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yriaepoja Mpu METaJUTyprHYSCKUX MPOIleccax SBISICTCS 3aMCHY
YTJIEPOTHOTO BOCCTAHOBUTENSI HA BOIOPOI.

Vike ceiiuac Ha4aThl CEPhE3HBIC UCCIICIOBAHUS U MPOMBIIUICHHBIC
HCTIBITAHUS B 3TOM 0071aCcTH [ 5—14], KOTOpBIC TOKA3BIBAIOT CYIICCTBCHHBIC
MPEUMYIIECTBA TAHHOTO CIoco0a mepe/] TPaIUIMOHHBIMU (CHIDKCHHE
BbIOpocoB CO2 Ha 90 % u GoJiee) mpu MapajyICIbHOM MOJYYCHHUH
AJIEKTPOIHEPTUH JIJIsI peaTU3al[iK TEXHOJOTHYCCKHIX MPOIIECCOB 3a CYCT
SHEPryM BETpa U COJHIIA.

PacyeT mpoBeJcHHBIC aBTOPAMHU MOKAa3bIBAKOT PCaTbHYIO
BO3MOXKHOCTh pealiM3allid JaHHBIX MpolieccoB B Ka3zaxcrane mpu
MPOU3BOJCTBE CTald U (eppOCIIaBOB, MPOU3BOJCTBE IBETHBIX
METaJlJIoB.

BriBogbI:

[IpoBeneHHBIC pacyeT MOKA3bIBAKOT, YTO MPUMEHEHUE BOIOPOA
KaK aJIbTCPHATUBBI YTJICPOHBIM BOCCTAHOBUTEIISIM B METAJLTY PrHUCCKHUX
MpoIeccax UMEET OOJIBIITUE MEPCIICKTHBHIL.
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ALUMINUM ROD USAGE IN STEEL PRODUCTION
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Senior Lecturer, Toraighyrov University, Pavlodar
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Candidate of Technical Sciences, Professor, Toraighyrov University, Pavlodar
KUANDYKOV A. B.

Senior Lecturer, Toraighyrov University, Pavlodar

At the electric steel-smelting plant of KSP Steel LLP (Pavlodar),
steel is smelted in arc furnaces of the DSP-60 type. Scrap metal is used
as the main material for producing electric steel. After smelting in EAF
furnaces, the steel enters the out-of-furnace treatment. For out-of-furnace
processing of steel, a ladle furnace is used.

Out-of-furnace processing of steel in a ladle furnace (LAF) unit
is designed to guide refining slag, remove harmful and non-metallic
impurities, partially degas steel, adjust and homogenize metal in terms of
chemical composition and temperature. Steel deoxidation during out-of-
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furnace processing of steel is carried out by ALF; technical characteristics
are presented in table 1.

Table 1 — Technical characteristics of automatic transmission

Parameter name Units Parameter value
Electrode diameter mm 300

Electrode decay diameter mm 550
Transformer power MV*A 15

Heating intensity Co / min 4

Minimum water pressure bar 4

The amount of rise of the arch mm 300

Bucket capacity t 60

Type of electrodes - Graphite

Slag deoxidation is carried out with a deoxidizing mixture in
portions weighing from 15 to 30 kg with a total weight of up to 150 kg
per melt. The addition of a deoxidizing mixture to a metal mirror during
experimental melting was not allowed [1].

To deoxidize the slag, aluminum - corundum mixture (AKS)
weighing 60-70 kg / t, ferrosilicon, fluorspar and carburizing agent in
the ratio of 1: 1: 1 with a fraction of up to 10 mm (8 kg of ferrosilicon;
8 kg of fluorspar; 8 kg of carbon) was used, carbonaceous materials
(carburizer, silicon carbide).

For pipe steel grades, we additionally use FS-65 fluorspar, silicon
carbide, in the ratio (0.5-1.0): (0.5-1.0): (1.0). In mass terms: 4-8 kg of
ferrosilicon; 4-8 kg of fluorspar; 8 kg silicon carbide, deoxidizing mixture
based on powdered silicon carbide and crushed fluorspar in a mass ratio
of 3: 1 (21 kg silicon carbide and 7 kg fluorspar).

The basicity of the slag in the ladle after the introduction of the slag
was maintained in the range from 2.5 to 3.5. After pointing the slag, a
slag sample was taken. According to visual assessment, the slag sample
was light gray (FeO + MnO content is not more than 1.5 %),
when cooled in air to 500 oC, it crumbled into a fine powder of light gray
color (white color). In the presence of a different color of the slag, an
additional addition of slag-forming materials and a deoxidizing mixture
or one deoxidizing mixture was made.

According to visual assessment, the slag with a basicity of 1.5 -
2.0 had a vitreous structure; when draining from the surface of a metal
tube, it was drawn into vitreous threads. With a basicity of 2.5-3.0, it
was yellowish-white in color, had a uniform opaque structure, and did
not collapse upon cooling.

With a basicity of 3.0-3.7, the slag was yellowish-white in color;
upon cooling, it was destroyed into a finely dispersed powder having a
uniform structure.

The temperature of the metal after the release of the melt was in
the range of 1540-1560 °C. After the release of the melt, the
metal was heated in a steel-pouring ladle until TMNLZ = 15-30 °C, but
not more than 1620 °C. Heating up to reaching the temperature TMNLZ
= 15-30 °C was also carried out in the case of metal return from the stand
of the steel-pouring ladle sludge and rearrangement of melts from one
automatic transmission to another. During the out-of-furnace treatment
until the final adjustment of the chemical composition, the temperature
of the metal was maintained in the range from TMNLZ to TMNLZ +
30 °C. The last temperature measurement was carried out immediately
before the steel-pouring ladle was fed to the CCM.

For pipe steel grades, the aluminum content in the first ALF sample
was at least 0.008 %. Fine-tuning of the chemical composition
for carbon was carried out with the addition of a carburizing agent of
type “A” and wire with graphite filler. At the same time, the addition
of wire for final finishing was carried out in an amount that ensures a
carbon increase of no more than 0.03 %.

Refinement of the chemical composition of the metal of pipe steel
grades in terms of the content of the main alloying components (Si,
Mn, Mo, Cr, V, Nb, etc.) was started after the aluminum concentration
was obtained up to that specified in the technological map for a specific
steel grade. After the addition of the first portion of aluminum rod and
3-4-minute averaging purging with argon, the oxygen activity for pipe
steel grades was measured using the Multi-Lab system.

At the same time, the refinement of the chemical composition in
terms of the content of molybdenum and vanadium was carried out by
adding to the metal a flux-cored wire filled with ferromolybdenum,
ferrovanadium after the release of deoxidizers and the main sample of
ferroalloys.

Fine-tuning of the chemical composition according to the content of
niobium was carried out by adding to the metal a flux-cored wire filled
with ferroniobium.

When adjusting the silicon content, the silicon introduced by the
wire filler silicocalcium during further processing was considered
(approximately, the addition of 75 m of SiCa wire @13 mm introduces
0.01 % silicon).
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Before the final adjustment of the chemical composition of pipe
grades for the content of aluminum, calcium, titanium, the metal
was heated to a temperature exceeding the return temperature on the
continuous casting machine by 15-30 °C, after which the heating was
stopped (the ALF is turned off).

Thus, to calculate the consumption of aluminum, the absorption
coefficient was taken from 50 % to 70 %; the mass of one linear meter
of wire rod with a diameter of 14 mm is 0.5 kg. The input
speed of aluminum rod on the trape-device was set from 1.8 to 2.5 m/s
(100-150 m/min).

LITERATURE
1 Spanov S.S., Kuletov Z., Zhunusov A K., Zhunusova A.K. The
use of slag-forming materials in out-of-furnace processing of steel //
VII Toraigyrov Readings. Quality of life in Pavlodar region. State and
prospects: Proceedings of Int. scientific practical conf. (October 7-9,
2015). - Pavlodar: PSU named after S. Toraigyrova, 2015. - V.5. —
P.208-211.
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Recycling of glass and its recycling is a very important direction in
the entire industry for working with industrial waste and human activity.
Recycling and recycling of glass is necessary to protect the environment,
saving non-renewable natural chemical elements and resources. In most
countries with developed economies, this problem is being intensively
solved. The efficiency of recycling recycled glass reaches significant
volumes, as it is very profitable from an economic point of view. The main
problem in the collection of glass products is the lack of organization of
such a process in our country and in the world as a whole. Currently, one
of the promising directions for reducing negative man-made impacts on

the environment and the population in the implementation of construction
and economic activities is the creation of environmentally friendly
energy-saving technologies, in which secondary raw materials are used
instead of primary ones, which allows reducing the volume of disposal
of non-recyclable waste in the environment and involving them in the
resource cycle, while reducing the volume of use of primary natural
resources. In addition, the glass industry is considered one of the most
energy-intensive industries, due to the need for high temperatures up
to 1600 °C (for melting raw materials. [1] Non-recyclable glass waste
placed in the environment without carrying out the necessary protective
measures, cause contamination of soils, surface and groundwater with
leaching products, remove land from economic circulation as a result of
clogging with traumatic glass fragments, which leads to limited nature
use, excessive wear of machines and mechanisms as a result of damage
to their moving parts and elements.[2] Consumers of cullet are: the glass
industry, the industry of construction and thermal insulation materials,
road construction and other areas.[3]

The main sources of glass fight formation are: municipal solid waste,
food and pharmaceutical industries, special and window glass fight. [4]

One of the valuable materials sent to the landfill is glass (bottle
cullet, glass production waste, etc.). Cullet is a non—decomposing waste
that clogs the soil layer of the earth, subject to processing or appropriate
disposal (fluorinated glasses). [5]

Unsuitable raw materials sent for recycling do not end up in landfills
or in the soil, and one ton of broken products can save more than a ton
of primary natural material. [6]

Due to the demand for products made of glass, as well as the growth
of goods that use containers made of this type of material, the number of
waste indicators is rapidly gaining. In addition, the price for the purchase
of new raw materials is also growing. Therefore, recycling remains the
most rational and optimal way. [7]

Therefore, the authors of this article suggest using glass fight as
an additive in the creation of polymer coatings. Such a technological
solution will make it possible to obtain a functional composite material,
reduce the cost of the resulting product, and expand the country’s raw
material base.

Glass waste and cullet are divided into 1st and 2nd grades. At the
same time, for the first grade, the fight must correspond to sizes from
0 mm to 50 mm. The dimensions of the 2nd grade are not regulated, as
well as their weight at the same time.
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