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AHHoTauuA. CTaTbA NOCBALLEHA PeLLeHUI0 aKTyasIbHOW NpobneMbl CHUMKeHNUA Bpaka
N3Lenuni, BbiMyCKaeMblX Ha CepUMHBbIX CTanensiaBUibHbIX 3aBofax. [na usydveHus
3aKoHOMepHocTel obpa3oBaHuA bpaka co3faHa HerMpoceTeBas Mofeslb, MPOrHO3upyoLLan
obpa3soBaHue AedeKToB TUMa «TpeLLnHa» OJs OT/IMBOK, MPOM3BOAMMBEIX MAapPTEHOBCKUM
crnocoboM. [1na oby4eHna HelMpoceTeBOW MOAENM UCMOMb30BaINCh CTaTUCTUYECKUE faHHble
0 XMMWYECKOM COCTaBe PYLHOIo ChbipbfA M COOTBETCTBYIOLLMX 3HAYEHUAX MpoLEeHTa bpaka.
[aHHble 6b1M NMosyYeHbl B YCIOBUAX 0eMCTBYIOLLEN0 HEMPEePLIBHOIO KPYNHOCEPUIAHOIO
MPOW3BOLCTBEHHOI 0 MPOLLECCa, YTO NMPUBESIO K BEICOKOW CTEMEHU 3aLLyMSIEHHOCTU MHbOopMaLIMm
KaK Mo XMMWYeCKOMY COCTaBy PyAHOMO Cbipbs, TaK U Mo pe3yfbTaTaM ero TepMuMYecKom
06paboTKU. BbIbpochl 1 3alLyMSIEHHOCTb CTAaTUCTUYECKON MHOPMALIMK 0BHapYHUBaIUCh
W yOAnAanCh C MOMOLLbIO OPUrMHasIbHOM aBTOPCKOM MeToAMKK. HellpoceTeBasa Mofenb
yrnpaBrieHns TennopU3NYeCKUMU U XUMUKO-3HEPIrOTEXHOTOrMYECKUMM MpoLLeccamu
TepMu4ecKor 06paboTKM pyoHOro chipbA bbiia co3faHa Ha 6ase UCKYCCTBEHHOW HepOHHOM
CeTV NepcenTpPOHHOMO TUMA C CUrMOUAHBIMU aKTUBALMOHHBIMU QYHKLMAMK. [yTeM npoBefeHunA
BMPTYasibHbIX KOMMbIOTEPHLIX IKCMEPUMEHTOB Haf HEMPOCETEBOW MOAESIbI0 BbIAB/EHDI
BaXKHble 3aBUCMMOCTU BEPOATHOCTM 06pa3oBaHnA UcciiefyeMblx fepeKTOB 0T COAepHKaHus
npvMeceit: MapraHua, pocdopa, KpeMHUA, XpoMa U cepbl. MoATBEPHKAEHA FMMOTE3a 0 TOM,
YTO CHU3WTb NPOLLEHT 0bpa3oBaHNA bpaka NUTENHOW NPOAYKLMU MOMHO He 06HapyHuBas
1 He yCTpaHAA ero nepBonpuynHy. Ha ocHoBe BbiSIBIEHHbIX B3aM0O3aBUCUMOCTEN MEXIY
napameTpamu TenodUsnYeCKUX U XMMUKO-3HEPrOTEXHOOMMYECKMX MPOLLECCOB TEPMUYECKOM
06paboTKM cHOpMyNIMPOBaHbI MPaKTUYECKUE PEKOMEHAALMM MO CHUMKEHWMIO NPoLeHTa bpaKa
MyTeM KOPPEKTUPOBKM XMMUYECKOr0 COCTaBa PyAHOro Cbipbs. MprMeHeHe NonyyYeHHbIX
MpaKTUYECKUX peKoMeHZaLMi No3Bonnio 6osiee YeM B iBa pasa CHU3UTb NPOLEHT BpaKa
M3 Lenuid, NPOU3BOAUMBIX B YCJTIOBUAX KPYMHOCEPUIMHOIO NMPOM3BOACTBEHHOMO MpoLiecca.
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Abstract. The paper is devoted to the current problem of reducing the percentage of
defective products produced at serial steelmaking plants. To study the patterns of defect
formation, a neural network was created that predicts the formation of defects such as “crack”
in castings produced by the open-hearth method. To train the neural network, statistical
data on the chemical composition of ore raw materials and the corresponding values of the
percentage of defects were used. The data was taken under the conditions of an ongoing
serial production process, which led to a high degree of noise in the information both on the
chemical composition of the ore raw material and on the mechanical properties based on the
results of its heat treatment. Outliers of statistical information were detected and removed
using the original author’s neural network technique. A neural network model for controlling
thermophysical and chemical-energy-technological processes of thermal processing of ore
raw materials was created on the basis of a perceptron-type neural network with sigmoid
activation functions. By conducting virtual computer experiments on a neural network model,
some important dependences of the probability of formation of the defects under study on the
content of manganese, phosphorus, silicon, chromium and sulfur were identified. Based on
the identified dependencies, practical recommendations have been developed to reduce the
percentage of defects by adjusting the chemical composition of ore raw materials. Despite
the relatively low accuracy of the developed neural network model, the application of the
practical recommendations obtained made it possible to reduce the percentage of defective
products manufactured in a large-scale production process by 2.51 times.
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BesepeHue

MPaKTUKE PadOTHI CEPUUHBIX TIPOH3-
BOJICTBEHHBIX MPENNPUATUI BCeraa
cyliecTBoBaja npobiaeMa 60pbObI
¢ Opakom. DTa mpobiieMa BO3HHKAET Kak
Ha CTa/IMU 3allyCKa U OCBOCHMS HOBBIX W3-
JIeTINi, TaK U B YCJIOBUSX YK€ YCTOSBILIETOCS
cepuiiHoro npousBojacTsa. [IpuunH Opaxa
00BIYHO OBIBaeT HECKONIbKO. Hammpumep, 310
MOKET OBbITh M3MEHHMBIIUIACS TOCTABIIUK Chl-

PBsl HITM KOMITJIEKTYIOIINX, U3HOC UHCTPY-
MEHTa U 000py/I0BaHUs, U3MEHEHHUE KITUMaTa,
HU3MCHCHUC TEMIICPATYPhI U BIIA)KHOCTH BO3-
Iyxa B IIeXe, TOCTOPOHHHE NIyMBI, BUOpa-
[[UU, U3IIyYCHUSI, CMEHa 00CTy>KHUBAIOIIETO
nepcoHasa.

[Ipo6aemy 0OBIYHO PEIIAOT BHISBICHUE
U ycTpaHeHue nmpuduH Opaka. OnHaKko ObI-
CTPO YCTAHOBUTbH MPUUYUHY Opaka B 3aBOJI-
CKUX YCIIOBHSIX JICUCTBYIOIIETO MPOU3BO/-
CTBEHHOTO Ipoliecca He BCErja BO3MOXKHO.
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