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Torpedo ladle is a kind of large-scale hot metal transportation equipment, which has the 
advantages of small heat loss, long heat preservation time and energy saving. It can store hot 
metal and complete the operation procedures of desulfurization and dephosphorization in the 
process of hot metal transportation. Our company's aluminum silicon carbide carbon brick series 
can meet the needs of modern torpedo tank at the working layer.

Hot metal ladle is a widely used device for receiving, loosening, and buffering molten iron in the 
world's steel enterprises. It is also an important carrier in the iron-making steel-making 
section. The desulfurization, dephosphorization, and other pre-treatment stages of molten iron 
before entering the converter are also carried out in the ladle; And the aluminum silicon carbide 
carbon bricks produced by our company are applied to the working layer of the hot metal ladle.

1.1 Alumina Silicon Carbide Carbon Bricks for Torpedo Ladle

1.2 Alumina Silicon Carbide Carbon Bricks for Hot Metal Ladle

Manufactur ing process : Baux i te , corundum, 
pyrophyllite, silicon carbide and flakey 
graphite are used as the main raw 
materials, and phenolic resin is used as 
the binder, which is processed by heat 
mixing and high pressure forming.

Main application: Working lining for torpedo ladles

Manufacturing process: Bauxite, corundum, pyrophyllite, 
silicon carbide and flakey graphite are used as 
the main raw materials, made from phenolic 
resin as a binder through processes such as hot 
mixing and high-pressure molding machine heat 
treatment.

Main application: Hot metal ladle’s working lining.
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tem/Brand  AGS-T6 AGS-T9 AGS-T11 AGS-T13  AGS-T15

Chemical 
Specification

(%)

Al O ≥2 3 85 80 78 75 70

SiC≥ 5 6 8 9 11

C≥ 6 9 11 13 15

Apparent Porosity(%)≤ 5 5 4 4 4

3Bulk Density(g/cm )≥ 3.15 3.12 3.10 3.08 3.06

Cold Crushing Strength(MPa)≥ 60 50 40 30 30

tem/Brand AGS-C5 AGS-C8 AGS-C10 AGS-C12 AGS-C14

Chemical 
Component

(%)

Al O ≥2 3 87 83 79 76 72

SiC≥ 4 5 7 8 10

C≥ 5 8 10 12 14

Apparent Porosity(%)≤ 5 5 5 4 4

3Bulk Density(g/cm )≥ 3.16 3.13 3.11 3.09 3.07

Cold Crushing Strength(MPa)≥ 60 50 40 30 30



BOF is a steelmaking process that uses molten iron, scrap steel, and ferroalloys as the main raw 

materials, without relying on external energy sources. It relies on the physical heat of the 

molten iron itself and the chemical reactions between its components to generate heat. At 

present, the most commonly used steelmaking equipment is the top blown and bottom blown 

converter with alkaline oxygen. Our company's converter magnesia carbon bricks are made 

from high-quality magnesia sand and flake graphite, organic binders, added antioxidants, and 

processed through mixing, high-pressure molding, and heat treatment.

2.1 Magnesia Carbon Bricks for BOF

Manufacturing process: High-quality magnesia 

sand and flake graphite, organic binders, 

added an t iox idan ts , and p rocessed 

through mixing, high-pressure molding, 

and heat treatment.

Main application: Working lining for BOF

Item/Brand MT-C10 MT-C12 MT-C14 MT-C16 MT-C18

Chemical 
Component≥

MgO 80 78 76 74 72

C 10 12 14 16 18

3Bulk Density(g/cm )≥ 2.98 2.97 2.95 2.93 2.90

Apparent Porosity(%)≤ 4 4 3.5 3.5 3

Cold Crushing Strength(MPa)≥ 45 40 38 35 30

Manufactur ing process : H igh-qual i ty fused 

magnesia and flake graphite as the 

main raw material, organics as the 

b inder , add ing ant i-ox idants , and 

p rocessed th rough mix ing , h igh-

pressure molding, and heat treatment.

Main application: Taphole of BOF

2.2 BOF Taphole

Item/Brand TAP-12 TAP-14 TAP-16 TAP-18

Chemical 
Component≥

MgO 78 76 74 72

C 12 14 16 18

Apparent Porosity(%)≤ 5 5 4 4

3Bulk Density(g/cm )≥ 2.96 2.94 2.92 2.90

Cold Crushing Strength(MPa)≥ 40 38 35 30
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2.3 Patching Bricks

Manufacturing process : It is made from fused 

magnesia as the main raw mater ia l , 

e n v i r o n m e n t a l l y  f r i e n d l y  o r g a n i c 

compounds as binders, and a certain 

amount of sintering agents added through 

hot mixing and high-pressure molding.

Main application: Used for hot repair of magnesia 

carbon bricks and magnesia dolomite 

carbon bricks on the converter working 

face.

Item/Brand BLZ-75 BLZ-80 BLZ-85

Chemical 
Component≥

MgO≥ 73 78 83

C≥ 4 4 4

3Bulk Density(g/cm )≥ 2.85 2.90 2.95

Apparent Porosity(%)≤ 7 7 7

Cold Crushing Strength(MPa)≥ 40 40 40

Environmentally Friendly Repair Material for BOF

          Samwha Group independently researched and developed environmentally friendly water-

based self-flowing repair material for BOF. The material has good natural flowability, non-toxic 

smoke generated during sintering process, short sintering time and long durable service life. 

Improve the drawbacks of harmful smoke and the release of carcinogens such as benzo [a] pyrene 

during the use of large-area repair materials in asphalt and tar systems. It has been successfully 

used in the BOF of cooper plant, and the effect is extremely remarkable.

The specific features are as follows:

(1). It is environment friendly, and the sintering process does not release toxic and harmful fumes.

(2).The natural flowability of the material is very good.

(3).The material has good sintering property and good cohesiveness. The material sinters with the 

original furnace lining brick to form ceramic bonding.

(4).The material itself has good corrosion resistance and erosion resistance.

(5).The service life is three times that of the traditional materials .

(6).The sintering time of the material is short, and the sintering time of each ton of material is less 

than 15 minutes.
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2.4 Environmentally Friendly Repair Material for BOF 
     (Environmental Friendly Green Products)

Item/Brand  ECOKNEAD-1 ECOKNEAD-2 ECOKNEAD-3

Chemical 
Component(%)

MgO≥ 88 90 93

SiO ≤2 5.0 4.0 3.0

Fe O ≤2 3 1.5 1.0 1.0

CaO≤ 3.5 3.0 2.5

3Bulk Density(g/cm )≥ 2.41 2.52 2.60

2.5 BOF Patching Mass

Manufacturing process: Made from high-quality 

magnesia and synthetic magnesium 

dolomite as the main raw materials, and 

mixed with various composite binders. 

T h i s p r o d u c t h a s g o o d c o r r o s i o n 

resistance and thermal stability, making 

it an ideal repair material for large 

surfaces and slag lines in converters.

Main application: Used for hot repair of converter 

surfaces, slag lines, and trunnion.

Item/Brand  ZDML-75 ZDML-80 ZDBL-75 ZDBL-80

Chemical 
Component(%)

MgO≥ 75 80 72-76 76-80

SiO ≤2 2.5 2.0 1.0 1.2

Fe O ≤2 3 2.0 1.8 1.0 1.2

CaO≤ 3.0 3.0 9-11 6-8

C 4-6 4-6 4-6 4-6

3Bulk Density(g/cm )≥ 2.41 2.52 2.50 2.50

2.6 BOF Gunning Mass

Manufacturing process: Made from high-quality magnesia 

and synthetic magnesium dolomite as the main 

raw materials, and mixed with various composite 

b inders . Th is p roduct has good co r ros ion 

resistance and thermal stability, making it an ideal 

gunning material for slag lines etc. 

Main application: Used for gunning of slag lines and 

trunnion.

Item/Brand ZDPL-80 ZDPL-85 ZDPL-90

Chemical 
Component(%)

MgO≥ 78 83 88

SiO2 3-5 2-4 2-4

Fe O ≤2 3 3.0 2.0 1.0

CaO≤ 6 6 4

3Bulk Density(g/cm )≥ 2.41 2.43 2.51

Cold Crushing Strength(MPa)≥ 10 10 12
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The electric furnace, also known as the electric arc furnace, uses the high temperature generated by 

the electrode arc to smelt ore and metal. When the gas discharge form the arc, the energy is 

very concentrated, and the temperature of the arc area is above 3000 ℃. For smelting metal, 

EAF is more flexible than other steelmaking furnaces, and can effectively remove sulfur, 

phosphorus and other impurities, the furnace temperature is easy to control and suitable for 

melting high-quality alloy steel. The products of our company have been successfully 

qualified for the adverse working environment of electric furnace, and the excellent quality 

has been trusted by the customers.

3.1 Magnesia Carbon Bricks for EAF

Manufacturing process: High-quality fused magnesia 

and f l ake g raph i te as the ma in r aw 

material, organics as the binder, adding 

anti-oxidants, pressed by hot mixing and 

high pressure.

Item/Brand MT-10 MT-12 MT-14 MT-16 MT-18

Chemical 
Component(%)≥

MgO 80 78 76 74 72

C 10 12 14 16 18

3Bulk Density(g/cm )≥ 2.99 2.98 2.96 2.94 2.91

Apparent Porosity(%)≤ 5 5 4 4 4

Cold Crushing Strength(MPa)≥ 45 40 38 35 30
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Physical and Chemical Specification

3.2 EAF Hearth Ramming Mass

Manufacturing process: Dry ramming material made mainly 

f r o m h i g h - p u r i t y m a g n e s i u m c a l c i u m i r o n 

mater ia ls such as s in te red synthet ic sand, 

scientifically formulated.

Main application: For AC and DC EAF hearth ramming

Item/Brand DOLRAM-10W DOLRAM-20H DOLRAM-25S

Chemical 
Component(%)

MgO 80-85 72-76 65-68

CaO 7-11 18-20 25-30

Fe O2 3 4-7 3-5 3-5

SiO ≤2 1.5 1.5 1.5

3Bulk Density(g/cm )≥ 2.41 2.43 2.48

Compressive Strength(1500℃，MPa)≥ 20 20 20

3.3 Gunning Mass for EAF

Manufacturing process: High quality fused magnesia and magnesia olivine as the main raw material, 

adding a variety of complex binders and additives in combination and pressed by mixing.

Item/Brand EFGUN-70 EFGUN-80 EFGUN-85 EFGUN-90

Chemical 
Component

(%)

MgO≥ 68 78 83 88

SiO2 24-26 18-20 4-5 3-5

Fe O ≤2 3 4-6 3-5 1.5 1.5

CaO≤ 2 2 3-5 2

3Bulk Density(g/cm )≥ 2.4 2.4 2.5 2.5

Cold Crushing Strength(MPa)≥ 10 10 10 12
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Physical and Chemical Specification

Ladle: With the continuous improvement of steel-making technology, the secondary refining of 

molten steel has become an important part of the steel-making process. As a carrier carrying 

the secondary refining of molten steel, the steel ladle's refractory quality has become more 

demanding. Compared with the traditional ladle, the secondary refining ladle needs to go 

through a series of refining processes under a series of harsh conditions, which will cause 

more severe wear of refractories, and its slag line is the most affected area. The ladle 

magnesia carbon brick series produced by our company is a unique product of the research 

and development work carried out by our R &D Centre. 

4.1 Magnesia Carbon Bricks for Ladle

Manufacturing process: Using high-quality fused 

magnesia and flakey graphite as main 

raw materials, organic matter as binder, 

antioxidant as well as heat mixing, 

h i g h - p r e s s u r e m o l d i n g a n d h e a t 

treatment.

Main application: For ladle working lining

Item/Brand MT-10 MT-12 MT-14 MT-16

Chemical 
Component(%)≥

MgO 80 78 76 74

C 10 12 14 16

3Bulk Density(g/cm )≥ 3.02 3.00 2.98 2.96

Apparent Porosity(%)≤ 4 4 4 4

Cold Crushing Strength(MPa)≥ 45 40 40 35

67/68



Physical and Chemical SpecificationPhysical and Chemical Specification

4.2 Alumina Magnesia Carbon Bricks for Ladle

Item/Brand AMC-6 AMC-8 AMC-10 AMC-12

Chemical 
Component(%)

Al O ≥2 3 75 70 65 58

MgO≥ 10 15 20 25

C≥ 6 8 10 12

3Bulk Density(g/cm )≥ 3.25 3.21 3.18 3.10

Apparent Porosity(%)≤ 5 5 5 5

Cold Crushing Strength(MPa)≥ 60 55 50 45

Manufacturing process: Corundum, high-quality fused magnesia and flakey graphite are used as the 

main raw materials, phenolic resin as the binder, and antioxidants are added to make it 

through heat mixing, high-pressure molding and heat treatment.

Main application: Working lining of various types of steel ladle.

4.3 Magnesia Alumina Carbon Bricks for Ladle

Manufactur ing process : With high qual i ty fused 

magnesia, corundum with flakey graphite as 

main raw materials, phenolic resin as binder, 

and antioxidant added, it is made by heat 

mixing, high pressure forming and heat 

treatment.

Main application: Working lining of steel ladles.

Item/Brand MAC-6 MAC-8 MAC-10 MAC-12

Chemical 
Component(%)

Al O ≥2 3 8 10 12 25

MgO≥ 80 76 72 58

C≥ 6 8 10 12

3Bulk Density(g/cm )≥ 3.13 3.11 3.08 3.00

Apparent Porosity(%)≤
6 6 6 6

Cold Crushing Strength(MPa)≥ 55 50 45 40
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RH Degasser : RH system equipment is a secondary refining process equipment used for producing 

high-quality steel. The entire metallurgical reaction of molten steel is carried out in a vacuum 

chamber lined with refractory materials. Through RH vacuum refining process, harmful gases 

such as H2 can be removed from molten steel in a short period of time. Our company's RH 

furnace magnesia chrome brick series has undergone special processing to improve the 

effectiveness of magnesia chrome brick use. At the same time, our company has 

successfully developed chromium free products, which have been proven by steel mills to 

meet their product requirements without causing pollution. 

5.1 Magnesia Chrome Bricks for RH Degasser

Manufacturing process: High quality fused 

magnesia and fused magnesia 

chrome sand are used as the 

main raw materials, which are 

formed at high temperature and 

sintered at high temperature, 

which has very strong corrosion 

resistance.

Main application: For RH Degasser and 

o t h e r  S e c o n d a r y  R e f i n i n g 

Vessels.

Item/Brand

Directly combined Magnesia 
Chrome Brick

Semi combined Magnesia Chrome 
Brick

Rebonded Magnesia Chrome Brick

ZMCr-16 ZMCr-20 BDMK-18 BDMK-20 DMK-20 DMK-26

Chemical 
Compone

nt(%)

MgO≥ 68 60 62 60 58 53

SiO ≤2 1.5 2.0 1.5 1.5 2.0 2.0

Cr O ≥2 3 16 20 16 20 20 26

Apparent Porosity(%)≤ 18 18 16 14 16 17

3Bulk Density(g/cm )≥ 3.12 3.15 3.20 3.25 3.25 3.30

Cold Crushing 
Strength(MPa)≥

45 40 40 40 50 50

Physical and Chemical Specification
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5.2 Magnesia Carbon Bricks of RH Degasser (Chrome-free)

Manufacturing process: Using high-quality fused magnesia and flake graphite as main raw 

materials, organic as binder, antioxidant as well as heat mixing, high-pressure molding 

and heat treatment.

Main application: For RH furnace and other external refining furnace.

Item/Brand MT-3RH MT-4RH MT-5RH MT-6RH

Chemical 
Component

(%)

MgO≥ 91 90 89 88

C≥ 3 4 5 6

3Bulk Density(g/cm )≥ 3.15 3.13 3.11 3.09

Apparent Porosity(%)≤ 4 4 4 4

Cold Crushing Strength(MPa)≥ 65 60 55 50

5.3 Magnesia Alumina Spinel Bricks of RH Degasser (Chrome-free)

Manufac tu r ing p rocess :  Us ing h igh-qua l i t y fused 

magnesia, corundum and bauxite as main raw 

materials, phenolic resin as the binder, and 

antioxidants are added to make it through heat 

m i x i n g , h i g h - p r e s s u r e m o l d i n g a n d h e a t 

treatment.

Main application: Working lining of RH furnace.

Item/Brand MRS-NB1 MRS-NB2 MRS-NB3

Chemical Component
(%)

MgO≥ 86 83 81

Al O ≥2 3 10 13 15

3Bulk Density(g/cm )≥ 3.15 3.19 3.21

Apparent Porosity(%)≤ 7 7 8

Cold Crushing Strength(MPa)≥ 80 80 80
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AOD Converter : AOD furnace is a refining equipment for argon oxygen refining method, 
mainly using Li Yong gas dilution method to reduce CO partial pressure. The 
blowing of high-pressure argon oxygen mixed gas increases the contact 
opportunity between molten steel and bubbles and slag, which is conducive to the 
rapid removal of carbon, sulfur and non-metallic inclusions. It is one of the 
essential refining equipment for refining stainless steel. Due to factors such as 
high refining temperature, refractory materials for AOD furnaces must have high-
temperature strength, good thermal shock resistance, slag resistance, and 
abrasion resistance. Our company's AOD furnace magnesia calcium bricks have 
all the characteristics required for AOD furnaces and are widely used in AOD 
furnaces around the world.

6.1 Fired Dolomite Bricks for AOD Furnace

M a n u f a c t u r i n g p r o c e s s :  U s i n g h i g h - q u a l i t y 

synthetic dolomite sand as raw material, 

selecting MgO/CaO ratio according to 

different needs, high-temperature firing, 

vacuum pressure impregnat ion with 

asphal t or paraf f in , excel lent h igh-

tempera tu re pe r fo rmance and s l ag 

resistance.

Main application: Used in refining furnace such as 

AOD furnace.

Item/Brand  MCa-20A MCa-20B MCa-30A MCa-30B MCa-40A MCa-40B

Chemical 
Component

(%)

CaO 20 20 30 30 40 40

(A+F+S)
≤

3 4 3 4 3 4

Apparent Porosity(%)≤ 14 14 14 14 14 14

Cold Crushing 
Strength(MPa)≥

55 50 55 50 55 50
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VOD furnace: VOD furnace is a refining device for making stainless steel, ultra-low carbon steel 
and alloy by blowing oxygen and decarburizing under vacuum. In the refining process, the 
main characteristics are: vacuum at high temperature , basicity change, turbulence of 
molten steel and slag, and long high temperature operation time, etc; Therefore, the 
refractories for VOD furnace need to have the characteristics of good stability under high 
temperature and vacuum conditions, good slag and erosion resistance, and good thermal 
shock resistance . The quality of magnesia chrome brick for VOD furnace produced by our 
company is stable and has been widely praised by steel enterprises. In order to meet the 
needs of the steel plant, our company has successfully developed a low carbon magnesia 
carbon brick for VOD furnace, which will not affect the carbon content of the steel, but will 
be excellent in quality and will not bring pollution to the environment. At present, it is 
gradually being popularized in major steelmaking enterprises.

7.1 Magnesia Chrome Bricks for VOD

Manufacturing process: Using high-quality fused magnesia and 

fused magnesia chrome sand as main raw materials, 

the bricks are made by high-temperature molding, 

high-temperature sintering, and then by vacuum 

pressure impregnation and salt leaching, to produce 

the seventh empty, h igh-density and long-l i fe 

magnesia chrome bricks.

Main application: Used in refining furnace such as VOD furnace.

Item/Brand

Semi combined Magnesia Chrome Brick Rebonded Magnesia Chrome Brick

BDMK-18 BDMK-20 BDMK-22 DMK-18 DMK-20

Chemical 
Compone

nt(%)

MgO≥ 62 60 55 64 60

SiO ≤2 1.5 1.5 1.8 1.5 2.0

Cr O ≥2 3 18 20 22 18 20

Apparent Porosity(%)，Salt dipping≤ 14 14 14 14 14

3Bulk Density(g/cm )≥ 3.2 3.25 3.25 3.25 3.27

Cold Crushing Strength(MPa)≥ 40 40 40 50 50

7.2 Low Carbon Magnesia Carbon Bricks 
      for VOD furnace

Manufacturing process: Using high-quality fused magnesia 
and flake graphite as main raw materials, organic 
matter as binder, antioxidant as well as heat mixing, 
high-pressure molding and heat treatment.

Main application: Used in working lining of refining furnaces 
such as VOD furnace.

Item/Brand MT-LC2 MT-LC3 MT-LC4 MT-LC5

Chemical 
Component

(%)

MgO≥ 93 92 91 90

C≥ 2 3 4 5

3Bulk Density(g/cm )≥ 3.16 3.14 3.12 3.10

Apparent Porosity(%)≤ 4 4 4 4

Cold Crushing Strength(MPa)≥ 65 60 55 50
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Tundish is a kind of intermediate refractory vessel used in process 

steelmaking. Firstly, it receives molten steel poured from the ladle, 

and then it is distributed to each mould by the tundish nozzle or sub 

entry nozzle (SEN). The tundish series products produced by our 

company have stable quality and excellent performance, which can 

meet the application conditions of steel plants around the world . 

8.1 Tundish Gunning Mass

Manufacturing process: Using high purity magnesia and 

calcined olivine as raw material, adding binding 

agent, water reducing agent and antiknock agent 

and mixing the material.

Main application: Working lining spray of tundish.

Item/Brand TUNCOT-1 TUNCOT-2 TUNCOT-3

Chemical 
Component(%)

MgO≥ 65 80 90

CaO≤ 2.0 2.0 2.0

Fe O ≤2 3 6 1 1

SiO ≤2 30 7 3

3Bulk Density(g/cm )≥ 1.8 1.83 1.85

Cold Crushing Strength(MPa)≥ 5 5 5
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8.2  Environmental Protection Type Tundish Dry Material

Manufacturing process: Utilizing high purity magnesite and calcined olivine as a base material, 

adding environmental protection type agents, and ideally mixing the material.

Main features: No harmful gas is produced during drying ; high strength at medium and high 

temperature during use; easy to deskull.

Main application: For the working lining spray of tundish.

Item/Brand TUNDRY-1 TUNDRY-2 TUNDRY-3

Chemical Component
(%)

MgO≥ 64 85 90

CaO≤ 5 5 5

Fe O ≤2 3 4.7 1 1

SiO ≤2 18-22 5 3

3Bulk Density(g/cm )≥ 2.00 2.10 2.15

Cold Crushing Strength(MPa)≥ 5 5 5

8.3 Tundish Safety Lining Castable Material

Manufacturing process: The low cement castable is made of bauxite and andalusite.

Main application: Using in the safety lining of Tundish, for insulation and safety majors.

tem/Brand TUNCAST-1 TUNCAST-2 TUNCAST-3

Apparent Porosity
(%)

Al O ≥2 3 61 65 70

SiO ≤2 34 30 26

3Bulk Density(g/cm )≥ 2.45 2.60 2.65

Cold Crushing Strength(MPa)≥ 50 60 60
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Lime Kiln Series Products

Products Physical and Chemical Specification 
High Purity Magnesia Brick for Lime Kiln

Huaiyin Steel Plant 300TD 

Sleeve kiln

Anshan Iron and Steel Group 

Corporation 1000TD Rotary 

Kiln in Bayuquan

Taiyuan Iron and Steel Co. 

1000TD Rotary Kiln

The 600t Maerz PFR 

Kiln of Mayes Steel 

Plant in Malaysia

Brand/Specification MZ-97 MZ-95 MZ-92

MgO(%)≥ 97 95 92

CaO(%)≤ 1.2 2.0 2.5

SiO (%)≤2 0.6 2.0 4.5

Fe O (%)≤2 3 0.8 1.2 1.3

3Bulk Density BD (g/cm )≥ 3.00 2.95 2.90

Apparent Porosity  AP(%)≤ 17 17 18

Cold Crushing Strength(MPa)≥ 50 50 55

0.2MPaload softening temperature(T0.6)≥(�) 1700 1600 1520

Thermal Shock Resistance (970℃air-cooling)≥(Times) 10 10 10

Lime Kiln Series Products      Maerz Shaft Kiln

Lime Kiln Series Products     Magnesia-alumina Spinel Brick for Lime Kiln

MZ-92

MAS 6-10

DMZ-98A

ZN-40

DMZ-98A

Feeding mouth

Support arch

Firing zone

Pillar Ring road

Discharge mouth
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Lime Kiln Series Products     Lime Rotary Kiln

Brand/Specification MAS-90A MAS-85A

MgO(%)≥ 88 84

Al O (%)2 3 5-8 11-13

SiO (%)≤2 1.0 1.0

Apparent Porosity(%)≤ 17 17

3Bulk Density BD (g/cm )≥ 2.95 2.90

Cold Crushing Strength(MPa)≥ 55 50

Lime Kiln Series Products    Magnesia-alumina Spinel Brick for Lime Kiln

Feeding mouth

Preheating zone

Transitional zone and Firing zoneDischarge mouth
ZN-45LZ-70MA-80AZN-40

Lime Kiln Series  Products Fused 
magnesium brick for Lime Kiln

Lime Kiln Series Products     Shaft kiln and Fukas Shaft Kiln

Feeding mouth

Upper transitional zone 
and safety zone

Preheating zone

Firing zone

Lower transitional zone

Discharge mouth

Brand/Specification DMZ-98A DMZ-97 DMZ-96

MgO(%)≥ 97.8 97 96

CaO(%)≤ 1.2 1.2 1.5

SiO (%)≤2 0.6 0.8 1.2

Fe O (%)≤2 3 0.7 0.8 0.8

3Bulk Density BD (g/cm )≥ 3.05 3.00 2.98

Apparent Porosity AP(%) 16 16 17

Cold Crushing Strength(MPa)≥ 60 60 60

0.2MPa load softening temperature(T0.6)≥(�) 1700 1700 1700

Thermal Shock Resistance (1100℃ water-cooling)≥(Times) 3 3 3

ZN-45

MZ-95

DMZ-96

DMZ-98A

DMZ-96

ZN-40
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Magnesia Brick and Magnesia

alumina Spinel Brick for Lime Sleeve Kiln

Brand/Specification MZ-97 MAS-85A MAS-85B

MgO(%)≥ 97.0 85 83

Al O   (%)  ≤ 2 3 0.6 11-13 11-13

CaO  (%)  ≤ 1.2 1.5 1.5

SiO    (%)  ≤2 0.8 1.0 1.2

Fe O    (%)  ≤2 3 0.8 0.8 0.8

3Bulk Density  BD （g/cm ） ≥ 3.0 2.95 2.90

Apparent Porosity  AP(%)  ≤ 17 17 17

Cold Crushing Strength (Mpa)≥ 50 55 55

0,2Mpaload softening temperature（T0.6）≥（℃） 1730 1700 1680

Thermal Shock Resistance（970℃air-cooling）≥（Times） 3 15 15

Magnesia Chrome Brick Physical and Chemical Specification
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Series Products of Regenerator Chamber of Glass furnace

ZMCr-12

ZMCr-12

MZ-97

MZ-95

MZ-92

ZMCr-12

Checker Brick for Glass Kiln

Brand/Specification DMZ-98 DMZ-97 DMZ-95 DMZ-92 ZMCr-12

MgO(%)≥ 97.8 97 94.5 92 68

CaO(%)≤ 1.2 1.2 2.0 2.5 2.0

SiO (%)≤2 0.6 0.8 2.0 4.0 2

Fe O (%)≤2 3 0.7 0.8 1.3 1.5 6

Cr O (%)≥2 3 12

ZrO (%)≤2

3Bulk Density  BD (g/cm )≥ 3.10 3.05 2.95 2.92 3.05

Apparent Porosity  AP (%) 16 16 17 17 17

Cold Crushing Strength(MPa)≥ 60 60 55 55 45

0.2MPaload softening temperature(T0.6)≥(℃) 1700 1700 1600 1520 1580

Thermal Shock Resistance (1100℃ water-cooling)≥(Times) 3 3 3 3 5

Physical and Chemical Specification
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Cement Kiln Series Products

Preheating zone

LZ-70
Upper transitional zone

MAS 6-12

Firing zone

MFA-90A
Lower transitional zone

MA-85A

Cooling zone
LZ-70

New Chrome-free Products in Firing Zone of Cement Kiln

Item/Brand
MgO(%)

≥
Al O2 3

(%)≥
SiO2

(%)≤
Fe O2 3

(%)≤

Apparent 
Porosity

(%)≤

Bulk 
Density

3(g/cm )
≥

Cold 
Crushing 
Strength
(MPa)≥

0.2MPa
load 

softening 
temperat

ure
T0.2(℃)

Thermal 
Shock 

Resistance 
1100℃
water-
cooling

(Frequency)
≥

Thermal 
conductivit

y
(1100℃)
w/m·K

Thermal 
expansion 

rate
(1400℃)%

MFA-80A 85 4.5 1.0 7.5 17 2.95 50 1650 10 2.6 1.6

MFA-80B 80 4.5 2.0 7.5 17 2.90 45 1600 8 2.6 -

MFA-90A 90 3.5 1.0 5.5 17 2.95 55 1700 10 2.8 -

MFA-80B 88 3.5 2.0 5.5 17 2.90 50 1650 8 2.8 -

Magnesia Iron Alumina Spinel Bricks have the advantages of chrome-free environmental 

protection, good thermal shock stability, good ability to hang "kiln shell", good corrosion resistance, 

thermal shock expansion and low thermal conductivity with a good structural flexibility. 

Magnesia Iron Alumina Spinel Brick

Cement Kiln Upper�Lower transitional zone new products

Magnesia-alumina Spinel Brick

Low thermal conductivity Magnesium Alumina Spinel Bricks are specially developed chromium-free 

alkaline products for the transition zone of large dry process cement kilns. It has the characteristics of 

high strength, corrosion resistance, excellent thermal stability and no chromium pollution.

 Item/Brand
MgO(%)

≥
Al O (%)≥2 3

SiO (%)2

≤

Apparent 
Porosity

(%)≤

Bulk 
Density

3(g/cm )
≥

Cold 
Crushing 
Strength
(MPa)≥

0.2MPa
load 

softening 
temperature

T0.2(℃)

Thermal 
Shock 

Resistanc
e1100�
water-
cooling

(Times)≥

Thermal 
conductivity

(1100℃)
w/m·K

Thermal 
expansion 

rate
(1400℃)%

MA-85A 85 10 1.0 18 2.95 55 1700 10 3 1.2

MA-85B 83 10 2.0 18 2.92 50 1650 8 - -

MA-90A 90 6 1.0 18 2.96 55 1700 8 3.8 1.5

MA-90B 88 6 2.0 18 2.93 50 1700 8 - -
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Hot Stove and Dry Distillation Furnace 
Physical and Chemical Specification

Commodity
Fireclay brick with 

low creep
High aluminum brick 

with low creep
Andalusite brick

Brand ANRN ANRDL ANRH

Al O  %2 3 ≥42 ≥65 ≥60

Refractoriness ℃ ≥1750 ≥1790 ≥1790

Apparent Porosity  % ≤22 (24) ≤24 ≤22

Bulk Density ≥2.2（2.1） ≥2.5（2.4） ≥2.4（2.3）

Cold Crushing Strength  Mpa ≥45(35) ≥60（55） >60(55)

Load softening starting temperature，
（0.2Mpa）, ℃

≥1410 ≥1500 1550

Creep Rate,0.2Mpa %
1150℃×50h×0.2

<0.8
1350℃×50h×0.2

<0.8
1400℃×50h×0.2

<0.8

Linear Change on Reheating ℃ %
1400℃×4h

  ±0.2

1500℃×20h
    +0.1
    -0.4

1550℃×2h
 ±0.2

Commodity
High Alumina 

Refractory Mortar

Refractory Clay, 
Mullite Refractory 

Mortar

Andalusite 
Refractory Mortar

Code CLQ70 CNQ45 HF-A

Al O %2 3 ≥70 ≥42 57

Refractoriness ℃ 1770 1690 1770

Granularity%

＞0.5mm ≤1 ≤1 ≤1

≤0.076mm ＞50 ≥60 ≥60

Bonding time 1-3分 1-2分 1-3

Bending Strength 
Mpa

110℃ Drying ≥1.0 ≥1.0 ≥1.0

After firing
1450℃×3h

≥4.9
(1450℃×2h) ≥3.0

(1450℃×2h) 
≥3.0

1. Physical and Chemical Specification of Furnace Wall and Checker Brick

Remarks: The value in brackets is the specification of the checkered brick of the regenerator

2.Physical and Chemical Specification of Furnace Body Fireclay
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3. Physical and Chemical Specification of Insulation Brick

Commodity Fireclay Insulating Brick Light high Alumina Brick

Brand NG-1.0 LG-0.8

3Bulk Density  g/cm 1.0 0.8

Cold Crushing Strength  Mpa  ≥ 10 6.0

Linear Change on Reheating  % 2.0%  ，1300℃ 2.0% ，1350℃

Thermal Conductivity W/mk 350℃≤ 0.35 0.3

Commodity Castable
Heat-resistant 

Concrete
Gunning Material

Brand FN-130 YA FL-130

Al O  %2 3 ＞40 60 ≥35

Refractoriness  ℃ ＞1530 ＞1690

3Bulk Density  t/m ＞1.65 2.2 ≥1.4

Bending Strength 1500°Mpa ＞0.5 ＞4

Cold Crushing Strength Mpa ＞30
≥9.8

120℃ Drying

Safe Operating Temperature ℃ ≥1200 ＞1300 1050

Concrete Strength Grade C15

Thermal Conductivity W/M.k
≤0.45

Average Temperature600±25℃

Curing Time h 3～8

4. Physical and Chemical Specification of 
    Unshaped Refractories for Furnace Wall and Burner

5. Physical and Chemical Specification of 
    Refractory Fiber for Furnace Wall and Burner

Commodity Refractory Fiber Cotton Ceramic Fiber Blanke

Brand LYGX-421 LYGX-212

Al O  %2 3  52～55 ≥46

Al O +SiO   Content  %2 3 2 ≥99 ≥97

Fe O   Content %2 3 ≤0.2 ≤1.0

K O+Na O  Content  %2 2 ≤0.2 ≤0.5

Continuous Use Temperature  ℃ 1200 1000

3Volume  kg/m 200 96

Tensile Strength  Mpa ≥0.04

Linear Shrink after Firing    %
≤-3

1000℃×24h

Thermal Conductivity W/m.k1000℃(Hot face) 0.22

6.Physical and Chemical Specification of 
   Burner Refractory Brick

Commodity
Andalusite High 
Alumina Brick

Mullite Brick
Andalusite 

Fireclay Brick

Brand CDL65 CRM55 CRN42

Al O  %2 3 ≥65 ≥55 ≥42

Refractoriness ℃ ≥1790 ≥1790 ≥1750

Apparent Porosity  % ≤21 ≤23 ≤24

Bulk Density ≥2.6 ≥2.3 ≥2.2

Cold Crushing Strength Mpa ≥55 ≥58 ≥30

Refractoriness under Load，（0.2Mpa）,  ℃ ≥1500 ≥1450 ≥1400

Creep Rate, 0.2Mpa  % 
≤-0.2

1450℃×20～50h×0.2

Anti-vibrating Stability（Frequency）1100℃   Water cooling ≥8 ≥40
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7. Physical and Chemical Specification of Burner Fireclay

Commodity
High Alumina 

Refractory Mortar
Refractory Clay

Refractory Mortar 
Mullite Refractory 

Mortar
Andalusite 

Refractory Morta

Code CLQ70 CNQ45 CMQ HF-A

Al O    %2 3 ≥70 ≥42 60 57

Refractoriness  ℃ 1770 1690 1770 1770

Grain size%

＞0.5mm ≤1 ≤1 ≤1 ≤1

≤0.076mm ＞50 ＞50 ≥60 ≥60

Bonding time 1-3分 1-2分 1-3分 1-3

Bending 
Strength 

Mpa

110℃ Drying ≥1.0 ≥1.0 ≥1.0 ≥1.0

After firing
1450℃×3h

≥4.9
1200℃×3h

≥2.9
(1450℃×2h) 

≥3.0
(1450℃×2h) 

≥3.0

Commodity High Alumina Insulation Brick
Floating Bead Brick

CRP-0.6

Brand CLG-0.6 CRP-0.6

3Bulk Density g/cm 0.6 0.6

Cold Crushing Strength Mpa  ≥ 2.0 2.0

Linear Change on Reheating % 1350℃×2h  ， ≤2
1250℃×0.2h 

≤1.0

Thermal Conductivity W/mk 350℃≤ 0.3 0.25

8.Physical and Chemical Specification of Burner Insulating Brick
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     In modern society, the demand of electric power is growing, the daily change of electric load is 

very big, and the supply of electric steel is tight in the peak load period. If it is used in the peak load 

period and low-level energy storage, it can use little investment to relieve the power pressure in 

the peak load period. Therefore, thermal power plants have launched the project of peak load 

regulation of solid electric heat storage to realize large-scale urban continuous heating, replace 

kerosene fired boilers, and achieve zero emissions, which is a strategic project of environmental 

protection upgrading in the field of heating. The project of peak load regulation of solid electric heat 

storage is composed of solid heat storage module, heat exchange system and full-automatic 

intelligent control system. The heat storage module is composed of fired magnesia brick with high 

specific heat capacity. Samwha group is a well-known enterprise specializing in the production of 

heat storage fired bricks, with a long history of directors and excellent quality. Samwha brand heat 

storage fired magnesia bricks are ideal refractory materials for the project of heat storage and peak 

shaving in thermal power plant. 

Refractory Products for Solid Electric Heat Storage in 

Thermal Power Plants

Brand and Specification MF-80 MZ-90 MZ-92

MgO(%)≥ 80 90 92

CaO(%)≤ 2 3 2.5

SiO  (%)≤2 4 5 4.5

Fe O   (%)≤2 3 7-8 1.2 1.3

3Bulk Density BD(g/cm )≥ 2.8 2.88 2.90

Apparent Porosity  AP(%)  ≤ 18 18 18

Cold Crushing Strength (Mpa)≥ 55 55 55

Starting temperature of 0.2MPa load softening（T0.6）≥（℃） 1500 1500 1520

Physical and chemical Specification of 
Regenerative Fired Magnesia Brick

High voltage 
control cabinet

Insulating layer

Energy storage
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Upper part of bottom cylinder

Flash Smelting Furnace (Copper smelting)

Magnesia Chrome Brick Physical and Chemical Specification of 
Flash Smelting Furnace (Copper smelting)

Specification Chemical Contents

Apparent 
Porosity
AP(%)

Bulk 
Density

BD
3(g/cm )≥

Cold 
Crushing 
Strength

CCS
(mpa)≥

Starting 
temperature 
of 0.2MPa 

load 
softening

(℃)≥

Heat 
frequency11

00℃
water-
coolingBrand MgO(%)≥ SiO (%)≤2 Cr O (%)≥2 3

ZMCr-16A 70 1.8 16 18.0 3.15 45 1700 4

ZMCr-18A 68 1.8 18 16.8 3.18 45 1700 4

BDMCr-20B
(Salt dipping)

60 1.7 19 12.5 3.25 70 1750 5

DMCr-22
(Salt dipping)

58 1.5 22 12.0 3.30 70 1750 5

Insulating Layer
HA-45

Molten Pool Top

BDMCr-20B
Molten Pool Slag Zone
DMCr-22

Copper outlet

DMCr-22

Bottom Cylinder Zone

ZMCr-18A

Uptake shaft

ZMCr-16A
Reaction 
Tower

ZMCr-18A

Magnesia Chrome Brick physical and chemical 
specification of Essa furnace

Essa furnace(Osmet Furnace)

Specification Chemical Contents
Apparent 
Porosity

AP
(%)

Bulk 
Density

BD
3(g/cm ))≥

Cold 
Crushing 
Strength

CCS
(mpa)≥

Starting 
temperature 

of 0.2MPa 
load 

softening
(℃)≥

Heat 
frequency

1100℃
water-
coolingBrand MgO(%)≥ SiO (%)≤2 Cr O (%)≥2 3

ZMCr-16A 68 1.8 16 16.8 3.18 45 1700 4

BDMCr-20B 60 1.6 19 12.5 3.25 70 1720 4

DMCr-20A
(Salt dipping)

60 1.5 20 12.0 3.28 70 1750 5

DMCr-22
(Salt dipping)

58 1.4 22 12.0 3.30 70 1750 5

Permanent lining

SFTM-91

Upper Cylinder Zone

ZMCr-16A

BDMCr-20B

Lower part of bottom cylinder
DMCr-20

Bottom working lining
DMCr-20

Copper outlet

DMCr-22
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P-S Converter

The areas of high erosion of the P-
S converter lining are mainly tuyere line, 
tuyere bricks, the layers above tuyere 
line and below tuyere line, and the 
s ides, espec ia l ly the tuyere layer .  
Solving the service life of the refractory 
material for the tuyere layer and the 
tuyere bricks and the layers immediately 
above and below the tuyeres can greatly 
increase the campaign of the Copper 
c o n v e r t e r .  T h e  c o n s u m p t i o n  o f 
refractory materials for converters is the 
largest in pyrometallurgy of non-ferrous 
metals. The Magnesia-chrome Bricks in 
these key parts are a l l t reated by 
vacuum pressure and salt dipping.

Magnesia Chrome Brick physical and 
chemical specification of P-S converter 
(copper smelting)

Specification Chemical Contents
Apparent 
Porosity
AP(%)

Bulk 
Density

BD
3(g/cm )≥

Cold 
Crushing 
Strength

CCS
(mpa)≥

Starting 
temperature 

of 0.2MPa 
load softening

(℃)≥

Heat 
frequency1

100℃
water-
coolingBrand MgO(%)≥ SiO (%)≤2 Cr O (%)≥2 3

BDMCr-20B
(Salt dipping)

60 1.6 20 12.5 3.25 70 1720 4

DMCr-20A
(Salt dipping)

60 1.5 20 12.5 3.28 70 1750 5

DMCr-22
(Salt dipping)

58 1.4 22 12.0 3.30 70 1750 5

DMCr-26
(Salt dipping)

53 1.3 26 11.5 3.36 70 1750 6

Insulating Layer

HA-45

Tuyere Brick

DMCr-26

Mouth

DMCr-20A 

Slag Zone

DMCr-22

Slag Notch

DMCr-22Inner End Wall

BDMCr-20

Magnesia Chrome Brick physical and chemical specification of Anode 
Converter (Copper smelting)

Anode Converter (Copper smelting) 

Specification Chemical Contents
Apparent 
Porosity

AP
(%)

Bulk 
Density

BD
3(g/cm )≥

Cold 
Crushing 
Strength

CCS
(mpa)≥

Starting 
temperature 

of 0.2MPa 
load softening

(℃)≥

Heat 
frequency1

100℃
water-
coolingBrand MgO(%)≥ SiO (%)≤2 Cr O (%)≥2 3

ZMCr-16A 70 1.8 16 17.0 3.15 45 1700 4

ZMCr-18A 68 1.8 18 16.8 3.18 45 1700 4

BDMCr-20B
(Salt dipping)

60 1.7 20 12.5 3.25 70 1750 5

DMCr-22
(Salt dipping)

58 1.5 22 12.0 3.30 70 1750 5

Slag Zone

DMCr-22

Top Area

ZMCr-18A

Insulation Area

HA-45

Burner Mouth

Copper outlet

DMCr-22
Tuyere Brick
BDMCr-20

烟气口

ZMCr-16A
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Reflection Refining Furnace (Copper smelting)

Magnesia Chrome Brick Physical and Chemical Specification

Specification Chemical Contents

Apparent 
Porosity
AP(%)

Bulk 
Density

BD
3(g/cm )≥

Cold 
Crushing 
Strength

CCS
(mpa)≥

Starting 
temperature 

of 0.2MPa 
load 

softening
(℃)≥

Heat 
frequency1

100℃
water-
coolingBrand MgO(%)≥ SiO (%)≤2 Cr O (%)≥2 3

ZMCr-12A 75 2.0 12 18.0 3.06 45 1680 4

ZMCr-16A 70 1.8 16 17.0 3.16 45 1700 4

ZMCr-18A
68 1.8 18 16.8 3.18 45 1700 4

BDMCr-20B
(Salt dipping)

60 1.7 20 12.5 3.25 70 1750 5

Mineral furnace

Construction Photos of iron notch and slag notch

EAF Dry Ramming Mass

PN-45

MZ-92

MZ-97

LZ-65

PN-45

BDMCr-22
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         Mineral furnace, also known as electric arc furnace or resistance electric furnace. It is mainly 
used for reducing raw materials such as smelting ores, carbonaceous reducing agents, and 
solvents. It mainly produces ferroalloys such as ferrosilicon, nickel iron, manganese iron, chromium 
iron, tungsten iron, silicon manganese alloy, etc. It is an important industrial raw material in the 
metallurgical industry and a chemical raw material such as calcium carbide. Mineral furnaces can be 
divided into silicon iron furnaces, manganese iron furnaces, chromium iron furnaces, tungsten iron 
furnaces, silicon chromium furnaces, silicon manganese furnaces, nickel iron furnaces, etc. 
according to different production varieties.



Physical and Chemical Specification of Submerged Arc Furnace Bricks 

Brand MZ-92 MZ-95 MZ-97
MZ-97
Salt oil

BDMCr-20A BDMCr-22

3Bulk Density(g/cm )≥ 2.90 2.95 2.98 3.05 3.25 3.30

Apparent Porosity(%)≤ 18 18 17 10 17 17

Cold Crushing Strength(Mpa)≥ 55 55 60 60 45 45

load softening temperature(℃)≥ 1520 1600 1700 1700 1700 1700

SiO (%)≤2 4.5 2.2 1.6 1.6 2 2

CaO(%)≤ 2.5 2.0 1.6 1.6 2 2

Fe O (%)≤2 3 1.5 1.2 0.8 0.8 10 12

Al O (%)≤2 3 0.8 0.6 0.5 0.5 8 8

MgO(%)≥ 92 94.5 97 97 58 54

Cr O (%)≥2 3 20 22

Zinc Oxide Volatilization Furnace

Magnesia Alumina Chrome Brick Physical and Chemical Specification

Specificati
on

Chemical Contents

Apparent 
Porosity
AP(%)

Bulk 
Density

BD
3(g/cm )≥

Cold 
Crushing 
Strength

CCS
(mpa)≥

Starting 
temperatu

re of 
0.2MPa 

load 
softening

(℃)≥

Heat 
frequency

1100℃
water-
cooling

Brand MgO(%)≥ Al O (%)≤2 3 Cr O (%)≥2 3

MACr-80 80 6-7 5 17 3.05 45 1680 8
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