Ne 2/2024

O‘zbekiston
ompozitsion
ateriallar

[Imiy-texnikaviy va amaliy jurnali

- -

£ 4.4 A

! ! A

Y30eKCKU HAYYHO-TEXHUYECKHUH U IIPOU3BOACTBEHHbIN XXypPHAaJI

KOMHOBI/II_[I/IOHHI)IE MdAdTEePpHUAJIbl




PazpaﬁoTKa U TEXHOJIOTHSA MOJYYCHH KOMIIO3SUIIMOHHBIX MaTePHaJI0B

Komnosnunonnsie matepuansl Ne2, 2024

Keywords: zinc, concentrate, roasting, sulfide, Fluidized-bed roaster (FBR), oxygen, cinder, cake.

Annotation. The article shows the results of a study of the process of roasting zinc concentrates
containing iron and silicon using oxygen-enriched air, as well as the development of an optimal composition
of the charge to reduce ferrite and silicate formation. In the work, firing was used with a blast enriched with
oxygen up to 28%, which made it possible to significantly increase the productivity of the furnace with a
reduction in duration to 1,5 hours instead of two hours. The use of lime in the mixture in amounts of 12% and
15% by weight of the mixture showed a decrease in ferrite formation to 0,6%, and silicate formation to 1.2%.

Bepmusapos baxpuaann Tuiapko0ys10Buy

Markapumos Coxud:xxon Typaannesnu - I.TH.,

- I.T.H., noueHT kad «Meramwtyprus» Taml TY
npodeccop, 3aB. aboparopueln  Y30ekcko-SAmHOCKOro

MoJozaexHoro nextpa npu Taml'TV;

Myxamerta:kanosa Illonpa A6nycamaTroBHa
Hocupxonxaes Capaop Konup:xon yrim
HNcemounnos Konudexk baxoauposuy
OuuninaueB Kaxpamon TomrremupoBu4
AxkpamoB Ypaja AkpaMm yiid

YopueB Xukmaryiaiaa UoparumoBuy
Tyxramypanos ®appyx bepaumyponosuu

- 1.¢. (PhD) no T.H., noneHT Kag. «Meramtyprus» Taml TV;
1.¢. (PhD) o T.H., 3aB. Kad. «Merammyprus», Taml TV;
-nokTopanT Kad. «Metamryprusy Taml TV,
n.¢. (PhD) mo T.H., n.0. moueHT Kad «Metamryprusi» Taml TV,
-accuTeHT Kad. «Mertamnyprus» Taml TY;

-accuTeHT Kad. «Mertamryprus» Taml TY;
-accuTeHT Kad. «Mertamnyprus» Taml TY;

VIIK 621.74

TEXHOJIOT WS CHUKEHUSA COAEP)KAHUS HEMETAJUIMUECKNUX BKJIIOUEHUIA
IIPU IIJIABKE AJIFOMUHUEBBIX CIIJIABOB

III.H. TypaxyxaeBa

Introduction. The melting process is a
critical step in aluminum alloy production, during
which these impurities must be effectively removed
to ensure the quality and performance of the final
product [1]. Protective fluxes are commonly
employed to facilitate the removal of impurities and
improve the structure of the alloy during melting.

The protective flux plays a major role in the
melting of aluminum alloys, where it reacts actively
with the alloy, and at the same time protects the
alloy from the environment [2]. All over the world,
research is actively underway to develop new
compositions of protective fluxes that prevent
aluminum oxidation with oxygen and saturation of
the melt with gas inclusions [3].

Atmospheric moisture reacts with molten
aluminum, followed by the formation of an oxide
film and atomic hydrogen between aluminum
atoms. As a result, the oxides not only remain on the
surface, but also some of them enter the melt. [4-5].

The main non-metallic inclusions in
aluminum alloys are gas and oxides. Where oxygen
will react with aluminum and create film on the
surface of the alloy and gasses will diffuse to the
alloy which in further provide the porosity of the
product.

Objects and research methods. The main
non-metallic inclusions in aluminum alloys are
aluminum oxide Al,O; and hydrogen H». The gas
impurities present in the metal negatively affect the
physical and mechanical characteristics of
aluminum and its alloys. To obtain a high-quality
structure of aluminum alloys, it is necessary to
protect the melt from the effects of the furnace
atmosphere. To determine the effect of the integrity
of the oxide film on the melt surface, as well as the
composition of the protective flux on the diffusion
of non-metallic inclusions into the melt, 4 flux
compositions with different carbon content were
used.

Table 1
N The purpose of the flux The components of the flux in weight percentages
NaCl KCl CaF, MgCl, | CaCl, | NaF C
As a protective layer for
1 | remelting aluminum alloys in gas 50 20 - - - 10
furnaces
As a protective layer for
2 | remelting aluminum alloys in gas 40 20 - - - 20
furnaces
As a protective layer for
3 | remelting aluminum alloys in gas 40 5 - - 5 30
furnaces
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As a protective layer for
4 | remelting aluminum alloys in gas 50 30 10 - - - 10
furnaces
As a protective layer for
5 | remelting aluminum alloys in gas 50 25 5 - - - 20
furnaces
As a protective layer for
6 | remelting aluminum alloys in gas 40 10 10 - - 10 30
furnaces
As a protective layer for
7 | remelting aluminum alloys in gas 40 - 20 10 10 - 20
furnaces
Heat of melting
j | Specificheatof |, g 74,1 70 54,2 278
melting, cal/g — —
2 Melting point, °C 804,3 790 1330 712 772 962 2800
3 Density, g/sm’ 2,163 189 3,18 2,32 2,152 - 2,33

RESULTS.
To determine the consequence of the flux on
the quality of the resulting melt, laboratory studies

on the quality of the alloy was carried out in the
laboratory conditions of the enterprise.
Table 3 shows developed fluxes for melting

were carried out. Experimental melting of aluminum alloys.
aluminum to determine the effect of melting modes
Table 2
No The purpose of the flux The components of the flux in weight percentages
NaCl | KCI C | MgCl, | CaCl, | NaF | CaF;
1 For remelting process of the waste 50 30 20 - - - -
2 For remelting process of the waste 50 20 20 - 10 - -
3 For remelting process of the waste 40 20 8 - 2 30 -
4 For remelting process of the waste 50 30 10 - - - 10
5 For remelting process of the waste 50 45 15 - - - -
6 For remelting process of the waste 40 40 18 - - 10 -
7 For remelting process of the waste 40 - 20 10 30 - -
Table 4 shows changes in the content of gas The results of studies to determine the
inclusions in the melt depending on the optimal temperature of overheating of aluminum

temperature of overheating of the melt in the
refining flux.

melt under a protective layer of flux.

Table 3
e Heating temperature of the melt, The amount of oxide The amount of hydrogen
3 'C inclusions in the melt, % in the melt, sm*/100g
1 2 3 4
2 600-650 2-3 0,60-0,62
3 700-750 2-3 0,56-0,58
4 800-850 1-3 0,52-0,54
5 900-950 1-3 0,50-0,54
6 1400-1500 1-2 0,34-0,36
7 1900-2000 0,6-0,7 0,14-0,18
Figures 1 shows the structures of the furnace with and without the use of a protective

resulting alloy after melting in an electroslag

layer of refining flux.
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