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Refractory materials for molten iron

transportation and pretreatment systems
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Jiaozuo Jinxin Hengtuo
Advanced Materials Co. . L.td

Company profile

in Hengtuo was established in July 2011 with a registered capital
}.58 million yuan. The company has With more than 400

employees, it will achieve an output value of 500 million yvuan and profits
and taxes of 70 million yuan in 2022 It is a natonal high-tech enterprise,
a national-level specialized and new "littl iant" enterprise, a postdoctoral innovation
practice base in Henan Province, and a single champion in the manufacturing industry in
Henan Province. The company is the world's largest manufacturer of aluminum-silicon
unshaped refractory materials.
The company is domestically leading and world-class in the fields of refractory materials for
industrial furnaces, solid waste treatment, and one-tank re fractory materials for molten iron. It
leads the industry in intelligent manufacturing and is a benchmark enterprise in intelligen

italization, and automation. With stable product quality and high cost performance, it is a

partner of Baowu Group, MCC and other enterprises. In the past ten years, it has

successfully provided high-quality products and system problem solutions for more than 4,
000 industrial furnaces of Baowu, Shougang, Anshan Iron and Steel and other enterprises.
On October 17, 2016, the company was listed on the "New Third Board”. In May 20
entered the innovation level and has become a provincial key reserve listed enterprise. "lht‘:
company closely follows the national promotion of environmental protection, new energy,
military and aerospace fields, relies on scientific and technological progress and technological
innovation, and after three to five years of hard work, strives to achieve an output value of 1
billion yuan and successfully land on the main board. We strive o build Jinxin Hengtuo into
an intematonally competitive and respected world-class enterprise and a pearl in the field of
new materials.
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New energy-saving refractory materials--
Refractory materials for one stop of molten iron ladles

.

The process of one stop of molten iron ladle;

aFL

Blast furnace One stop of molten iron ladle  Steelmaking converter ]

Traditional process:

Iron ladles  Mixing furnace  Iron ladles

Steelmeking converter

Blast furnace Torpedo tank Tron ladles

Jiaozuo Jinxin Hengtuo

Process flow of molton iron ladle workshop
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To build a refractory enterprise group that is
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Molten Iron ladle Brick Series

e ——

BEE |
Ladle bottom bricks

PEX

Impact zone

JiaoZuo JinXin HengTuo
Advanced Materials Co.,Ltd

Pouring mouth castables

Pouring mouth bricks
Slag zone bricks

Side wall bricks

Insulating lining
Permanent lining

Safety lining

Permanent lining
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Iron ladle side wall bricks and ladle bottom bricks

JX-ASCC-TB50

JX-ASCC-TB55

Item JX-ASCC-TD50 JX-ASCC-TD55
Al;0; (%) =50 255
SiC+C (%) 215 215
Apparent porosity (%) 200°Cx24h =10 <10
Bulk density (g/cm?) 200°Cx24h 227 >2.75
Cold compressive strength 200°C x 24h >40 >40
(MPa)
Iron ladle slag line bricks
Item JX-ASCC-TZ55 JX-ASCC-TZ60
Al,0s (%) >55 >60
SiC+C (%) =16 216
Apparent porosity (%) 200°Cx24h <10 <10
Bulk density (g/em?®) 200°Cx24h 22.75 >2.8
Cold compressive strength 200°C x 24h 40 >40
(MPa)
Pouring mouth bricks
Item JX-ASCC-BK30 JX-ASCC-BK40
Al;0; (%) =30 >40
SiC+C (%) 25 28
Apparent porosity (%) 200°Cx 24h <18 <12
Bulk density (g/cm?) 200°Cx24h 223 225
Cold compressive strength 200°C x24h >30 >30
(MPa)

JiaoZuo JinXin HengTuo 0
Advanced Materials Co.,Ltd
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Torpedo car bricks series i
P Torpedo car molten pool bricks
Slag line bricks Mouth catables Item JX-ASCC-YR60 JX-ASCC-YR65

B BOZEER Al:0; (%) >60 >65

SiC+C (%) =16 =16

"““lllllllll ' T Apparent porosity (%) 200°Cx24h <9 <9

Bulk density (g/cm?) 200°Cx24h 22.8 22.85

Cold comp(r:;ii)ve strength 200°Cx 24h san 540

Torpedo car slag line bricks
ltem JX-ASCC-YZ65 JX-ASCC-YZ70
Al20; (%) >65 >70
faithE MEXTE KAERE SiC+C (%) >18 >18
Molten Pool bricks Impact zone bricks Permanent lining bricks

p g Apparent poros_ity (%) 200°Cx24h <9 <9

Bulk density (g/cm3) 200°Cx24h >2.85 22.9

Cold compressive strength 200°Cx 24h 540 >45

(MPa)
Torprdo car impact zone bricks
Item JX-ASCC-YC6B5 JX-ASCC-YC70

Al.O; (%) >65 >70

SiC+C (%) =15 215

Apparent porosity (%) 200°Cx24h <9 <9
Bulk density (g/cm’) 200°Cx24h >2.9 >2.95

Cold comp(r;.:;s;i)vc strength 200°C x 24h 545 >45

Advanced Materials Co.,Ltd

JiaoZuo JinXin HengTuo JiaoZuo JinXin Heng Tuo
Advanced Materials Co.,Ltd
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Desulfurization device

Structural steel

e
Castables

=t

KR mixer

When the KR mixer is used for hot metal
desulfurization, it is immersed in the hot
metal ladle and stirred at a speed of 110-1401/
min, so that the hot metal is in a vortex
motion, and the hot metal and the desulfurizer
are fully mixed and reacted. Compared with
the desulfurization spray gun, it has high
desulfurization efficiency, low desulfurizer
consumption, and low metal loss, and has
become the main refractory device for hot
metal pretreatment.

Al20s (%) 260

SiC+C (%) 25

110°Cx24h 22.5

Bulk density (g/cm?)

1500°Cx3h 22.45

110°Cx24h =5

Cold Modulus of rupture

(MPa) 1500°Cx3h 28

110°Cx24h 225
Cold compressive strength

(MPa) 1500°Cx 3h 260

JiaoZuo JinXin Heng Tuo
Advanced Materials Co.,Ltd
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Desulfurization spray gun
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Al03 (%) 260 ALy
110°Cx24h =2.5
Bulk density (g/cm?)
1500°Cx3h >2.45
110°Cx24h >4
Cold Modulus of rupture
(MPa) 1500°Cx3h i Castables
110°Cx24h 225
Cold compressive strength
(MPa) 1500°Cx3h >50

Dephosphorization spray gun

Item JH-PQ-TP

Castables

Al203 (%) 265
110°Cx24h >2.55
Bulk density (g/cm?)
1500°Cx3h 22.5
110°Cx24h =5
Cold Modulus of rupture
(MPa) 1500°Cx3h =8
110°Cx24h 230
Cold compressive strength
(MPa) 1500°Cx3h 250

JiaoZuo JinXin Heng Tuo
Advanced Materials Co.,Ltd

Spray gun core
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Metallurgical spray gun INTRODUCTION T BRT M8

The spray metallurgical spray gun mainly uses powdered refining agents, such as CaSi, with

argon or nitrogen as the carrier to achieve molten steel purification. Compared with the .

molten iron pretreatment spray gun, the refractory materials used in the spray metallurgical General brick pI'Od ucts
spray gun are more severe in use conditions, and the slag erosion and thermal shock damage

are more serious. The spray gun refractory material is corundum. Main categories: argon

blowing spray gun, alloy spray gun, slag gathering spray gun. Unburned Brick
Al20: (%) 240
Item JH-PQ-CY
Bulk density (g/em?) >2.2
Al2O3+Zr0: (%) 2930 ;
Apparent porosity (%) <24
110°Cx24h =285 :
Cold compressive strength
Bulk density (g/cm?) P (MPa) & 225
1500°Cx3h =2.9
110°Cx24h >5 Fireclay bricks
Cold Modulus of rupture
) 1500°Cx3h =8 ltem JH-PN40 JH-PN42
110°Cx24h =30 Al203 (%) >40 542
Cold compressive strength
(MPa) 1500°Cx3h 260 Bulk density (g/em?) >2.15 22.20
Apparent porosity (%) ) <24 <22
Cold compressive strength 530 535
‘ . (MPa) -
. ‘| High aluminum bricks
Item JH-LZ55 JH-LZ65 JH-LZ75
O Al20s (%) 255 265 275
ft:";_-. =
s Bulk density (g/cm?) 22.3 224 22.5
_ ) _ Apparent porosity (%) <24 <24 <24
Inverted T type Direct blowing type Oblique blow type Trumpet gun
Cold compressive strength
fEITAY EUe! e W\ (Pa) i =0 =0

JiaoZuo JinXin Heng Tuo JiaoZuo JinXin HengTuo 1 3
Advanced Materials Co.,Ltd Advanced Materials Co.,Ltd
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Pyrophyllite Bricks

[tem JH-YLS

Al2O: (%) <23

Si02 (%) 273

Fe,0; (%) <1.8

Bulk density (g/cm?) 22.1
Apparent porosity (%) <18
Cold compressive strength 525

(MPa)

Light weight fireclay bricks

ltem JH-NG1.3

Al20s (%) =25
Bulk density (g/cm?) <1.3
Cold compressive strength 55
(MPa) -
Heating shrinkage (%) <2
1300°Cx12h
Thermal conductivity <0.55

(350+25) °C/{W/ (mXk) }

JiaoZuo JinXin HengTuo
Advanced Materials Co.,Ltd
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Castable series

High aluminum castables

The permanent layer of the iron ladle is mainly casted
with castables, among which the most commonly used is
the permanent layer high-aluminum castable specially used
for the iron ladle. This castable has good high temperature
resistance and corrosion resistance, can resist the corrosion
of molten iron and slag, and also has good thermal shock
resistance and reduces temperature drop. By using specially

designed castables, the durability and stability of the iron

ladle can be effectively improved, thereby reducing

maintenance costs and improving production efficiency.

ltem JX-TBJ60 JX-TBJ65 JX-TBJ70
Al20s (%) =60 265 =70
110°Cx24h 223 >2.4 >2.5
Bulk density (g/cm?)
1350°Cx3h 2225 >235 >2.45
: 110°Cx24h >30 >30 230
Cold compressive strength
(MPa)
1350°Cx3h 250 250 >50
110°Cx24h >4 >4 >4
Cold Modulus of rupture
(MPa) 1350°Cx3h >6 >6 >6
Usage Permanent layer castables for iron ladles and torpedo cars

JiaoZuo JinXin HengTuo
Advanced Materials Co.,Ltd
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Al203-SiC castables

The A1203-SiC castables for the iron Coating series

ladles/torpedo car mouth is mainly considered

to be eroded by molten iron. It is cast as a Caating ter pwrsanent lning

whole using a specially developed castables, Main products: clay coating, high-alumina coating; it is

which does not shrink at the use temperature beneficial to form surface bonding between working layer

) ) bricks and permanent layer, avoid point bonding, and improve
and has high strength; there 1s less slag on the P AR R - e
the safety of iron clad use.

ladle mouth, which 1s easy to clean after slag,
) ) Coating for working linin

and has good resistance to molten iron 9 9 9
Main products: A1203-SiC coating; repair of local damage to the

erosion and permeability. This product has ,
working layer.

the characteristics of strong resistance to slag

erosion, erosion resistance, and good thermal Coating for ladle mouth

shock stability. _ , . e
ty Main products: anti-slag coating; anti-sticking slag.
ltem JX-SK60 JX-TBD65X JX-YLK70
ALOs (%) >60 65 570 JX-TTM45 JX-TTM50 JX-TFZ45 JX-TBT60
SIC+C (%) >3 >5 >5 Name Clay coating | High alymmum Anti-slag coating | AI203-SiC coating
coating
110°Cx24 h >2.35 >2.4 >2.6 Alz0s (%) 245 250 245 260
Bulk density (g/cm?)
1450°Cx3 h 93 >2.35 LD EE Bulk dcnsity 110°Cx24 h >21.8 1.9 =1.8 22.3
(g/em?)
110°Cx24 h >40 >40 >40 1350°Cx3h =175 >1.85 =907 22.25

Cold compressive strength

(MPa) 1450°Cx3 h >60 >60 >60 Cald soifRsiye 110°Cx 24 h >10 >10 >5 >10

strength  (MPa)

110°Cx24 h 25 =5 >5 1350°Cx3h =30 230 =20 =250
Cold Modulus of rupture
MPa o o
(MPa) 1450°Cx3 h 28 28 >8 Gl Modulas of 110°Cx24h >3 >3 22 >3
Iron ladle bottom repairing rupture (MPa)
Usage Iron ladle mouth castables/T'orpedo car lining Torpedo car mouth 1350°Cx3h =8 >8 =5 =10
castables castables

repairing castables

JiaoZuo JinXin Heng Tuo JiaoZuo JinXin HengTuo 1 7
Advanced Materials Co.,Ltd Advanced Materials Co.,Ltd
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Spray castables

Spray castables: easy to construct, no formwork required, the construction surface can
be quickly covered by spray equipment, significantly shortening the construction time and
improving construction efficiency. The equipment is simple, flexible to move, and

requires less construction personnel.

AlzOs (%) 265
SiC+C (%) =5
Bulk density 110°Cx24 h 22.4
(g/em?)
1450°Cx3 h >2.35
110°Cx24 h >30
Cold compressive strength
(MPa) 1450°Cx3 h 260
110°Cx24 h =5
Cold Modulus of rupture
(MPa) 1450°Cx3 h 28
Usage Torpedo lining repairing castables

Firreclay series

The refractory fireclay series produced by Jinxin Hengtuo Company include clay, high alumina, etc.
This series of products has the characteristics of suitable solidification time, high bonding strength and
good high temperature performance.

A203-SiC fireclay High aluminum fireclay Fireclay
JX-HN-ASC70 JX-HN-A60 JX-HN-N42
Al20s (%) 265 >60 242
SiC+C (%) >8 - -
Grain size distribution
<0.074mm (%) =50 250 50
Grain size distribution <2 <2 29

20.5mm (%)

JiaoZuo JinXin Heng Tuo
Advanced Materials Co.,Ltd
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Smart Manufacturing

‘l :

i L
i

Automatic molding and
brick output system

Intelligent Mixing
Distribution and
Transfer System

Automatic batching
and mixing system

Data integration and
centrs,l cuntrolgsystem

/ S

Automatic palletizing
and packaging system
for finished products

Semi-finished product
intelligent transfer
system

Finished product automatic

: ! I Auto drying systel]
inspection system

JiaoZuo JinXin Heng Tuo
Advanced Materials Co.,Ltd
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Three system certificates

Patents @ @ @

Quality Management System Certificate Occupational Health and Safety Management Environmental Management System
- System Certificate Certificate
Certificate of Scientific and Technological ot o ST Cafcn o (TSI ol TSNS
Achievements gy by i ek e
. Registration No. 9412020Y1563 Jinaro JinsinHengtuo Advanced Miaterisl CoLid Sz Jinin Heogioo Avanced il CoL1d S gt Ao Vit o L
MNERARRRIES i Emmomm g
A s After review and verification, "The development of iron Qualey Mamss o s o withSdard req _— T | ' Eaviamea s st ol i Sanded
ZEEBL “— WK BBk E THE ladle working lining bricks for one tank of molten iron R e [ER— L
MEERTE” BBARARERARRE, FRMK pretreatment " has been confirmed as a scientific and - W . e ! :
i technological achievement, and this certificate is hereby ek | 2 e e e -
KRN K EBRATHAROAMLT issued.

Completion unit: Jiaozuo Jinxin Hengtuo Advanced
Materials Co., Ltd.

RENX B
BEEW 2028 580

Issuing authority:
Henan Provincial Department of Science and Technology
Issuing date: September 10, 2020
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Honors--Provincal level

Honors--National level

Jiaozuo Jinxin Hengtuo Advanced Materials Co., Ltd. 2021

National-level specialized and innovative
"little giant" enterprise

Henan Province "Gazelle" Enterprise
(Science and Technology Small Giant
Enterprise)

Ministry of Industry and Information Technology

August 2022 Henan Provincial Department of Science and Technology
December 2021

(Note:Specialized and innovative "little giant" enterprises are the best
among "specialized and innovative" enterprises, and are leading
enterprises that focus on niche markets, have strong innovation
capabilities, high market share, master key core technologies, and
have excellent quality and efficiency)

(Note:Henan Province's "Gazelle Enterprises" refer to
enterprises that have entered a high-growth period after
starting a business by relying on technological innovation or
business model innovation. These enterprises are
characterized by high innovation level, rapid development
speed, good growth, high growth potential, and broad market
prospects. They are awarded by the Henan Provincial
Department of Science and Technology.)

JiaoZuo JinXin Heng Tuo
Advanced Materials Co.,Ltd



