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Aerial View of Tangshan Soar Refractory Co., Ltd.



Tangshan Soar Refractory Co., Ltd. was established in 2005 and is located in Fengrun District, Tangshan City -
the cradle of the modern Chinese Industry. Our company covers an area of 48,000 gm? and has fixed assets
of over 15 million US Dollars. There are over four hundred employees in our company. More than twenty of
them are professionals and technical personnel. We also have four senior engineers, and four employees with
master's degree or above. Our company has been honored as Reliable and Trustworthy Company by 315 Na-
tional Credit Information System Platform. In 2015, Soar Refractory ranked the top in the top-100 refractory
enterprises in the official website of Refractories Window - China Refractory Association. In April 2019, our
company has been elected as the vice president of Hebei Refractory Industry Association.

Since its establishment 15 years ago, our company has been focusing on the R & D, production and market-
ing of shaped and unshaped refractories, such as sliding nozzles for high-temperature flow control system
and ladle castables. We are able to provide the overall technical services, refractory solutions and products
for ladle and tundish as well. Soar Refractory has been developing steadily and it keeps expanding continu-
ously. It has an annual production capacity of 250,000 tons. In these product segments, our sales volume
stays at the third place since many years in Hebei Province - the province with the largest steel production
volume in China. Our company's business covers the steel production areas in Northeast, Northwest, North,
Southwest and East of China and we are active both nationwide and globally. In 2018, the domestic market
share of our company's products reached 1.9%, and our market share within the Hebei province exceeded
20%. In 2017, our main business revenue was over 20 million US Dollars. In 2018, our sales revenue reached
almost 30 million US Dollars and in 2019 exceeded 40 million US Dollars. Our annual growth rate is keeping
above 30% in recent years.

Soar Refractory will keep focusing on the refractory industry. Relying on our leading advantage in high-
temperature flow control systems, we will improve the high-tech R&D center, fully explore the research and
application of new materials in the refractory field, build two production bases in South and North China, ac-
celerate the merger and reorganization, and further enhance our comprehensive competitiveness. Our new
group enterprise will base on the high-tech materials, while refractory still remains as our core field. But our

business scope will cover steel, new materials, intelligent equipment and so on. The IPO is expected to be
completed in 2023.
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Steel Ladle Refractories
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for ladle slag lines...

For Soar MgO-C bricks, high-purity and high-density fused magnesite, large crystal fused magnesite,
and high-purity graphite are used as the main raw materials. The special additives and the appropri-
ate antioxidants are added. Phenolic resin and high-efficient adhesives are binders. This brick is ma-
chine- pressed.

This product is mainly used in working linings such as ladle slag zones, sidewalls and bottoms. It
could significantly increase the service life of ladles. Especially when it is applied in slag line, its ser-
vice life could be significantly higher than that of other refractory materials. The product has the ad-
vantages of high strength, good slag resistance and good thermal shock resistance. Different types of

MgO-C bricks could be selected according to different smelting conditions and steel grades.

R EREsErR / PHYSICAL AND CHEMICAL PROPERTIES

IRH / Item BEEE
Ladle Slag Line Bricks

MgO, % 2 72
C, %> 14
FBSFLZE / Apparent Porosity, % < 4

{AFRZRE / Bulk Density, g/cm3 > 2.95
HIRMmiEEE / Cold Crushing Strength, MPa > 35

* P th el RIE=Z P ke / Tailored Solutions on Request
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Steel Ladle Refractories
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Soar Al203-MgO-C bricks and MgO-Al,O3-C bricks are

made of special grade bauxite, magnesite and corun-

dum as aggregates. With an appropriate matrix com-

position, phenolic resin and special high-strength ad-

hesives are binders.

The bricks are machine-pressed and they have the characteristics of corrosion resistance, anti-
stripping, high strength and moderate residual expansion rate. It is widely used in ladle bottom

and ladle sidewall.

PRk EREISkR / PHYSICAL AND CHEMICAL PROPERTIES

IRE / Item EREEIREE 3l
Al203-MgO-C Brick MgO-Al;03-C Brick

Al,03, % > 55 -

MgO, % > - 45
Al,03+MgO, % > 72 -
MgO+Al,0s, % > - 75

C %> 5 5

FBSFLE / Porosity, % < 7.0 5.5

{AFRZE / Bulk Density, g/cm3 > 2.90 2.90
HiEMEEE / Cold Crushing Strength, MPa > 50 40

* PR RIRIER P&k ER] / Tailored Solutions on Request
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Steel Ladle Refractories
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ular corundum and spinel. The special environmen-
tal protection binder is adopted and this brick is

machine-pressed. It is widely used in the carbon-

free ladle sidewall and bottom to reduce the pollu-

tion on smelting clean steel.

R EREsElR / PHYSICAL AND CHEMICAL PROPERTIES

IRH / Item &1 / Data
AlLO3, % > 90
MgO, % 2 6
235t / Linear Change Rate, % -0.3-+0.5

* PR ARIEE P ESKES / Tailored Solutions on Request
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Steel Ladle Refractories
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MgO-CaO bricks are made of special calcium-containing ma-
terials. The special resin is a binder. The special waterproofing

agent is added and this brick is produced

through a special treatment process. This pro-
duct is mainly used in refining
ladle to absorb non-metallic in-
clusions in molten steel and

achieve the purpose of purifying

molten steel.
IR{L4sElgtR / PHYSICAL AND CHEMICAL
IRH / Item 204 / Data
Cao, % > 18 /28 /38/48
MgO + CaO, % > 92
*SSAF, % < 3.0
FBSFLE / Porosity, % < 15.0
AR, g/cm3 2 2.90
HiRME3RE / Cold Crushing Strength, MPa > 60
0.2 MPaf 3L FHAIRE / 1650
Refractories Under Load (RUL), Tos/°C >
*5SAF = SiO2 % + Al2O3 % + Fe;03 %

* PR RIRIER P&k ER] / Tailored Solutions on Request




e A A

Steel Ladle Refractories
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MgO-Cr20s3 brick is a composite basic refractory materi-

al composed of chrome ore and magnesia.

It is compressed into shapes through different combi-
nations and is burned at high or ultra-high temperature.

It has excellent slag resistance, high-temperature

strength, corrosion resistance and fatigue resistance. It
is suitable for AOD refining furnace, DH, RH degasser,

VOD refining furnace lining, non-ferrous smelting fur-

PRk 1EREE T / PHYSICAL AND CHEMICAL PROPERTIES

IRR / Item =il =L BES ¥BES

Normal Directly- |Recombined Semi-
combined recombined

MgO, % > 50 58 50 50

Cr203, % 2 8 6 20 20

F5FLE / Porosity, % < 22 18 17 16

HiRMIESREE / Cold Crushing Strength, MPa > 25 40 40 35

T E (LB E /Refractories Under Load (RUL), 1530 1650 1700 1700

°C (0.2MPa, Tos)

* PR RIRIER P&k ER] / Tailored Solutions on Request
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Steel Ladle Refractories
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The corundum-based pre-formed shape developed
by Soar Company is a carbon-free brick made of

special bonding agent and through machine-pressed

molding. It has the advantages of high-temperature
stability, corrosion resistance and thermal shock re-
sistance, which effectively reduce carbon increase in

the steelmaking process.

So it is used on mild steel ladles.

R EREsElR / PHYSICAL AND CHEMICAL PROPERTIES

&/#/ Item &z / Data
Al,03+MgO, % > 92
{AFAZE / Bulk Density, g/cm3 > 3.10

M ESRE 110°C x 24h 50
Crushing Strength, Mpa > 1550°C x 3h 90
KAZZM 1550°C x 3h 0~ +05

Permanent Linear Change (PLC)

* PR RIRIER P&k ER] / Tailored Solutions on Request
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Steel Ladle Refractories
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Soar burned slide gate plate is burned at medium tem-

perature or high temperature.
It has the characteristics of high strength, corrosion resistance, good thermal shock stability and

good volume stability. It is the preferred material for large and medium-sized ladles.
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Soar burned slide gate plates are divided into Al203-C-based, Al203-ZrO3-C-based, MgO-spinel-based

ones, to meet the requirements of different steel grades.

PRk 1EREE T / PHYSICAL AND CHEMICAL PROPERTIES

Ing / Item AlbOs3-C- AlbO3-C- | MgO-Al;03
based ZrOz-based | _c_pased

Al203, %, > 70 70 -

AlLO3+MgO, %, > - - 80

C % 2 2 3 3

ZrO2, %, > - 4 -

HiRmfERE, MPa, > RRR 80 80 80
unimpregnated

Cold Crushing Strength, MPa, > =i 80 100 90
pitch-impregnated

BEA=E % < RRR 10 10 10
unimpregnated

Apparent Porosity, % < =R 5 5 5
pitch-impregnated

HRREE, g/cm?, 2 TR 2.9 2.95 2.9
unimpregnated

Bulk Density, g/cm3., > P=oi 292 297 292
pitch-impregnated
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Steel Ladle Refractories

y N eyt B/RABFARIERENERBEARITHKE
Unburned Slide Gate Plates MG RINERES R BEEERAREE. MR
iR, FAREIFLR B G E AR
&, ATREGNRSINE L.

The main materials of the Soar unburned slide gate
plate are Al203-C-based, Al203-MgO-based and ZrO;
-containing series. Special binder and antioxidant are

adopted. It has the advantages of high strength, cor-
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rosion resistance and erosion resistance. Its costs war

low and it does not pollute the environment. It is an

environmental-friendly product and is proved to be

the first choice for medium and small-sized ladles.

R EREErT / PHYSICAL AND CHEMICAL PROPERTIES

IRE / Item R R R IR
Al,O3-C based Material | MgO-C based Material

Al;Os, % > 90 -

MgO, % > - 85

C, %> 2.00 3.5

{AFR=E / Bulk Density, g/cm3 > 3.00 2.95
HiEMmIERE / Cold Crushing Strength, MPa > 100 80

ESFL= / Apparent Porosity, % < 12 10

Rt AIRIEEFEKES / Tailored Solutions on Request
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Steel Ladle Refractories
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For steel mills, the service life of nozzles has a profound effect on the service life of ladle and the
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consumption of sliding nozzle products. According to the above facts, Soar Refractory adopts suita-

ble raw materials and appropriate particle size distribution to make the products have good thermal

shock stability, excellent oxidation resistance, corrosion resistance and erosion resistance, and

achieve the characteristics of long service life.

IR{LEaergts / PHYSICAL AND CHEMICAL PROPERTIES

IRA / Item tRERIRIA R tREERMIR
Al,03.MgO-C based Material | Al;03.-C based Material

Al,Os3 + MgO, % > 80 -

Al203, % 2 15 90

C, %2 5 2

{AFAZE / Bulk Density, g/cm3 > 2.98 3.00

FBSFLE / Porosity, % < 7 7

* FERRIRIEE P&k EF] / Tailored Solutions on Request
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Pressed Collector Nozzles
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Steel Ladle Refractories

RANE. SEAL. BiRASE. ST
ErEE RSB E AN E T KO BEERREREMRN
R. 2ES. JufRIgEIR. FEMAEEFRR.

The pressed collector nozzle developed and pro-
duced with corundum, high alumina bauxite, flake
graphite, anti-oxidants and phenolic resin has the
characteristics of excellent thermal shock stability,
high strength, strong erosion resistance and cracking

resistance.

IB{biEaersts / PHYSICAL AND CHEMICAL PROPERTIES
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Item Al,03-C based Material
Al203, % > 75

C %> 5

{AFAZE / Bulk Density, g/cm3 > 2.90

FBSFLE / Porosity, % < 10

* FERRIRIEE P&k EF] / Tailored Solutions on Request
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Steel Ladle Refractories
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They are made of high-purity raw materials such as co-
rundum and special additives. It is poured through fine
processing and producing techniques. This pouring noz-

zle has the characteristics of excellent thermal shock sta-

S1O0NPO0.Id |0J3U0D) MO|H

bility, strong erosion resistance, corrosion resistance, high
strength and non-oxidation. It is mainly used in large-

sized ladles.

PRk EREISkR / PHYSICAL AND CHEMICAL PROPERTIES

I / Item #U4E / Data
MgO+Al203, % > 90
HiRMYERE / Cold Crushing Strength, MPa > 45
AFREE / Bulk Density, g/cm3 > 3.15
FESFLE / Apparent Porosity, % < 20

* Pt eI RIEE P =k EF] / Tailored Solutions on Request




e A A

Steel Ladle Refractories
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Soar pouring well block is made of corundum, spinel

and other raw materials. It is processed through sci-
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entific raw material preparation, appropriate particle

gradation and exquisite production technology. This

product has the advantages of excellent structural
stability, erosion resistance, corrosion resistance,
good thermal shock stability and long service life. It

is suitable to be used in various types of refining la-

dle.

R EREsErR / PHYSICAL AND CHEMICAL PROPERTIES

IRH / Item 204 / Data
Al20s, % 2 90
Ca0, < 2
#7254t / Linear Change Rate, % -0.3-+0.5

* Pt eI RIEE P =k EF] / Tailored Solutions on Request
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Soar pressed well block is machine-pressed and made of
high-quality raw materials. It has the advantages of stable
structure, erosion resistance, corrosion resistance, good

thermal shock stability and long service life.

S1O0NPO0.Id |0J3U0D) MO|H

1Bk iEgEIElR / PHYSICAL AND CHEMICAL PROPERTIES

IRH / Item FR=BE ESAE
Bulk Density, g/cm3 > Apparent Porosity, % <
NIERR 3.0 8

Corundum-based Well Blocks

AR 2.90 10

AlL,O3-C based Well Blocks

=R 2.8 12

High Alumina Well Blocks

* Pt eI RIEE P =k EF] / Tailored Solutions on Request
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Soar Refractory applies MAS Matrix optimization system and uses high-purity, high-density, high-

strength material in producing this spokewise Cr.Os-corundum-based direntional slit purging plugs.
They have the special features of structural stability, excellent air permeability, adjustable air volume,
high blowing capacity, high erosion and corrosion resistance, long service life.

This type of purge plugs is a new composite product using high-tech special raw material and is coat-
ed by castables with high performance. The air passes through conventional slits. This series of prod-

uct have even higher blowing capacity and longer service life.

R EREElT / PHYSICAL AND CHEMICAL PROPERTIES

IRE / Item RS NIERE NIEREBA | BNIEREX
fa
Al203+Mg0.Cr203 % 2 80 85
Al203:MgO, % 2 92 92
AlbO3+Cr203, % > 20 20
{AFRZ2E / Bulk Density, g/cm3 > - -
HiEMESREE / Cold Crushing Strength, MPa > 1680 1680

* Pt eI RIEE P =k EF] / Tailored Solutions on Request
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Steel Ladle Refractories

NSRS B S SERENTFTRE. RLMNEHE, EHER
Porous Pu rging Plugs ﬁﬁﬂ%ﬁq‘b%#’:-lt ' {%1E$§%@%> £, EEBA. Freg

UESHEEAIALLIARY.

Porous purging plugs are more reliable at working, safer
and more economical. When realizing a variety of meth-
ods for steel refining, high ventilation rate has to be guar-
anteed. This is far beyond what directional slit purging

plugs could do.

S1O0NPO0.Id |0J3U0D) MO|H

PRk 1EREsE T / PHYSICAL AND CHEMICAL PROPERTIES

InH / Item T-80 T-85
AlLO3, % > 80 85
Al,03.,Cr03+MgO, % > 92 92
FBSFLE / Apparent Porosity, % < 20 20

HiRMYERE / Cold Crushing Strength, MPa > - -

0.2MPa fEHIEE 1680 1680

Refractories Under Load (RUL), °C

* Pt eI RIEE P =k EF] / Tailored Solutions on Request
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Steel Ladle Refractories

MR RE3 R UGRDRISRALE T, S5

FNEFR, FIIN—EERTRIFIREHIR A%

Ladle Filler Sand

BB BRI T AR R S AUEE,
ZRIFmEEALE FEIRE. BF X
=, BFRENERZEFNA.

Ladle filler sand is made of arenaceous quartz and

high-grade chromite ore, zircon as the main raw ma-
terials. It is mixed with a certain number of additives.
Different grades could be selected according to the specific conditions of ladle refining.

This series of products have the advantages of non-floating, non-sintering, high opening rate, sim-

ple installment and safety application.

Soll0]loel}oy 9|geise)

f4534E4R / CHEMICAL PROPERTIES

IRH / Item =10 t5lR
Cr203-based ZrO-based
Al203, % 8.82 - 28.55 5.04-7.5
MgO, % 4.55-10.01 3.18 -4.55
SiO2, % 12.09 - 49.46 23.08 - 344
Cao, % 0.15-0.23 0.1-0.15
Cr203, % 23.05 - 32.27 16.1 - 23.05
Fe203, % 13.5-18.92 945 -135
ZrO2, % - 20.1 - 336
TiO2, % 0.17 - 0.26 0.09
C % <3 <3

* FERRIRIEE P&k EF] / Tailored Solutions on Request
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Steel Ladle Refractories

e W= RRFABAER , SR % TR
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Al,O3-C Briquette o i o

MiF, MERES. MRIEFNR. BEZBINK

OGS ERAAIR

Through special procedure, this product is made of
high-purity raw materials. This product could be ap-
plied directly. It has the advantages of simple han-

dling, excellent spreadability, good briquettability,
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high bonding strength, and corrosion resistance. It

is a high-quality product that connects the joint

parts of sliding nozzles.

PRk 1EREE T / PHYSICAL AND CHEMICAL PROPERTIES

IiH / Item 2 / Data
AlO3, % > 58

HH#% / Free C, % > 3.5

JEE / Thickness , mm ZREZFEK / on request
FL12 / Aperture , mm ZREZFEK / on request

PR RIRIEE &k EF / Tailored Solutions on Request
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Self-flow Castables

The self-flow castable is made of corundum, spinel and ultra-fine powder and is matched with suitable
binders, water-reducing agents and admixtures. Under its self-weight, it could be degassed and lev-
eled without vibration so as to become compact. The product has an appropriate setting and harden-
ing time. It saves labor and effort. Its handling easy and convenient and it has high strength, long ser-
vice life, high-temperature resistance, good thermal shock stability, corrosion resistance and erosion

resistance. This product is widely applied. It is suitable for filling the ladle bottoms, around the well

Bt TRHENIE.
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Steel Ladle Refractories
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S911010B.JDY d|geIseD

blocks, and the EAF roof. Mullite self-flow material and high-alumina self-flow material are suitable for

ladle and tundish permanent linings, sealing up water-cooling tubes, roof and sidewall of heating fur-

nace. In addition, self-flow materials could also be applied in mechanized construction.

L T4aetatR / PHYSICAL AND CHEMICAL PROPERTIES

Il / Item A-90 AM-95
Al203, %, 2 90 -
Al,03+MgO, %, > - 90
{AFR=EE / Bulk Density, g/cm3., > Dried at 110°C x 24h }#tf5 2.85 2.85
EIRMERE, MPa, > Dried at 110°C x 24h #t/5 30 30
Cold Crushing Strength, MPa, 2> Fired at 1500°C x 3h j&f5 90 70
EIBTUMEE, MPa, > Dried at 110°C x 24h }#tf5 4 5
Cold Strength, MPa, > Fired at 1500°C x 3h }&f5 12 12
Hifi= / Spreading Diameter, mm 170-210 (S) 200-220 (V)

PRt alRIEE P EkEH / Tailored Solutions on Request
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Steel Ladle Refractories

MERE = ERRFIBMBEAR, ARSI
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Al,Os-based low-cement Castable

. Based on the fundamental theories of refractory materi-
Alumina-based Castable y

als and the R & D experience for many years, Soar Re-
Corundum Castable P yy

. . fractory adopts ultra-fine powder technology to com-
Alumina-Magnesia Castable Jaep v v

) ) bine excellent binders and high-efficiency admixtures.
Alumina Spinel Castable

stability. It is widely applied in working linings of BOF

S911010B.JDY d|geIseD

ladles, EAF ladles and refining ladles.

According to the on-site using and operating conditions of the steel plants, we scientifically formu-

late the appropriate plans and precisely adjust the particle size composition. These products are for-
mulated through appropriate selection of binding agent and admixture.

The ladle castables produced by Soar Refractory has the characteristics of high strength, good ther-

mal shock resistance, corrosion resistance and good volume

- PR

Al>0Os-based low-cement o
Castable - .- “

AT

Alumina-Magnesia Castable

Corundum Castable ‘
REEVEERS

Alumina Spinel Castable
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Gunning Mixes
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Steel Ladle Refractories

NEEAMHERNIE. LERED. RBAFR
B RIS ST, SMORIECHITAR. =R
REBMEILY. BES. BEERE. ZRE. i
. MERFHR  BNLBELNRECRREPLIL.
RESIEXMIIRBRTRL

The ladle gunning mixes is made of corundum, high
-quality magnesia, spinel and other raw materials.

Unique binders and additives are applied.

This series of products has the characteristics of good adhesion, high strength, low rebounding

rate, easy sintering, excellent erosion resistance and corrosion resistance. They are ideal materials

for cold and hot repair of slag lines and other vulnerable parts of ladles.

R{L14sErSR / PHYSICAL AND CHEMICAL PROPERTIES

InH / Item £0iE / Data
Al203, %, = 80
MgO, %, > 2
Ca0, %, < 2

sali0)0elyay 3|geise)

PRt alRIEE P EkEH / Tailored Solutions on Request
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Steel Ladle Refractories

HETINRE WXREEEEERE NER SHEES, %R5
High Quality Refractory Mortar ~ FREVEEMERES , BRILT. BILT. Dtk M58
EE. MEmSES , ERTasgm.

Refractory mortar mainly includes chrome-corundum-
based, high alumina-based, etc. This series of products
have the characteristics of simple handling, good spread-

ability, good plasticity, easy smearing, high bonding

strength, and corrosion resistance. They are suitable for

metallurgy and the other industries.

sali0)oelyay a|geise)

Rk ieEgEIEkR / PHYSICAL AND CHEMICAL PROPERTIES

InH / Item MgO-based MgO-Al;O:s-
based
MgO, %, = 91 70
AlLO3, %, > - 8-20/5-10
¥3A3iE) / Bonding time, min 1-3 1-3
IR, MPa, > Dried at 110°C F)&/5 15 1.5
Flexural Bonding Strength at|Fired at 1500 °C x 3h /5 3.0 3.0

room temperature, MPa, >

IR A LR, % Fired at 1500 °C x 3h ¥%f5 -4 - +1 -4 - +1

Heating permanent linear rate

<1.0 mm 100 100
R / Granularity, % >0.5 mm 2 2
< 0.075 mm 60 60

* Pt eI RIEE P =k EF] / Tailored Solutions on Request
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Steel Ladle Refractories

BINIEERS BaKOYAIREE. HE2R, BaNE | EtETHa

Ladle Slide Gate Systems P& . HUERSBaVNFRILIEAEZR ARSI , MiSIREIED

SRR EE. 9ONEE.
BAKOTWEEEERRE , iRk | BERENR

4

S SEMRE | TAKRESMHHmAYEREw , LS
EBERME, (ERTERRERE. REEF. TATZEE
A%

= mEA310, 359, 410, 5018, RIEWN B9E

B, WEX/., FNEZFERSERZEE.

The ladle slide gate system is composed of a base, a frame-
AZL/Type A work, a sliding trolley, and elastic elements. The sliding trol-
ley of the mechanism could slide back and forth within the
framework. The two slide surfaces could create a fixed and

symmetric pressure through the elastic components.

The slide gate mechanism has a compact structure, ad-

vanced technology, high safety and reliability, which could
greatly increase the service life of refractory products and
realize multiple continuous slides. In use, it has the charac-

teristics of flexible operation, convenient loading and un-

loading, and easy handling for workers.

Features:

BE! / Type B This product has models of 310, 359, 410, and 501. The ap-
propriate type is selected according to the specific condi-
tions of steel plants, ladle size and required time for steel

casting.
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At the very beginning in the company’s history, to innovate technology continuously has already become the
endogenous driving force of the company’s development. We made "innovating technology and leading in
the future" to our motto. Our company has successively established the college-enterprise partnerships with
the universities such as Wuhan University of Science and Technology, and has introduced many professionals
and technical personnel with postgraduate qualifications and senior engineer qualifications. Our company
has developed a number of industry-leading high-temperature refractory products independently, which
could not only achieve substantial improvements in product formulation and quality, but the production pro-

cess has also realised a great improvement in green and sustainable development.

Product quality is the foundation of an enterprise. Soar Refractory realised the importance of quality to en-
terprise development clearly. Since being ISO9000-certified in 2007, our company has passed the reviews
every year. When our company's products have been tested both by National Refractory Quality Supervision
and Inspection Center and by China Metallurgical Refractory Testing Center in 2019, all the indicators met
the national standards and many of them even outperformed those of the national standards significantly.
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OUR SERVICE

e e
Hot Repair of Steel Ladles

Hot Repair of Steel Ladles

WEErRE

Overall Contract for Ladle Refractories

< hESRFES

Overall Contract for Tundish Refractories
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Tundish Refractories

fjEaE kO eI} oK s PR St T RSV RO RERE P , B
Tundish Upper Nozzles SRERARIIEHARIER, B/RPEEEKD

BEmTRIERET. RAERERE. R, BEESET
R, RERATEFNENRERE  JRHBRESTERES
a8

Tundish nozzles are embedded in the seating blocks of

tundish bottom. It could work with stopper rods to control

the flow of molten steel. Soar tundish upper nozzle fea-
tures good erosion resistance, good thermal shock stabil-
ity, corrosion resistance and anti-clogging. With the stop-
per rods produced by our company, it could significantly

increase the continuous casting amounts.

IR{LEaergts / PHYSICAL AND CHEMICAL PROPERTIES

S911010.1J9Y |043U0D) MO|4 Ysipun]

IRE / Item tRRERASS FEiC
Al;Os3-based ZrOz-Insert
Outer Body

Al03, 9 > 74 -

C, %> 5 -

ZrO2 % 2 - 935

F5FLE / Apparent Porosity, % < 10 10

{AFRZZE / Bulk Density, g/cm3 > 2.8 5.0

iy E5RE / Cold Crushing Strength , Mpa > 60 65

* FERRIRIEE P&k EF] / Tailored Solutions on Request
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Tundish Refractories

ERKO B/RERKAXESEHRAZ URIRIUERXKA |,
Metering Nozzles IKORTHRIERD AEME  BEMXES. AER

EMEF. R, TRRl. T2\ BeRFER.
RIBICERKOEBI T RIBTA RS | IEFEA—
NRRPERZANTKO , DESKEGEENH
M.

Soar metering nozzle is mainly an inlaid quick-
change metering nozzle. The main component of
this nozzle core is zirconium, which has the charac-
teristics of high refractoriness, good thermal shock

stability, erosion resistance, corrosion resistance,

small diameter expansion and long service life. With

the help of quick-change system, multiple metering nozzle could be used along with the long ser-

vice life tundish linings and multiple nozzles could be replaced in one casting process.

PRk EREISkR / PHYSICAL AND CHEMICAL PROPERTIES
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IRH / Item fRIRER A BT
Al;O3-based ZrOz-Insert
Outer Body

Al;O3, 9 > 74 _

C, % > 5 _

ZrO2, % 2 - 935

E5FE / Apparent Porosity, % < 10 16

{AFRZE / Bulk Density, g/cm3 > 2.7 4.5

i/ E5&=E / Cold Crushing Strength , Mpa > 60 65

* PR AIRIER P&k ER] / Tailored Solutions on Request
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Tundish Refractories

E&

REER BRPEBREEHES. MER e #E
Tundish Slide Gate Plates RIEMT. SRKSHM , EAREREOESE T

B TR ENARIER

Soar tundish slide gate plate has the characteristics of
such as high density, wear resistance, corrosion re-
sistance, good thermal shock stability, long service life. It

is the preferred material for continuous casting of large

and medium-sized tundishes and could meet the needs

of casting different steel grades.

Rk ieEgEIEkR / PHYSICAL AND CHEMICAL PROPERTIES

— ILg / Item Al,Os-C- Al,Os-C- MgO-A|203
c
3 based ZrOz-based | _c-pased
(%)
= Al,03, %, > 70 70 -
o
s Al03+MgO, %, > - - 80
o
Y C %, 2 2 3 3
S
N Zr0z, %, > - 4 )
o
- HIRMIEEAE, MPa, > S 80 80 80
unimpregnated
Cold Crushing Strength, MPa, > i 80 100 90
pitch-impregnated
BSAE % < NER 10 10 10
unimpregnated
Apparent Porosity, % < =R 5 5 5
pitch-impregnated
RRZE, g/cm?, 2 NRR 2.9 2.95 2.9
unimpregnated
Bulk Density, g/cm3., > =R 2.92 2.97 292
pitch-impregnated




k0O
Ladle Shrouds

il

IR{LEaergts / PHYSICAL AND CHEMICAL PROPERTIES

FREIE A A

Tundish Refractories

RKAZEREALSPEBRIM KZH , K
IKOEBRENRRNS. PLER&SEM. Bt
INRATCIEINRE. B/RETEIKOEEIRE

MERERF | TUBKIHRIBE IR , FUBMTFFMA.

Ladle shrouds are the connecting refractory be-
tween ladles and tundishes. They have the func-
tions as stabilizing the molten steel streams, pre-
venting molten steel from oxidizing and from
splashing, etc. The premium and mid-range ladle
shrouds of Soar Refractory feature excellent
thermal shock resistance and wear resistance,

outstanding resistance against erosion and slag.
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IRH / Item 18#% / Index

Cas | Cao | C35 | Z70 | Zes | Zss | M
Al2O3, %, 2 45 40 35 - - - -
F.C, %, > 20 25 30 12 15 18 15
ZrO2, %, 2 - - - 70 65 55 -
MgO, %, > - - - - - - 58

FESFLE / Apparent Porosity, %, <

19.0 | 19.0 | 20.0 | 21.0 | 21.0 | 22.0 | 18.0

{AFRZZEE / Bulk Density, g/cm3 >

218 | 216 | 213 | 3.50 | 344 | 3.20 | 245

HiEMESRRE / Cold Crushing Strength, MPa, >

19.0 | 19.0 | 18.0 - - - -

HIRFITEE , Modulus of Rupture, MPa, >

55 55 4.5 - - - -

MR, (1100°CKi% ) |, X/ 5 5 5 5 5 5 5

Thermal Shock Tests (1100 °C), times, >

C — <7k / Ladle Shrouds

Z — SEERNIESHRIE / ZrO2-C-based compound part * R ARIEE P ERES /
M — S58EM KRR / MgO-C-based compound part Tailored Solutions on Request
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Tundish Refractories

EAINKO FTELRPTRM DAE RN R AR EES
Immersion Nozzles TOREMFIPELERK T |, B R RN RITER
RO, REIESIRIE , 5 LS RS R E

ot

<
C.
2

. BREANIUVKOUERURRIMLEE. BHEE. K560,
RERERSFNFMRE RSB,

Immersion nozzles (also submerged entry nozzles, SEN)

protect steel fluid from being oxidized and splashing when

the liquid steel flows from tundish into crystallizer.

They improve the flowing pattern of steel fluid and the distribution of the heat flow in the crystallizer
as well. Casting operation could be stabilized and also defect surface of casting blanks could be mini-
mized. Soar customers appreciate this series of product very much because of its outstanding perfor-

mance as excellent erosion resistance, anti-clogging, long service life and low accident rate, etc.

_|

= ﬂ%'ﬁﬁg;ﬁﬁ/ PHYSICAL AND CHEMICAL PROPERTIES

o
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cl; Ing / Item $84% / Index

s

% Rso | Ras | Rao | R3s | Z70 | Zes | Zs5 | M

.

= Al,O3, %, > 50 | 45 | 40 | 35 | - - - -

®

2 F.C, %, > 18 20 22 25 12 15 18 15
ZrOz, %, > - - - - 70 65 55 -
MgO, %, > - - - - - - | - | =8
TSFLE / Apparent Porosity, %, < 190 | 190 | 19.0 | 190 | 21.0 | 21.0 | 220 | 18.0
{AFRZZE / Bulk Density, g/cm3 > 236 | 228 | 225 | 218 | 3.50 | 3.44 | 3.20 | 2.45

HiEMIESRE / Cold Crushing Strength, MPa, > | 19.0 | 19.0 | 19.0 | 18.0 - - - -

EiRIrsEE , Modulus of Rupture, MPa, > 5.5 5.5 50 | 4.0 - - - -

AEME (1100°CKE ) |, R/ 5 5 5 5 5 5 5 5

Thermal Shock Tests (1100 °C), times, >

R — @A 7kO / Immersion Nozzles

Z — SEEREEmRIE / ZrO2-C-based compound part * R ARIEE P ERES /
M — S5EiERR / MgO-C-based compound part Tailored Solutions on Request
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Tundish Refractories

RIS BRI ERNEE T REIEN , BTEHRRA RO EERS
Tundish Stopper Rods M. E/REKEIES IRRERIERE , ERT RN
B SN BRI SIS BIERTASIE. I5IE , SEA.
IR , AHRHE. WSS, SRR aRTOTARILE. REm
MERE | SSTRRISAE | SIS A,

'._ " ~ Tundish stopper rods are applied within the tundish and control the steel
flow from tundish into crystallizer. Soar Refractory provides Al,O3-C-
based and MgO-C-based stopper rods according to casting steel grades.
Different designs of stopper rods are available for bloom caster, billet

caster, rectangular billet caster, round billet caster, slab caster and thin

slab caster, depending on customer demands. They distinguish

themselves for their excellent erosion and corrosion resistance,

steady flow-control while casting and tight closure after casting, etc..

R EREErT / PHYSICAL AND CHEMICAL PROPERTIES

Ing / Item }84% / Index

Seo | Sss | Sas | Zzo | Zes | Zss M
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Al;03, %, > 60 | 55 | 45 - - - .
F.C, %, > 10 | 15 | 20 | 12 | 15 | 18 | 15
Zr0, %, > - - - 70 | 65 | 55 | -
MgO, %, > - - - - - - | 58
B57F% / Apparent Porosity, %, < 18.0 | 19.0 | 19.0 | 21.0 | 21.0 | 22.0 | 180
{ARAZZEE / Bulk Density, g/cm3 > 2.60 | 244 | 236 | 3.50 | 3.44 | 3.20 | 2.45

EIRMERE / Cold Crushing Strength, MPa, > | 23.0 | 22.0 | 20.0 - - - -

EIBTITEE ., Modulus of Rupture, MPa, > 5.0 5.0 4.0 - - - -

HEME (1100°CKE ) |, X/ 5 5 5 5 5 5 5

Thermal Shock Tests (1100 °C), times, >

S — E{KZEHE / Tundish Stopper Rods

Z — EEERNEEMRIE / ZrO2-C-based compound part * FEtB Rl RIEE PR ES /
M — E&EBAEERER / MgO-C-based compound part Tailored Solutions on Request
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Tundish Refractories

=iaXike RS REGRELE , BRENEE. BT
RIENR SRR, MESRERS. MR, S,

BRI
High Alumina Fireclay

This series of products have the advantages of simple

handling, good spreadability, good plasticity, easy

Corundum Firecla
y smearing, high bonding strength, corrosion resistance,

Cr20s3-based Fireclay

etc.

SN NIFEKifE WK
High Alumina Fireclay Corundum Fireclay Cr20s3-based Fireclay

51921|1qe}S MOJ4 Ysipun]

IB{biEaersts / PHYSICAL AND CHEMICAL PROPERTIES

IRH / Item NI FEXKiTE =Xk HBREKiE
Corundum High Alumina Cr203-based
Fireclay Fireclay Fireclay
Al20s, % > 90 80 70
Cr03, % > 2

* Pt eI RIEE P =k EF] / Tailored Solutions on Request
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Tundish Refractories

{%i81R Slag Dam R PR B B A T LB R R PO RS

FERARANEE | (RN SRR DT | BB LR

#h#R Impact Pad SIS ; S BT R % ST

B S EERES. ERTHANEN. R, SRS, PR, 18

f2ifias Stabilizer R TRl R | BT AT ,
B RKESA,

}PLE R Protection Pad
ZEFIFERTES NEEAEERE. SRR BRI | ARE
BAIPHR Corner Guard  mRpswatTS | EEEDN AN ESRAER DA RHToE

JKOEERE Seating Block e

The slag dam designed and placed in tundish could change the flow status, reduce the flow speed of
molten steel, promote the floating up of impurities in molten steel and enhance the functionality of tun-
dish to purify the molten steel. Impact pad and protection pad could effectively ensure the safety of tun-
dish and could significantly increase its service life. The series of slag dam, impact pad, stabilizer, protec-
tion pad, corner guards and seating block developed by Soar Refractory have the characteristics of excel-
lent slag resistance, good stability, high thermal strength and long service life.

This series of products are mainly divided into MgO-Al;Os-spinel-C-based, MgO-C-based, Al,03-MgO-
based ones. The above products could be suitably matched according to the different requirements of

user's smelting process, using time and smelting steel grade.
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Tundish Refractories
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The tundish dry ramming mixes is the main material for
tundish linings. This product is conceived according to the powder packing theory to design particle
distribution. High-quality magnesia or forsterite is selected as the main raw material. It is developed

applying the environmental protection binder technology.

This product has the characteristics of dry forming, quick construction, easy handling, and stable vol-
ume after construction. It could effectively reduce the pollution of tundish working lining material on

molten steel.

The tundish dry ramming mixes developed by Soar Refractory could meet the requirement for a ser-

§ vice life of 12 hours to 72 hours.
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Tundish Refractories
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Compared with the traditional thermal insulation shield as tundish lining, the tundish daub has the
characteristics of simple construction, long service life, excellent resistance to slag corrosion, easy dis-
integration after use and no pollution on molten steel.

The tundish daub is made of high-quality magnesia, dead burned high-calcium magnesite, olivine,
etc. It is developed with appropriate particle gradation, binder, plasticizer, water-reducing agent and
explosion-proof agent.

The tundish series daub developed by Soar Refractory could meet the requirements of different con-

struction methods such as manual painting and mechanized spraying.

KAt iR

Refractory Castables EEFIK AR R ERAAEINAR. &
EHREEH. MASRBRITISFIH)
PANEARRSEE . HRFE RN

REMT. BES. REEFFNR  ERTING. FEEFKAEEBIER.

for Tundish Permanent Lining

This series of permanent linings are low-cement and high-strength castables made with appropriate
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particle gradation, suitable raw materials, and appropriate amounts of ultra-fine powder and high-

efficiency additive. This series of castable have the advantages of good volume stability, high

strength, good heat preservation, etc. It is suitable for ladle and tundish permanent linings.
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Steel Ladle Refractory Solutions
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Based on our abundant expertise and experience in overall contracts of ladle refractories for over a
decade, Soar Refractory is able to provide custom-made overall solutions in this field, from planning
to construction, from maintenance to service. We could offer the most professional and economical
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materials and products to our customers.
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Tundish Refractory Solutions
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Stabilizer Corner Guard
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Tundish Dry Ramming Mixes

Refractory Castables

for Tundish Permanent Lining

WERKO
PR

Impact Pad
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Tundish Seating Block
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Tundish Slide Gate Plates Metering Nozzles
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Based on our abundant expertise and experience in overall contracts of tundish refractories for over a
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decade, Soar Refractory is able to provide custom-made overall solutions in this field, from planning
to construction, from maintenance to service. We could offer the most professional and economical

materials and products to our customers.
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While the globalization is intensifying continuously and the economic circumstances are changing funda-
mentally, Soar Refractory will remain focused on the refractory industry. Relying on our advantages in the
flow-control systems, we are going to improve our R&D-capability and to dedicate to research applica-
tions of new materials in the refractory sector. Establishment of two production bases is expected in
South and North China. In the future, the reorganized Soar Refractory will become a modernized High
Tech enterprise covering fields as steel, new materials and smart equipment, besides refractory as its core

business.

The solid expertise and professionality, careful but also flexible strategic deployment, all of these give us

sufficient confidence and courage to face the challenges and opportunities coming in the new era.
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All rights reserved to modify and interpret this document.

@Tangshan Soar Refractory Co., Ltd.

For more information please check out our website: www.soar-refractory.com.
This document is available to download on our website.

For more support please don’t hesitate to contact us!

Although care has been taken to ensure that all information contained herein is accurate
with relation to either matters of fact or accepted practice at the time of publication, Soar
Refractory assumes no responsibility for any errors or misinterpretations of such informa-

tion or any loss or damage arising from or related to its use. No part of this publication
may be reproduced in any form without the permission of the publishers.
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Tangshan Soar Refractory Co., Ltd.

Address: Ximazhuang Industrial Zone, Fengrun
District, Tangshan City, Hebei Province, PRC

Phone: +86 315 501 6598
Fax: +86 315 501 6266

Website: www.soar-refractory.com

OVERSEAS BUSINESS

] 5k % Ms. Lei SIU
HERS HERIS Director of Overseas Business
ZF#H : 150 7558 5568 4 : 152 3258 8887 Mobile Phone : +86 150 7551 5568

HBFE : tssoar023@163.com  [HBFE : tssoar068@163.com E-mail: lei.siu@soar-refractory.com



