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Abstract

In this article, in the process of melting metal in an acid induction furnace, the destruction of
the furnace lining depending on the heat and chemical composition of charge materials was
taken into account, and the importance of processing liquid metal with slag-forming modifiers
was tested in research.
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Introduction

After the independence of our republic, in our country, in the fields of metallurgy,
manufacturing plants and foundries, scientific and research work was carried out on the reuse
of refractory materials used in the lining of electric furnaces, and a number of results are being
achieved.

Scientific innovations are being made in a number of directions to increase the service life of
the furnace lining by reducing the erosion of the lining of electric furnaces. In this regard, the
United States, Slovakia, South Africa, Nigeria, Russia, Ukraine and other countries are the
leaders in improving the wear resistance of the furnace lining [1, 2]. From year to year, special
attention is paid to the creation of the technology to increase the wear resistance of the furnace
lining based on an effective method that provides resource saving by reducing the corrosion of
the furnace lining and increasing its service life during [3] the process of liquefying ferrous
metal and its alloys in induction furnaces.
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MATERIAL AND METHODS

Nowadays, there are induction furnaces in various sectors of the country and they are operating
at high capacity. In an induction electric furnace, an alternating electric current passes through
copper tubes (inductor) [4-6]. In the furnace, a magnetic field is created in the crucible of the
furnace through refractory materials, and as a result of the excitation of metal atoms, solid
materials melt. This causes an electric current to flow through the metal charge itself,
generating rapid heat and causing the metal to liquefy. Although some surfaces of the furnace
can get hot enough to cause burns [7,8], the inductors liquefy the slag, not the furnace. The
furnace was assumed to have an electrical inductor with a number of turns in direct contact
with the electrical circuit.

1 —fig. The process of melting metal in an induction furnace

Induction furnaces require two separate electrical systems: one for the cooling system [9, 10],
furnace bending and tooling equipment, and the other for induction power. Power for the
induction furnace inductor is provided by: A three-phase, high-voltage, high-amperage power
line is required. The complexity of the connected power supply depends on the type of
induction coils oven and its use [11].

The frequencies of the induction furnaces used in the production enterprise are different, and
their power source in most cases requires medium and high frequencies. Increasing the
frequency of alternating current passing through the inductors of the induction furnace was
delivered according to the amount of energy delivered to the furnace of a fixed size. This, in
turn, 1 ton induction furnace operates at an industrial frequency of 60 Grs and was able to
liquefy the solid material within 2 hours [12-15]. The same furnace can be liquefied at a
frequency of 275 Grs, but it liquefied 1 ton in 46 minutes or four times faster. Transformers,
inverters and capacitors required for frequency regulation of high-efficiency induction furnaces
can present a serious risk of electric shock. Therefore, the power sources of the furnaces were
closed with a key or placed in steel cases and equipped with protective locks. Today, dynas
brick is widely used as an acid refractory material for lining induction furnaces. As a raw

120 | Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘—




. \ \ \ 777 ..

O AN /( Volume 3, Issue 1, January 2025 ISSN (E): 2938-3757
s

N )//ﬂ  material for its production, almost all silica consists of quartz and quartzites, which consist of
" SjO,. Dinas brick contains >96% SiO,, the rest consists of Fe203, Al,03, CaO, TiO2 additives
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7)) Fire resistance of Dinas brick was 1710 °C, so the maximum working temperature when using
it should not exceed 1700 °C. Dinas had a compressive strength of 300 kg/cm? and a density of
about 2.35 g/cm?,

Despite the presence of special additives and careful heating, Dinas brick has low heat
resistance. Therefore, it was recommended to heat the dynas using special electric heaters
before installing them in the oven. The heating of the walls of the large furnaces was gradually
heated up to 550 °C and lasted for 60 hours. Dinas brick expands when heated, so after every
4-5 bricks [23], the thickness between them is about 1.5% of the wall volume. For this reason,
it was required to put gaskets made of easily flammable cardboard between them. The gaps
created after the gaskets burned reduced the risk of additional stress on the furnace line. The
greater the density of the dynas brick, the greater its expansion when heated. It is necessary to
fill the bottom of the furnace with quartz sand and crushed quartz and compact it well [24].
Also, 95-97% SiO», 1% Fe»03, 1-2% Al>0O3 were used to fill the sides of acid electric furnaces.

RESULTS

Liquid metal was liquefied several times in laboratory conditions using crucibles. Thus, the
interaction of crucibles at high temperature was studied. 6 crucibles are shown here, and
crucible number 1 is a graphite crucible, the melting temperature of which is 3550 °C, in the
process of melting the ingot, a certain amount of the crucible went into the liquid metal content
and led to an increase in the amount of graphite. Due to the high temperature, it can be liquefied
up to ten times [25]. In this case, the slag was liquefied 5-6 times due to the addition of a
modifier and oxidation of the slag.

In crucible Ne 2, with SisO oxide, the temperature of the ingot was 1600 °C, and the casting
temperature was 1550-1560 °C.

Ne 3 crucible is corundum based on aluminum oxide [26]. It withstands a temperature of 2000
°C. We diluted up to 10 times. The good thing is that there was no change in the reaction
between our cast composition and the lining composition. Pouring up to ten times was achieved.

v

Crucibles used in

s+ =

2 —fig. View of crucibles of various composition
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= /; In conclusion, it can be said that it is possible to study the influence of the temperature of the
*7/ NN liquidized steel alloy on the corrosion of the furnace lining and increase the service life of the
NP \ furnace lining.

It was developed based on the degree of dependence of the corrosion of the induction furnace
lining on the alloy being liquidized. It serves to normalize the temperature of the alloy.

REFERENCES

[1] CamgmaxamanoB H. u ap. TexHomorHsl mpeaoTBpAIICHHsI TIOP B OTJIMBAX //DKOHOMHKA U
coruyMm. — 2019. — Ne. 4. — C. 661 — 672.

[2] CamamaxamanoB H., Xaiigapos Y., Orambepaues b. YiaydiieHne noAroToBKM TEXHOJIOTUI
METOJIOM CIIeIIUATBHOTO CiuBaHus /OkoHoMuKa U cormyM. — 2019. — Ne. 4. — C. 651 — 660.
[3] Turakhodjaev, N., Saidmakhamadov, N., Turakhujaeva, S., Akramov, M., Turakhujaeva,
A., & Turakhodjaeva, F. (2020). Effect of metal crystallation period on product quality.
Theoretical & Applied Science, (11), 23 — 31.

[4] Turakhodjaev, N. D., Saidmakhamadov, N. M., Zokirov, R. S., Odilov, F. U., &
Tashkhodjaeva, K. U. (2020). Analysis of defects in white cast iron. Theoretical & Applied
Science, (6), 675 — 682.

[5] Djahongirovich, T. N., & Muysinaliyevich, S. N. (2020). Important features of casting
systems when casting alloy cast irons in sand — clay molds. ACADEMICIA: An International
Multidisciplinary Research Journal, 10(5), 1573 — 1580.

[6] Nodir, T., Nosir, S., Shirinkhon, T., Erkin, K., Azizakhon, T., & Mukhammadali, A. (2021).
Development Of Technology To Increase Resistance Of High Chromium Cast Iron. The
American Journal of Engineering and Technology, 3(03), 85 — 92.

[7] Nodir T. et al. Development of 280X29NI Alloy Liquefaction Technology to Increase the
Hardness and Corrosion Resistance of Cast Products //International Journal of Mechatronics
and Applied Mechanics. — 2021. — T. 154. — C. 2021.

[8] Turakhodjaev N. et al. Quality improvement of the steel melting technology in an electric
arc furnace //ACADEMICIA: An International Multidisciplinary Research Journal. — 2021. —
T.11.—Ne. 7. - C. 48 — 54.

[9] Saidmakhamadov N., Abdullaev K., Khasanov J. Teopus u npakTrka coBpeMEHHOI HayKu
//Teopus M TpakTHKa coBpeMeHHON Hayku Yupemutenu: OOO" MHCTUTYT ynpaBieHUs U
COLMAJIBHO — 3KOHOMUYecKoro pa3Butus". — Ne. 2-C. 3 — 8.

[10] Nosir S. et al. Development of High Chromium White Cast Iron Liquefaction Technology
/[Eurasian Journal of Engineering and Technology. — 2022. — T. 4. — C. 123 — 127.

[11] Nosir S. et al. Development of technology for obtaining quality castings from steel alloys
/[Eurasian Journal of Engineering and Technology. — 2022. — T. 5. — C. 135 — 138.

[12] Nosir S. et al. Technology for Obtaining High Quality Castings from Resistance White
Cast Iron //Eurasian Journal of Engineering and Technology. — 2022. — T. 5. — C. 139 — 148.
[13] Nosir S. et al. Technology to Increase the Hardness and Resistance of High — Chromium
White Cast Iron //European Multidisciplinary Journal of Modern Science. — 2022. — T. 6. — C.
665 — 670.

bofjournals.com/index.php/4

e
-

Web of Technology: Multidimensional Research Journal
D w

122 |Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

/( Volume 3, Issue 1, January 2025 ISSN (E): 2938-3757

N\ j/ ﬂ [14] Nosir S. et al. Development of Technology for Production of Wear—Resistant Cast
"~ Products //Middle European Scientific Bulletin.—2022.—T. 25.516-522.

[15] Nosir S. et al. Improvement of the Technology of Obtaining High — Chromium Wear —

Resistant White Cast Iron //Spanish Journal of Innovation and Integrity. — 2022. T. 07. 498 —

504.

[16] Nosir S. et al. Study of the Effect of Copper Addition on Secondary Carbides with High

Chromium Wear — Resistant White Cast Iron //International Journal of Innovative Analyses

and Emerging Technology. — 2022. T. 2. 37 — 43.

[17] Valida B. et al. Explore of the Technology of Liquefaction of High — Quality Ingots from

Steel Alloys //Czech Journal of Multidisciplinary Innovations. —2022. - T.8. - C. 1 -7.

[18] Nosir S. et al. Improvement of Technology of Liquefaction of Gray Cast Iron Alloy

//Global Scientific Review. —2022. - T. 6. — C. 19 — 28.

[19] Saidmakhamadov N., Abdullaev K., Khasanov J. DEVELOPMENT OF 280X29NL

BRAND RESISTANCE WHITE CAST IRON LIQUEFACTION TECHNOLOGY //Teopus

U TIpaKTHKa COBpeMeHHOH Hayku. — 2022. — Ne. 2 (80). — C. 3 - 8.

[20] Kholmirzaev N. et al. Development of Technology of Making Shafts from Steel Alloy

35XGCL //International Conference on Reliable Systems Engineering. — Cham : Springer

Nature Switzerland, 2023. — C. 216 — 223.

[21] Saidmakhamadov N. M. et al. Energy Balance In Steel Liguefaction In Induction Furnaces

And Electric Arc Furnaces //Academicia Globe: Inderscience Research. —2023. — T. 1. — Ne. 2.

-C.9-9.

[22] Kholmirzaev N. et al. Effects of titanium (Ti) contents on the wear resistance of low —

alloy steel alloys //E3S Web of Conferences. — EDP Sciences, 2024. — T. 525. — C. 03003.

[23] Kholmirzaev N. et al. Mathematical Modeling of the Effect of TiC Nanopowder Particles

on the Wear Resistance Properties of Low-Alloy Steel //Materials Science Forum. — Trans Tech

Publications Ltd, 2024. — T. 1139. - C. 11-109.

[24] Kholmirzaev N. et al. Improvement of the Technology of Melting of Low Alloy Steel

Alloy in an Electric Arc Furnace //Materials Science Forum. — Trans Tech Publications Ltd,

2024. - T. 1139.-C. 3-9.

[25] Saidmakhamadov N. M. et al. REDUCTION OF GAS PORES AND NONMETALLIC

IMPLEMENTS IN CASTINGS FROM 35XI'CJI AND 110I'13J1 STEEL //Web of

Technology: Multidimensional Research Journal. — 2024. — T. 2. — Ne. 10. — C. 64-70.

[26] Valida B. et al. Improvement of the Technology of Production of Quality Semi—Finished

Product Products from Steel Alloy. — 2023.

J

bofijournals.com/index.php/4

O
=

Web of Technology: Multidimensional Research Journal
D w

123 |Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




