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Abstract: problems such as reducing corrosion of the lining of electric furnaces, ensuring the 

degree of corrosion of the furnace lining depending on the temperature of the liquid alloy, and the 

corrosion of the furnace lining depending on the chemical composition of the alloy being liquefied 

have been solved. 
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Purpose. Development of technology to increase service life of electric arc furnace lining. 

 

 Methods. increasing the corrosion resistance of the furnace lining by foaming the liquid 

slag during the alloy liquefaction in the electric furnace is based on the change in the properties of 

the lining under the influence of heat. 

 

 Results. Furnace lining corrosion is designed based on the degree of dependence on the 

alloy being liquefied. It serves to normalize the temperature of the alloy; 

 It was developed on the basis of the study of the dynamics of the influence of the furnace 

lining on the liquefied steel alloy. It serves to obtain high-quality cast products from liquefied steel 

alloy; 

 

Summary. It was developed based on the dynamics of the influence of the furnace lining on the 

liquefied steel alloy. As a result, it was possible to increase the inner layer of the furnace lining by 8-

10%. 

 At the end of the 19th century, at the beginning of the 20th century, electric furnaces began 

to be used. These furnaces have advantages such as the simplicity of the structure, the adjustment of 

the furnace temperature by changing the current parameter, the operation in various environments 

and vacuum, and the production of high-quality steels with special properties from cheap solid 

materials. and molten metal [1-2]. 

 The electric operation mode of the arc furnace depends on the mode of the melting process, 

and when the solid is liquefied, the furnace works at maximum power[3]. By changing the voltage 

on the electrodes or the length of the arc, the furnace mode can be adjusted, that is, the power of the 

arc current in the first case, the transformer is transferred from one stage to another, and in the second 

case, the electrodes are lowered or raised using an automatic system [4-5]. 

 The furnace operates on a 6000 kV three-phase electric frequency network. The work on 

the electrodes is regulated by changing the voltage transformer. For small furnaces, 2-4 voltage steps 

of the transformer are provided; up to 25 steps for large furnaces, which allows choosing the optimal 

voltage for each melting mode. Furnace transformers are installed at a minimum distance from the 

furnace to reduce power losses. Currently, there are electric arc furnaces in various areas of the 

country and they are operating with high power [6-7]. 

Research methods 
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During the operation of the electric arc furnace, it was achieved to increase the corrosion resistance 

of the furnace lining by means of slag formed from liquid metal. For this purpose, FeCr100 A and 

FeTi35 ferroalloys were added to the liquid metal through the furnace window. In this case, not only 

a high-quality steel alloy was obtained, but also a coating was formed on the lining of the furnace, 

and the service life of refractory materials was increased [8-10]. Replacing an electric arc furnace 

repair liner from time to time means a valuable financial investment, as well as hours of downtime 

and lost production.  The maximum economic efficiency was achieved by extending the service life 

of the lining of the electric arc furnace. This purpose, along with the elimination of negative factors, 

constant exposure to high temperature (1500-1700°C), influence on the mechanical properties of 

metal at low and high temperatures, damage to the lining as a result of chemical interaction with slag 

and metal (mainly FeO, SiO2 content), thermal shocks, erosion, direct impact of an electric arc, use 

of gas, oxygen, etc. had an effect [11-15]. A basic slag was formed at the beginning of the liquefaction 

of the electric arc furnace. In order to immediately change this slag, the quality of slag was improved 

(with the addition of dolomite lime, MgO - briquettes, recycled refractory materials). Table 1 shows 

the chemical composition of slag [16-18]. 

 

Chemical composition of the slag obtained from the lining of the basic furnace 

Chemical composition 

CaO SiO2 MnO FeO Cr2O3 TiO2 CaS 

 

 Since there is magnesium oxide in the lining, calcium oxide is necessary chemically, that 

is, for the efficiency of reoxidation reactions, and when the slag contains a sufficient amount of oxide 

and the slag is saturated with CaO, MgO, it not only increases the corrosion resistance of refractory 

materials, but also reduces the parameters of slag foaming by reducing the refining process. helped 

to improve. Some electric arc furnace liners operate with undersaturated MgO. Due to this, low fire 

resistance, low flow rate when the slag is liquefied in the furnace, and deterioration of the foaming 

quality of the slag. Another common problem is that when the iron oxide content of the slag increases, 

the slag content increases and the metal content increases not only did it decrease, but in the end my 

futerovkaniya failed. The chemical interaction between MgO should also be given great importance. 

When heated in an electric arc furnace, a gradual increase of oxygen in the metal and a decrease of 

other elements (with their affinity to oxygen) occurred in the particles. The presence of Si, Al, Ti, P 

elements in the solid materials for the electric arc furnace prevents corrosion. Then (SiO2 + Al2O3 

+TiO2 + P2O5) these reactions separated and increased the service life of the liner. Carbon and 

manganese play an important role in the decay process. If their metal content falls below a certain 

critical value, then as a result, excessive oxidation of the metal and a sharp increase in FeO content 

in the slag occurred. Metal dissolves carbon with unsaturated carbon, and MgO-C is formed with 

refractory material. Due to the different connection between metal and slag, the process became 

intense in the slag holding zone. The lining of the electric arc furnace is made of magnesite and carbon 

bricks, due to the effect of the chemical reaction of metal and slag (slag oxide, reaction with metal 

oxygen) and the mechanical damage of the surface of the lining, the viscosity of the slag, the angle 

of wetting, the interphase tension between the slag and the metal. The dissolution of MgO in the slag 

is one of the steps to prevent the corrosion of the liner. One of the advantages of the foaming process 

is that it not only reduces the consumption of refractory material, but also increases the durability of 

the lining. After the practice of slag foaming of the lining of the 30-ton electric arc furnace at the 

"Lida metal technology" enterprise, the service life of the side walls increased by three times. When 
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slag foaming in an electric arc furnace, there was a significant change in the corrosion mechanism, 

because the presence of CO gas bubbles in the refractory material slowed down the corrosion. Also, 

damage to the lining is reduced. The main reason for this is that the durability of the lining was 

increased by placing refractory bricks in the furnace lining. 

Results 

MgO, %................................................................................... 30 – 40 

CaO, %..................................................................................... 60 – 45 

Fire resistance ,°C…………………………………………… 1800 – 2000 

Temperature of onset of deformation under load, °C……… 1550 – 1700 

Compressive strength resistance limit ……………………… 19 – 98 

Thermal resistance (number of water heat exchangers)..…… 20 

The main disadvantages of magnesite and dolomite refractories are their low resistance to moisture 

and slag. 

 40-50% of magnesite powder was included in the preparation of chrome-magnesite 

refractory products. During heating at a temperature of 1560°C, high-temperature compounds such 

as MgO Al2O3 spinel and Mg2 SiO4 forsterite were formed. 

 High thermal stability magnesite-chromite refractories with MgO content > 60% were 

prepared from a charge containing up to 65% magnesite powder and 35% chromite. Magnesite-

chromite refractory products with high thermal stability were obtained from such a charge after firing 

at a temperature of 1650-1700°C. They were considered to have high flame resistance (2300°C) and 

temperature of onset of deformation under load (up to 1670°C) and high thermal stability. Magnesite-

chromite products were widely used in the lining of steel melting furnaces and ladles. 

 Chromium-magnesite refractories contained 40-60% Cr2O3, which were used together 

with magnesite-chromite due to their low thermal stability. 

 

CONCLUSION 

1. In order to increase the service life of the lining of the 30-ton electric arc furnace in order to carry 

out research under production conditions at the "Lida Metal Technology" enterprise, 10% slag 

(Cr2O3, MgO, Al2O3, SiO2, less FeO, CaO) are ground together with a grinder, and after the liquid 

metal is removed from the furnace, it is sprinkled on the damaged parts of the furnace lining using a 

special device. As a result, the service life of the furnace lining was increased. 

2. It was recommended to increase the amount of Cr2O3, Al2O3, SiO2 and MgO in the slag content 

of liquid metal and reduce FeO in order to increase the service life of the lining of a 30-ton electric 

arc furnace in order to carry out research under production conditions at the "Lida Metal 

Technology" enterprise. As a result, an increase in corrosion resistance of the oven lining was 

achieved. 
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