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 «TECHNOLOGY OF PRODUCTION OF CARBON-

BASED BRICKS RESISTANT TO HIGH TEMPERATURE» 

 

Annotation: High-temperature-resistant carbon-based bricks are widely used in 

industrial furnaces, metallurgical processes, and high-performance refractory 

applications. This study explores the composition, manufacturing process, and key 

technological aspects involved in producing these refractory bricks. The influence of 

raw materials, binder selection, and sintering conditions on the thermal stability, 

mechanical strength, and oxidation resistance of carbon-based bricks is analyzed. The 

research highlights the importance of optimizing production parameters to enhance the 

durability and performance of the final product in extreme thermal environments. 

Keywords: carbon-based bricks, refractory materials, high-temperature 

resistance, sintering, mechanical strength, oxidation resistance, industrial applications. 

1. Introduction 

Refractory materials play a crucial role in industrial applications requiring high-

temperature stability, such as steel production, glass manufacturing, and aerospace 

engineering. Carbon-based bricks, composed primarily of graphite, carbon black, and 

various binders, offer superior thermal resistance, mechanical strength, and chemical 

stability under extreme conditions. 

This paper examines the production technology of carbon-based refractory 

bricks, focusing on the selection of raw materials, manufacturing techniques, and 

performance evaluation under high temperatures. 

2. Composition and Raw Materials 

The primary raw materials used in the production of carbon-based bricks 

include: 
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 Graphite: Provides excellent thermal conductivity and resistance to 

thermal shock. 

 Carbon black: Enhances density and mechanical integrity. 

 Binders: Phenolic resins, pitch, or tar, which improve cohesion and 

structural strength. 

 Additives: Silicon carbide (SiC), alumina (Al2O3), or zirconia (ZrO2) to 

enhance oxidation resistance and mechanical properties. 

The selection of materials significantly influences the final properties of the 

refractory bricks, such as thermal expansion, porosity, and resistance to chemical 

attack. 

3. Manufacturing Process 

3.1. Raw Material Preparation 

The raw materials are ground to a fine powder and mixed thoroughly to ensure 

homogeneity. Proper particle size distribution is critical to achieving high density and 

mechanical strength in the final product. 

3.2. Shaping and Molding 

The mixture is pressed into molds under high pressure to form bricks with the 

desired dimensions and density. Isostatic pressing or uniaxial pressing techniques are 

commonly employed. 

3.3. Carbonization and Sintering 

The molded bricks undergo a two-step heat treatment process: 

1. Carbonization (400 1000°C): Removes volatile components from the 

binder, leaving behind a stable carbon matrix. 

2. Sintering (1400 2500°C): Increases density and mechanical strength by 

promoting carbon bond formation and reducing porosity. 

During sintering, inert or reducing atmospheres (e.g., nitrogen or argon) are used 

to prevent oxidation of the carbon matrix. 

3.4. Impregnation and Graphitization 

To further enhance mechanical and thermal properties, the bricks may be 

impregnated with additional carbon-rich substances and subjected to graphitization at 
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thermal shock and oxidation. 

4. Properties and Performance Evaluation 

4.1. Thermal Resistance 

Carbon-based bricks can withstand temperatures above 3000°C, making them 

ideal for applications in high-temperature industrial furnaces. 

4.2. Mechanical Strength 

The compressive strength of carbon-based refractory bricks is typically in the 

range of 30-100 MPa, depending on the composition and sintering conditions. 

4.3. Oxidation Resistance 

Oxidation is a major concern for carbon-based materials at high temperatures. 

The addition of oxidation-resistant compounds (e.g., boron carbide or silicon carbide) 

significantly prolongs the service life of the bricks. 

4.4. Thermal Shock Resistance 

Due to their low thermal expansion and high conductivity, carbon-based bricks 

exhibit excellent resistance to thermal cycling, preventing crack formation under rapid 

temperature changes. 

The production of carbon-based bricks resistant to high temperatures involves a 

careful selection of raw materials, optimized sintering conditions, and advanced 

impregnation techniques. These bricks offer superior thermal and mechanical 

performance, making them indispensable in various high-temperature industrial 

applications. Future research should focus on improving oxidation resistance and 

developing more environmentally friendly manufacturing processes. 
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