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KoTnwmaHn  CylOKnaHTUpuw  gaspuga CYHOKNaHTupuw xapaéumHn 15 - 20 % ra
3NeKTPOL OCTura Mahgapok 6ynraH  KOKC Te3nawTupungn.
OynarvHu KUpMUTULL OpKanu nynat KOTULLIMAaCUHK
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Y w6y makonaga 35IC mapkanu Kam fiermpaaHrad KOHCTPYKLMOH NynaT KOTULLIMACUHW CYHOKIaHTUPpnG
O YYYyH KOTULIMAHW ONTMMan KUMEBWIA Tapkmbu wwnab umkungu. Fynat KOTULWIMACUHU KUMEBMIA
Tapknom uwnab yMkunraHgaH CyHr nabopatopus wWapouTuia CyroKnaHTMpu6 onuvw makcaguga 10 krnu
3NeKTp €l neun TaHna6 onuHau. 35MC mapkKanum Kam nerupfaHraH KOHCTPYKUMOH mnyfnaT KOTWMLWMaHW
CYIOKNAHTUPMLWAA WNXTaHU OKAaW TapTubu uwnad uymknam6, 6y opkanu WWUXTaHW KyWuw MUKLOPWHW
KamaiTMpuLLra spunaan.

KnioueBble cnoBa: HeMeTasn, CTalb, MapTEHOBCKAsA Meyb, 3/IEKTPONeYb

B paHHOW cTaTbe pa3paboTaH ONTUMANbHbIA XMMWYECKMIA COCTaB CnjasBa 418 NAaBfieHUs cniasa
KOHCTPYKLMOHHOM HWU3KONermpoeaHHoii ctannm mapku 35IC. lMocne oTpabOTKM XMMWYECKOro cocTaBa
CTa/bHOTrOo cniasa Obina BblbpaHa anekTpoayrosas nevb Ha 10 Kr AN nnaBieHUs B 1abopaToOpPHbIX YCN0BUAX.
Mpu nnaBneHWM cnnaBa KOHCTPYKLUWOHHOW HU3KoneruposaHHas ctanu 35IC paspaboTaHa TeXHONOrus
3arpy3ku WUXTbI, YTO MO3BOINIO0 CHU3UTbL KO/IMYECTBO PO3NNBA LUNXThI.
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Inthis article, the optimal chemical composition ofthe alloy for liquefaction of low-alloy structural steel
alloy 35GS was developed. After working out the chemical composition ofthe steel alloy, a 10 kg electric arc
furnace was selected for liquefaction in laboratory conditions. A slag loading method was developed in
liquefaction of 35GS low - alloy structural steel alloy, thereby reducing the amount of slag burn.
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DEVELOPMENT OF STEEL ALLOY LIQUIDATION TECHNOLOGY
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Introduction. Today, it is an alloy of iron hardness and strength increase, and it becomes
with carbon (from 0.02 to 2.14 %) and other malleable. Depending on the amount of carbon and
elements. Typical technical steel contains 0.05 - alloying elements in the chemical composition,
15 % carbon, up to 0.4% silicon, 0.1 - 1 % Steel is divided into carbon and alloyed types.
manganese, up to 0.08 % sulfur, up to 0.1 % Carbon steel (in addition to carbon, it contains up
phosphorus and 96.92 - 99.27 % consists of iron. to 0.7 % manganese, up to 0.37 % silicon, up to
Industrially produced steels contain permanent 0.04 % sulfur and up to 0.035 % phosphorus)[1].
inclusions: silicon (Si), manganese (Mn), sulfur (S) Materials and methods. Shafts made of
and phosphorus (P). The difference between steel 35XGCL and 35XGCA steels are used for ball
and cast iron is that cast iron contains carbon from rolling machines in the “1st grade rolling” shop of
2.14 t0 6.67 % and has more permanent inclusions. “UzMetkombinat” JSC. This 35XGCL brand steel
When steel is hardened, its physical and alloy is cast in the “Casting Mechanics” workshop
mechanical properties change dramatically, its ofthe combine.
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Alloy steels are of great importance in furnace as a flux based on the weight of the alloy.
reducing their mass, while improving the quality of According to the established standards, the
machines and structures, ensuring long-term temperature of the chemical composition was
accurate operation. Alloying elements increase the liquefied at 1560 OC. After that, ferroalloys with
fineness, viscosity, corrosion resistance and other high melting point were put into the furnace at 1565
mechanical properties of steel, as well as the 0C. Iron oxide (FeO) was added through the
malleability property, the depth of corrosion and window to reduce the carbon content of the alloy.
other technological properties, change the physical As a result, the carbon content of the alloy
(magnetic and electrical) properties, improve the decreased. After the alloy was completely
corrosion  resistance  properties at  high liquefied, samples were taken from three places by
temperatures and under normal conditions [2-3] . mixing the liquid alloy, and the chemical

Today, in the  *“Casting-mechanics” composition of the alloy was checked on the
workshop of “UzMetkombinat” JSC, shafts made “SPECTROLAB-10 L” equipment. When the
of 35XGCL brand steel, which are cast for ball liquid alloy reached a temperature of 1560-1570
rolling machines, are cast into sand-clay molds. OC, it was poured into a special ladle preheated to a

Iron ore, low-manganese steel, secondary temperature of 800-850 OC [4-6].
metal, ferroalloys, ferrosilicon (FeSi 65), Result. Production of high-quality cast
ferromanganese (FeMn 95), calcium carbonate products from 35XGCL steel alloys and reduction
(CaCO03) and others were prepared as raw materials of gas pores and mirror inclusions in its content,
for slag. A basic 2.0 ton electric arc furnace was liquefaction mode of alloys and their processing
initially selected to liquefy the alloy. After technology were developed, and high-quality cast
checking that the inner lining of the furnace was in products were cast. After removing the alloy from
good condition, first small and then large solid the casting mold, a special sample was prepared,
materials were loaded into the furnace. As soon as and the chemical composition of the alloy was
the alloy begins to liquefy, 3 percent of limestone determined using the “SPEKTROLAB-10M”
(CaCO0O3 and sand (SiO2 are introduced into the device (Table 1).

Table 1

Chemical composition of 35XGCL steel obtained based on the results of the research
Elementlar, %
C Si Mn Ni P S Cr Al Cu Ti
35XGCL 0.21 0.71 0.70 0.10 0.021 0.026 0.79 0.35 0.16 0.039

Brand

Samples were metallographically examined

at the “Innovation Development Center” using a Layered pearlite can be observed when
SEM Zeiss EVO MA 10 scanning electron viewed using a scanning electron microscope at
microscope at a magnification of x500 to 1000 x500 to x1000 scanning microstructures in pictures
times, and the obtained results are shown in 2-4a,b.

pictures 1- a, b.

2 picture. The microstructure of the alloy after it

was fired in oil
1- picture. Microstructure of cast steel alloy
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In picture 2 - a, b, the alloy was heated to a
temperature of 860 - 880 OC for 4 hours and kept at
this temperature for 1hour. Then it was fired at 250
- 300 OC for 2 hours and cooled in the open air.
Pearlite and more austenite can be seen in heat
treated microstructures.

Conslusion. Based on the implementation of
liquefaction regimes of 35XGCL alloy at different
temperatures in electric arc furnaces, the
technology of obtaining cast products with surface
cleanliness and high mechanical properties has
been improved, and the technology of liquefaction
of the alloy in an optimal way and pouring into
casting molds has been developed. The alloy was
treated with inert gases outside the furnace.
Processing mode and casting technology were
developed based on the dynamics ofgas and mirror
inclusions in the obtained alloy.

Based on the results of the research, the
following conclusions were reached, which were
taken as the main reasons for the flux, furnace

KomnosnunoHHble maTepuansl Ne4, 2022

lining, quality of refractory materials, the
preheating process of the slag, and other similar
factors. Based on the stated reasons, the quality of
the furnace lining and lining material were
considered to be the most important factors that led
to a decrease in the quality ofthe final casting.

The approach used in this work made it
possible to achieve a complex and reliable result.
In addition, as a remedial process, the furnace
lining, furnace top, and furnace lining were
replaced with high - quality refractory material.
The results of the re - survey were discussed and
the rate of substandard castings was reduced as
only 1in 10 shafts were found to be substandard in
the current study. In addition, it has been proven
that by controlling the percentage of additives at
each stage, the level of poor quality bulk product
can also be reduced.

Also, in order to smooth the structure of the
cast part and improve its mechanical properties, a
thermal treatment regime was developed.
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Kalit so‘zlar: xrom, marganes, gotishma, val, qum - gil golip, qattiglik, yopishqoqlik, gaz g'ovaklari,
metall bo‘lmagan go‘shimchalar, flyuslar.

Ushbu maqgolada 35XGCL markali po‘lat gotishmasini suyuqlantirish rejimidan foydalanildi. Olingan
suyuq metallga pechdan tashqari ishlov berish orgali tarkibidagi metall bo‘Imagan qo‘shimchalar hamda gazli
g’ovaklardan tozalash, bundan tashqari energiya va resurstejamkor innovatsion texnologiyalar asosida quyish
texnologiyasi ishlab chigildi.

KnioueBble cnoBa: XpoMm, MapraHe, cnnas, Bas, MecyaHo - rIUHUCTasA opma, TBEPAOCTb, BA3KOCTD,
rasoBble MOpbl, HEMETANIUYECKNE BKIIOUYEHUS, (DNHOCHI.

B paHHOM CcTaTbe MCMONb30BaH PEXUM OXWKeHMsA chnnaBa ctann mapku 35XICJl. MonyyeHHbIi
XULKNI MeTann 04nLwaeTcs oT HEMeTaN/IMYECKUX BKTKOYEHUI M Fa30BbIX NOP MyTem BHEMeYHOl 06paboTkuy,
a TeXHON0rnA NThA pa3paboTaHa Ha OCHOBE 3Hepro- 1 pecypcocbeperatoLx UHHOBALVNOHHbLIX TEXHOMIOTUIA.

Key words: chrome, manganese, alloyed, shaft, sand-clay mold, hardness, viscosity, gas pores,
nonmetallic inclusions, fluxes.

This article used the mode of liquefaction of 35XGCL brand steel alloy. The obtained liquid metal is
cleaned from non-metallic inclusions and gas pores by non-furnace processing, and casting technology was
developed on the basis of energy and resource efficient innovative technologies.
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NCCNELOBAHUA U3BAEYEHWNA 30/10TA U CEPEBPA LUMAHWPOBAHWEM IMPU
NOW3MENIBYEHUUM XBOCTOB M3 XBOCTOXPAHUTULWA AHTPEHCKOIO 3U®
AO «AJTIMAJIbIKCKUW TMK»

M.M. Aky6os, X. Beknynatos, X. Axmegos, LU.A. MyxameTgpkaHoBa, X.tO. [IxxymaeBa

BeefeHne. 3HauMTeNbHYH 4acTb 3anacos

YNOPHOro 30/I0TOPYAHOIO Cbipbf  COCTaBAAKT
PyAbl, OTBanbl BCKPbIWHbBIX MOPOA, a Takxke
XBOCTbl 060raTuTeNbHbiX (habpuk, B KOTOPbIX

TOHKO BKpanjieHHoe 30/10TO HaX04MTCA B COCTaBe
CYyNb(MA0B U NOpPoLo06pasyoLLIMX MUHEPanos.
Pasmep uvacTuy HaxoAuTcs B [AuanasoHe OT
[ECATBIX UM ThICAYHbIX A0 MUKPOHA U 30110TO
B HMUX CBA3aHO B OCHOBHOM C MUPUTOM W
apceHonuputom. [1,2].

M3yyeHmne BO3MOXHOCTE MHTEHCUBHO
TEXHOOTMW W3BEYEHUS 30/10Ta M3 CyNbUAHbIX
KOHLLeHTPaTOB, OTBAa/OB BCKPbIWHbLIX MOpPo4, a
TakKXXe XBOCTOB 060raTuTesnibHbIX (habpuK TecHO
CBA3aHO C W3YyYeHWeM [MOBeAeHUS OCHOBHbIX
MUHepanos n HocuTenel 30/10Ta npu
MeXaHU4ecKoi akTuMBaLMW B MNpPoOLEcce TOHKOrO
N3MeNbYeHNUA U UMAHMPOBaHWUA. ITOMY BOMpPoOCY

noceBsAWeHO  6OMblIOe  KO/MYecTBO  paborT.
MokasaHo, 4yTO 3 PEKTUBHOCTb
MeXaHOXMMUYECKOro BCKPbITWSA 30/10Ta
nocpesCTBOM TOHKOTO N3MenbYeHmns 7

MEeXaHOXMMWYECKON aKTuMBauum 06ycnoBfieHa He
TOMIbKO MOBbIWEHWEM CTEMEHN AUCMEPCHOCTU M
aethopmauneit KpUCTanIn4ecKmnx CTPYKTYp
MUHEPanbHbIX 3€pPeH, HO W 3HEPreTUYeCKUM
BO34eMCTBMEM Ha YacTULy BO BCEM ee 06bEME, YTO

npuM  B3aMMOLEACTBMM  C  PacTBOPAOLLUMM
peareHTaMM  MPOUCXOAUT  MIHOBEHHOE  UX
pacteopeHue [3,4].

LimaHnpoBaHuio noasepranncb

O6'be,CI,I/IHeHHaFI TeXHONnorn4dyeckasd npo6a XBOCTOB U

npoba CBEXMX  XBOCTOB, OTOOpaHHas  u3
nynbnonposoja. B onblTax BapbMpoBannChb
KPYMHOCTb LOV3MeNbYeHNs XBOCTOB,

KOHUeHTpauusa umaHmnga n Bpems 3h(eKTUBHOIo

MEXaHOXUMNYECKOTO BCKPbITUA 30M0Ta
nocpesicTBOM  €ro  TOHKOTO  U3Me/bYeHUs.
MoCTOSIHHLIMK ~ GbIIM  CRefylolme  YCNOoBUS:

oTHoweHmne XK:T=2:1; KOHUEHTpayusa 3awunTHOI
wesnoym - CaO - 0,02 %.
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dunbTpat (30/10TOCOAEPXKALLUI pacTBOP)

Puc. 1 Cxema unaHnpoBaHus npo6 NCXOAHbIX
XBOCTOB M3 XBOCTOXpaHunmuia AHrpeHckom 3N d

MeToauka nccnefoBaHuii 7
npumeHsemas annaparypa. Mpouecc
LlMaHnpoBaHuA (puc.1) ocyLecTBnsanca

nepemelLlBaHWEM My/bMbl B OTKPbITbIX CKASAHKaX
émkocTblo 0,75 amM3 Ha 6YTbIIOYHOM armTatope.
Hasecky wmatepuana 50-200 r nomewann B
CK/IAHKY, 3anumBanu BOAHbIM pacTBopom
LMaHucToro Hatpus, pobaenssg Heobxogmmoe
KONMMYeCTBO 3alMTHOW wenoun. KoOHTponb 3a
npoLeccoM OCYLLeCTBAANCA MYyTeM OnNpeaeneHus
KOHLEHTPaLMN LMAHUCTOr0 HaTpUs W 3aWMTHON
LLLeI04M B XXMAKON (hase Nynbnbl.

Ob6cecyxaeHue pe3ybTaToB. B MCXO4HBIX 1
KOHEYHbIX NpoayKTax LUMaHMpoBaHus
onpegensanucb cofepxaHus 6n1aropofHbIX



