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Pedepar:

1. Y puceprauiiiziil po60Ti BUpilIEHO aKTyaJbHY HAayKOBO-TIPUKJIAAHY 337ja4y, a CaMe PO3BUHYTO METO0JIOTII0
KOHTPOJIIO i peryJitoBaHHS XiMIYHOTO CKJIaZly i BIaCTUBOCTEH CipOro CUHTETUYHOTO YaBYyHY B IIPOLECi IOTO I1J1aBKU B
IHOYKUIMHNAX TUT€JIbHUX N€4ax. PO3po61eHO METOIMKY Ta aJITOPUTM MOJENIIOBAHHS IPOLeAyPYU BU3HAYEHHS MacU
KOMIIOHEHTIB IMXTU JJI51 BUIIJIABJIEHHS YaBYHY i KOPATYBaHHS XiMiYHOTO CKJIaJly I0r0 pO3IlyIaBy 6€3110CepesHbO i,
4ac IJIaBKU. 3alpoIIOHOBAHO i Peasi30BaHO IMiAXiA, 0 JO3BOJISIE BpPAXOBYBATU B MIMOBIPHICHOMY aCIIEKTi i3
3aCTOCYBaHHSIM MeTony MoHTe-KapJio HecTabilbHICTh BMICTY XiMiYHUX €JIEMEHTIB y MoAudiKaTopax, sKi
BUKOPUCTOBYIOTH JJIs1 KOPEKLii CkIaay 4aByHy. JlociimkeHo xiMiyHni ckiiag, i napamerpu posnoginy C, Si, Mn, P, S,

BYIJIELIEBUI €KBiBAJIEHT, CTYIIiHb €BTEKTUYHOCTI Ta MEXaHIYHi BJIACTUBOCTI CipOro 4aByHY POMUCJIOBUX MAPTili-



IJIABOK JINBAPHOI MPOYKLi, BUTOTOBJIEHOI 3rifHo 3 Bumoramu [OCT 30249-97 ta TOCT 34503-2018. CpopmoBaHO
BiZIMOBi/IHI 623U AHKX. 3 MO3UIIil IMOBIPHICHOTO Mi/IX0/ly BUSBJIEH] KOPEJIALilHI 38 93KM | BCTAaHOBJIEH
KoedilieHTH KopessiLii MK ByryeljeBUM €KBiBaJleHTOM, CTYIIEHEM €BTEKTUYHOCTI, BilHOIIEHHSIM BMICTY BYIJIELIO
IO BMICTy KPEMHIIO y XiMiYHOMY CKJIaJli CipOro 4aByHY 3 IJIACTMHYACTUM rpadiToM i MEXaHIYHMMU BJIACTUBOCTSIMU
BUJIMBKIB. PO3p06s1€HO (pOpMyIH, 10 BiloOpakaloTh y IMOBIpHICHOMY MiIXOi 3a/1€5KHOCTI MilIHOCTI i TB€pAOCTI
BUJIMBKIB i3 ciporo 4aByHy 3 IIacCTMHYaCTUM rpadiToM Bif, IMOBIPHUX BeJIMYMH 3a3HaY€HUX [TOKa3HUKIB HOro
XiMmiyHOrO ckiany. [TokazaHo NepCreKTUBHICTh BUKOPUCTAHHS Ha NPAKTUL 3aIIPOIIOHOBAHOTO IMOBIpHICHOTO
niaxony i po3po6seHux ¢GopmyJl A1 IPOrHO3y TBEPLOCTI Ta MILJHOCTI BUJIMBKIB i3 CipOro 4aByHy 3 IJIACTUHYACTUM
rpaditom 3a y3araJbHEeHUMU ITOKa3HUKaMU Horo XiMidHoro ckiany. Ha ocHOBi pe3ysibTaTiB BUKOHAHUX JOCIiIKEHb
i 'pyHTOBHOTO aHasizy BUPOOHUYOTO OCBiY JIMBAPHUX MiJIIPUEMCTB OOI'PYHTOBAHO JOLiJIbHICT BHECEHHS
IOTNIOBHEHD i YTOUHEHb BUMOT [I0 XiMiYHOTO CKJIafly CipOrO CUHTETUYHOTO YaBYyHY, PEIJIAMEHTOBAHUX Y CTaHAAPTAX i
TEXHIYHMX YMOBAX Ha JIMBApHY NPOIYKIi0. PernmaMeHTOBaHO 3MEHLIMTY BMICT CipKM Y XiMiYHOMY CKJIafi ciporo
CHHTETUYHOTO YaBYyHY, IO BUIJIABJISIOTh B IHAYKLiMHUX Te4ax 1o piBHS He 6inbiue 0,05 %. PO3BUHYTO METOIUKY
TEPMIiYHOTO JepyBaTUBHOro aHanizy (TJJA) pifkoro 4aByHy y IpOLECi JIUTBA UIJIIXOM yIOCKOHAJIEHHS CIIOCO0Y
BM3HA4YeHHS (POPMHU TEPMIYHUX KpUBUX OoxoJiomkeHHs (TKO) posmniasy i OpiBHSAHHA iX 3 pepepeHCHUMU KPUBHUMU
oxosiomxeHHs (PKO). HoBusHa po3po6ieHUX CII0CO6iB TEpMIYHOTO aHasIi3y piikoro 4aByHy 3axullieHa NaTeHTaMU
Ykpainu Ha BuHaxif (N2 113333) i kopuchHy mozenb N2 99968 ta ceigonrBom N2 17697 Ha aBTOpPCBHKE I1paBo.
Po3po6eHo i oBeeHO 10 3aCTOCYBaHHS Ha MIPAKTHULi IPOOOBiI0ipHUKY 3aHYPEHHS HOBOI KOHCTPYKIi, sIKi
3a6e311e4yIoTh CTabiNbHICTh YMOB BiI60py P06 pinkoro metany. Kio4osi cioBa: 1MBapHe BUPOOHUILITBO, YaBYH,
XiMIYHU CKJIAJl, ByTJIELLeBUM €KBiBaJIEHT, CTYIIiHb €BTEKTUYHOCTI, BJIACTUBOCTI, IINXTA, PO3ILJIaB, KOPUTYBaHHS,

MIMOBIpHICHUM NiAXil, TEPMiYHUI JepUBAaTUBHUI aHAaJIi3.

2. The thesis solves an urgent scientific and applied problem, namely, the development of a methodology for
controlling and regulating the chemical composition and properties of grey synthetic cast iron during its melting
in induction crucible furnaces. A methodology and algorithm for modelling the procedure for determining the
mass of the components of the charge for iron smelting and adjusting the chemical composition of its melt directly
during melting have been developed. An approach has been proposed and implemented that allows taking into
account the instability of the content of chemical elements in modifiers used to correct the composition of cast
iron in a probabilistic manner using the Monte Carlo method. The chemical composition and distribution
parameters of C, Si, Mn, P, S, carbon equivalent, degree of eutecticity, and mechanical properties of grey cast iron
of industrial batches of foundry products manufactured in accordance with the requirements of GOST 30249-97
and GOST 34503-2018 were investigated. Relevant databases were created. Using a probabilistic approach,
correlations were found and correlation coefficients were established between the carbon equivalent, eutecticity,
and the ratio of carbon to silicon content in the chemical composition of grey cast iron with lamellar graphite and
the mechanical properties of castings. The formulas reflecting the dependence of strength and hardness of
castings from grey cast iron with lamellar graphite on the probable values of the specified indicators of its
chemical composition in a probabilistic approach have been developed. The article shows the prospects of using in
practice the proposed probabilistic approach and developed formulas for predicting the hardness and strength of
castings from grey cast iron with lamellar graphite by generalised indicators of its chemical composition. Based on
the results of the research and a thorough analysis of the production experience of foundries, the article
substantiates the expediency of introducing additions and clarifications to the requirements for the chemical
composition of grey synthetic cast iron regulated in the standards and specifications for foundry products. It is
regulated to reduce the sulphur content in the chemical composition of grey synthetic cast iron smelted in
induction furnaces to a level not exceeding 0,05 %. The methodology of thermal derivative analysis (TDA) of liquid
cast iron in the casting process was developed by improving the method of determining the shape of the melt's
thermal cooling curves (TCC) and comparing them with the reference cooling curves (RC). The novelty of the
developed methods for thermal analysis of liquid cast iron is protected by patents of Ukraine for invention (No.
113333) and utility model No. 99968 and copyright certificate No. 17697. New design immersion samplers have been
developed and put into practice, which ensure the stability of liquid metal sampling conditions.
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PeuenseHtu

VIII. 3aKkJI104Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLiio HayKoBoOi

OisIJIbHOCTI

Hapisckuit AnaTomiit BacunboBuy

HapiBckuit AnaTosiit BacuiboBry

Cipenko Karepuna AnonbsdiBHa

VKpIHTEI

Opuenko TetsHa AHaTosiiBHA



