are purified and refined when
they go through the molten slag and at last are
crystallized into an ingot in the water-cooled
crystallizer. Due to the impurity-removing function
of molten slag and better crystallizing conditions,
the ESR metal has good properties, such as high
purity, fine and uniform structure, no white point
and annual-ring segregation, ultra low sulphur
content as well as small and diffusible impurity etc.
Therefore, ESR is at an important position in the
production of medium and large forgings and
billets (including big steel pipe and roller etc.), Ni-
based alloy, high quality tool and mold steel,
maraging steel and castings of abnormal shapes.
The output of electro-slag steel per year has
reached several hundred thousands tons in China.
The ESR furnaces has become necessary
equipment for special steel plants.

The DZ series ESR furnaces with dual working
positions and high efficiency developed by our
company have following advantages:

1. The ESR furnace adopts pit type frame structure
and has good rigid as a whole, to make it possible
to control remelting speed reliably by the use of
high accuracy electronic weight measuring
system;

2. The furnace adopts single electrode, single
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phase, dual furnace positions and the integral
disassembly of the mold consisting of crystallizer
and bottom water box. In this case, when remelting
is carried outin one furnace position, the
preparation before remelting and the removing of
ingot after remelting can be carried outin another
furnace position at the same time, and then the
efficiency is doubled.

3. The use of electronic weight measuring system
with high accuracy may calculate quickly and then
control the meting rate of consumable electrode to
obtain optimal uniform crystallization. The high
quality products can be obtained specially in
remelting high alloy steel or electro-slag ingot of
large diameter;

4. The heavy current line on the secondary side
adopts parallel arrangement as well as reversal
and close arrangement (coaxial conducting). The
connection between electrode lifting mast and
heavy currentline is realized by electric brush
units, to reduce the length of water-cooled cable,
inductance and power consumption;

5. The melting rate and slag resistance are auto-
controlled, to make remelting process stable. The
melting rate may be set by menu to make process
optimization easy and reliable;

6. The efficiently-sealed inert gas protection hood
is equipped at the port of crystallizer to ensure
high quality products.

The ESR furnace consists of three main parts:
rotatable furnace head, fixed melting station and
electrical system.
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Vacuum Arc Remelting Furnace
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Vacuum Arc Remelting Furnace is an electric furnace that melts metal
by the use of arc energy, and VAR furnace is for short. Consumable
electrode is made of melted materials (charge) . During the melting
process, consumable electrode is consumed gradually, then drip into
crystallizer and condensed into ingots afterwards.

This kind of furnace is mainly used for melting active and refractory
metals such as Ti, Zr, Mo etc, also for melting alloy steels such as
heat-resisting steel, stainless steel, tool steel, bearing steel, etc..

With the rapid development of world economy, demands to rare metal

products such as Ti, Zr, Mo etc. in air service, aerospace,
petrochemicals and nuclear industries are more and more wide, with
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more requirements for both production and quality. Therefore VAR
furnaces will be used more broadly.

The VAR furnaces developed by our company have capacities from
0.5t to 15t. Furnace body is equipped with two crystallizers at fixed
positions and can be rotated for easier alternative operation, so that
power supply is fully utilized and productivity is raised.

A VAR furnace includes: furnace body, electrode stem, electrode lifter,
crystallizer and its components, slide guide connection, vacuum
system, pneumatic system, water cooling system, power supply and
its controller, optical monitoring system, electrode weighing system,
control system and safety alarm system.

HX3R 313 S BB AP

HX Series AC Electric Arc Furnace

60ME 22 7t B8 AR
60t AC Electric Arc Furnace
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20t AC Electric Arc Furnace
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HX series three phase AC EAF(Electric Arc Furnace) are c
lassified into types of normal power, high power and ultra high
power according to matched power, also into types of left
operation, right operation, and the roof swing and top—charging

according to its operating manner. The furnace consists of

and electrical auto—control system etc. The whole installation |
s designed reasonably, operates reliably and has advanced
performances. The furnaces are used for melting alloy steel and
high quality carbon steel, with capacities of 0.5t—100t. Oxygen

supply system may be equipped according to technological

furnace body, tilting mechanism, water cooling system, hydraulic requirements.

system, furnace transformer, heavy current system, HV system
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VID(Vacuum Induction Degassing) Furnace
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For some materials, such as some special steel, heat-resistant
steel, corrosion resistant steel, only need to be held and
degassing (can also be refined) in vacuum, without having to be
castin vacuum, so the VID (Vacuum Induction Degassing) furnace
appears, in the shape of a bell cap on a induction furnace,
combining induction melting and vacuum degassing in one unit,
and applied in the ferrous and non-ferrous metal industry. VID
first melts metal through induction heat at air and then does
degassing and refining under the vacuum state, finally casts in the
air or inert gas protection. In the casting process, the induction
furnace continues heating to compensate the temperature loss.
All the important secondary metallurgy treatment steps - vacuum
melting, decarbonization and desulphurization, deoxidation,
removal of undesired gases like hydrogen and nitrogen, precise
adjustment of the chemical composition and alloy stirring
uniformly are done in one single equipment. Smaller steel shops
and foundries, without large space and expensive equipment
investment, also can produce high quality vacuum treated steels,
whereas larger shops have to realize these qualities employing a
conventional bulky LF/VD/VOD production line. VID represents a
new flexible secondary metallurgy for small capacity furnaces.

L FiM & s 4% AP

60MELF 60t LF Furnace
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AOD Refining Furnace
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LF ladle refining furnace is used for refining molten steel (e.g. from
MF induction furnace). It consists of ladle, ladle car and towing
cable, furnace cover, electrode lifting mechanism, heavy current
line, water cooling system, hydraulic system, argon-blowing
system, furnace transformer, high voltage system and electrical
auto-control system, and is an important metallurgical equipment
for continuous casting and rolling. The furnace raises the
temperature of molten steel under normal pressure through arc
heating; blows Ar from bottom for stirring molten steel during the
whole process to make its temperature and composition uniform,
and also purify molten steel; finely regulates alloy composition

as well as snubs and adjusts the speed of melting and casting to
facilitate continuous production.

Main features:

1. Adopt water-cooled furnace cover and equipped with the fume-
extracting connection port which can regulate its opening degree to
maintain ultra-low positive pressure and reductive atmosphere
inside furnace;

2. Adopt copper-steel composite electrode arm to decrease the
diameter of electrode pitch circle and lengthen the life of lining;

3. Equipped with automatic or manual temperature measuring and
sampling devices to accurately measure the temperature of molten
steel;

4. Heavy current line adopts water-cooled cables, compensator and
copper-steel composite electrode arm with large sections to reduce
the impedance of power circuit;

5. Have an alloy and slag adding equipment with accurate counting;
6. Equipped with PLC control system and smelting model.

AOD}FBEmERZRSR: R BFRAFAGNTRIR
MIBGETIZENR, REUTENH F, REERIFL
FRMES, HeEBmhTRENMESGRTRE.

AOD is an important method for refining stainless steel
and the abbreviation of “Argon Oxygen Decarbonization”,
by which oxygen is blown into molten steel under the
atmospheric pressure, together with inert gases (argon,
nitrogen) blown in at the same time, in order to realize the
decarbonizing and holding chromium. AOD refining
furnace is composed of furnace body, trunnion ring, tilting
mechanism, gas control system, operating mechanism,
gas supply system, lining, furnace base and dust-
extracting system etc.

The gas control system adopts advanced inspection
technologies and reliable measuring and controlling

AODRER\BRBIANEIR, EREXNSENTERKRENE, devices, with less fault, digital display and convenient
MANBESE (F. &) , STURKEREENNEEBERFRNS operation.
iE. AODIFHIWPIR. BB . Mzt . SHEHRER. BIENE. #5

RF. WP BEMABRERFEMN.

As a complete data bank is compiled according to the
different kinds of steels to be melted and refining

AODI SR HIR AR AR MR ATIETTRORIENE  (ochnologies, the whole refining process is automated

&, MERR, HBNEREE, BFESE.

after the operator simply selects the number of steel type.
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VD/VOD Ladle Refining Furnace

30MEVOD#® 30t VOD Furnace
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120 BZ8i%iFE 120t Vacuum Casting Furnace

VD ladle refining furnace has degassing-function
under vacuum; VOD ladle refining furnace has the
functions of decarburizing, deoxidizing, degassing,
desulfurization and alloying etc.

VOD ladle refining furnace consists of fixed
vacuum tank or car-carried vacuum tank, cover of
vacuum tank, chargerin vacuum, oxygen lance,
automatic control system, vacuum ducts, fume
extraction system and vacuum pumps, and are
used for melting all kinds of stainless steel or alloy
steel with ultra- low carbon.

Main features:

1. Producing high quality products, e.g. low-alloy
steel, low carbon steel, bearing steel, bearing steel,
alloy steel, stainless steel, module steel, tool steel,
ultra-low carbon steel, and the steels with strict
requirements on gas, impurities, chemical
composition in molten steel.

2.Vacuum charging and fine tuning alloy
composition.

3. Vacuum degassing.

4. Vacuum blowing oxygen and decarburizing.

5. Feeding wire.

6. Blowing argon from bottom for stirring.

i 24EgAP

Submerged Arc Furnace (SAF)
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SAF(Submerged arc furnace) is mainly used for producing
ferroalloy, metallic silicon, calcium carbide, corundum,
phosphor and pig iron etc, generally using carbon as reducing
agent. When the furnace works, charge is put into it and
electrodes are submerged into the charge, the reduction process
with submerged arc is carried out by arc heat and the resistance
heat produced when current flows through the charge.
Generally, the reduced and melted products and furnace slag
are collected on the furnace bottom and tapped through outlet
regularly, the production process is continuous. The ferroalloy

€. HR. EReeSHRIEE%EE. REHHMNT
8. KRBT AP EZIEANINE AR, 2006F 58
BRI /A Sl E A 227000k VAR . RRBHER
R, RERFPTFT. BASDAEFNT RPEESLE, =
MmN ERREL. BE. #i. #FBE%.

products produced by the process are: ferrosilicon, silicocalcium,
silicobarium, ferromanganese with high carbon, silicomanganese,
ferrochrome with high carbon, silicochrome, silicoaluminium etc.
Our recently developed energy-saving, environmental friendly
SAF are well received by domastic and foreign customers e.g.

the 27000kVA nickel, chrome renewable SAF for South Korea's
Pohang Iron and Steel Compay in 2006 . Our products are
exported to Indonesia, Korea, Vietnam and Iran etc and won
extraordinary reputation.
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GR Series Heat Treatment OCTG Automation Process Line Induction Heating System for Pipe Extruding Production Line

MR, EEMIREWIMBING

Induction Heating Automation Process Line for Steel Billets

N EREARIEERAHF S APIFRE

Mechanical properties have reached the API(America Petroleum Institute) Standards

GTRIIEMNBEMEING ZWKGPSZIIMEREMNE . BFWIRS

GT Series Induction Through—-heating Automation Process Line for Steel Rods
ZWKGPS Series MF Induction Heating, Hardening Equipment
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S SR OFER 3
$L§E'Ji5ﬁl$—w Through—Ehl'e_“at?;ﬁé;:‘:tj-heI:I S%%allli‘ﬁg Port of GESE 'ZF_K
Dual Frequency Hardening for Roller Oxygen Cylinder Hardening for Gear Shaft
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The induction through—heating and heat-treatment process lines
developed by our company, are mainly used for the through-heating of
billets before their hot forming (e.g. forging, extruding and rolling etc.)
and the heat treatment of workpieces (e.g. hardening, tempering and
annealing etc.), and are of the advantages of high efficiency, energy—
saving, environment protection and stable product quality, compared
with fuel heating and resistance heating.

Based on the available induction heating technologies and installations,

we have successfully developed non-standard DX-600kW/GW-1
“Induction heat treatment installation for the alloy steel wheel of high

speed train” , for the 863 state project “Research and development on
the alloy steel wheel of high speed train” undertaken by the Maanshan
Iron & Steel Co., Ltd. At present, our company is advancing the
development of the induction heat treatment technologies and
equipment for large and abnormal-shape forgings and castings in order
to find idea solutions for their special heat treatment problems.

The main customized installations made by our company for users at
home and abroad are: 4 GR series OCTG(QOil Country Tubular Goods)
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For OCTG heat-treatment, MF induction heating has following

advantages, compared with traditionary gas heating and oil heating:

1.Rapid and convenient starting and stopping, lining with small
heat capacity, immediate operation after start;

2.Quick heating: induction heating using electromagnetic
induction effects generates eddy current inside workpiece, direct
and fast heating within 2-3 minutes, while gas and oil heating heats
workpieces from outside through conduction and radiation, very slow
in more than 1 hour;

3.Easy to control temperature and better temperature uniformity of
heated workpiece, smaller core-surface temperature difference in
the cross—section and smaller longitudinal temperature difference ;
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induction heat treatment automatic process lines for Jiangsu Fanli Steel
Pipe Co., Ltd., Wuxi Seamless Oil Pipe Co., Ltd. and Liaoyang
Seamless Oil Pipe Co., Ltd.; the induction quenching and tempering
automatic process lines for ® 139.7mm steel pipes and the installations
for heating and thickening the end of API petroleum pipe and for heating
and boring steel rod, for the Daqing Yilang Site OCTG Co.,Ltd.; the
induction heating system for the 36 MN extruding production line of 400
series stainless steel, for the Changshu Walsin Metal Industrial
Products Co., Ltd.; the heat treatment technologies and equipment for
the above-mentioned Ma Steel's high speed train alloy steel wheel; 2
induction quenching and tempering lines for round steel, for the New
Metallurgy High Tech Group Co., Ltd. of the Beijing Iron & Steel
Research Institute; the PC steel rod heat treatment production line for
Indonesia.

In our induction heating systems, two color infrared thermodetector is
adopted for monitoring workpiece temperature and power can be
automatically regulated in the form of closed—loop control model, and
then the workpiece temperature may be controlled within technological
tolerance.
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4.Higher heating efficiency, less heat loss, lower energy consumption;

5.Better surface quality, lower cost, scale losses = 2% for gas heating
but <0.2% for induction heating

6.Stable quality and less deformation, tinier grain, fine carbide particles
evenly distributed in sorbite, improve the corrosion resistance and
toughness, consistent performance in the vertical and horizontal
directions;

7.Environment protection, no harmful gas emission, quiet and clean
working environment for induction heating; but a lot of CO2 emission,
strong heat radiation and hard work for gas heating.
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ZWIG/ZWMOS Series HF Induction Heating Installation
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The IGBT/MOSEET high frequency power supplies made by

our company have following features:

1. Adopt sophisticated series/parallel topology and have good
reliability and stability;

2. The fully digital programmable control circuit with strong
anti-interference ability;

4. 573 AWINCC7H E T R AR ;
5. EEERAEERZ AINFINEONFIIRR 28814 ;
6. RIEMEMRITFNERTRS

3. User selectable data logging and remote networking
functions;

4. Optional WINCC?7 style interface;

5. Major parts all use original INFINEON and IR components;

6. Low price and great service.
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Electromagnetic Induction Slag Melting Furnace
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The electromagnetic induction slag melting furnace is an ideal
melting furnace for efficiently utilizing the sensible heat of molten
slag from blast furnace and submerged arc furnace etc., to produce
rock wool by “One step process” . The dual-hot-slag electrom-
agnetic induction melting furnace set for blast furnace slag,
recently developed by our company, are key equipment matching
10000~80000t/y rock wool production line by the use of the
technology.

About 50%~90% charge is 1200°C molten slag from blast furnace

and others are ores such as basalt, dolomite, fluorspar and so on.
In the melting furnace, the charge is heated, melted, composition
—-regulated, stirred and held, and then the molten slag with constant
temperature (e.g. 1550°C) and specified composition is tapped to

make rock wool.

The melting furnace consists of furnace body using induction
heating, base frame, mast, furnace cover and its lifting and rotary
mechanism, induced bodies, rotary stirrer, ultra high power freq-
uency conversion power supply, control system and closed water—
cooling system etc. The control system adopts IPC and PLC.

page 21

ZIR RS
1RES. BEEMR, 5ShRPEREETIEHEL,
E e FH8E60%IU - ;
2RAKRINKEREE A, AREER, £7K5;
BWPRENES, BWENASRETREZESE
E, EMEE ERTIX1700°C;
AIRERES, VRS RRFERERIEERS Y5,
KARRN AT ER P IKERRTE;
SREMNRREENRITHERABER. BAAE,
TR#ERE, £FIBPEEED;
6. ZFEETHAM, IMEFTLE LD,

The features of the melting furnace:

1.Higher thermal efficiency, lower energy consumption, save more
than 60% energy each ton, compared with the rock wool production
process by cupola;

2.Adopt high power induction heating, fast temperature rising, high
productivity;

3.Wider choices of applicable charge, easy to regulate the
composition and temperature of molten slag as required, the
maximum temperature of slag bath can reach 1700C;

4.High molten slag quality, mechanical and electromagnetic stirring
make the molten slag composition more uniform, there is no impurity
contamination such as furnace ash from coke by using induction
heating;

5.Special design for molten slag bottom taphole ensures the
accuracy of flow rate, easy opening and closing, and no molten slag
losses, and there is less waste slag during the whole production
period.

6.Lower comprehensive production cost and less pollution to
environment.
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MF Electromagnetic Induction Silicon Melting Furnace
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The MF multi-function silicon melting furnaces with 1t~8t rated of 300~3000kW and are of following features compared with

capacity, is a key technological equipment in which industrial the silicon melting furnaces using resistance heating, electron

silicon is melted and purified by metallurgical method and beam heating or plasma heating:

induction heating, to produce solar grade polycrystalline 1. Good product quality, less polluted;

silicon. Its furnace body and mechanical/electrical auxiliaries 2. Large output and higher productivity;

are similar to MF coreless induction melting furnace. 3. Induction heating technology and frequency conversion

power supply are maturer;

The furnaces are powered by the frequency conversion power 4. Equipmentis simpler than the silicon melting furnaces using

supplies with rated frequency of 250~1000Hz and rated power electron beam heating and plasma heating.
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