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1. HaykoBi i TEXHOJIOTiYHi OCHOBYM IIPOLIECIB CIIPSIMOBAHOTO TBEPIiHHS MAaCUBHUX BUJIMBKIB i3 3aJ1i30BYTJI€LIEBAX

CIIJIaBiB y KOMOIHOBaHUX KOKiJIbHO-MIIaHUX opmax

2. Scientific and technological bases of processes of directed hardening of massive castings from ferrocarbon
alloys in the combined chill-sand forms

Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOTO CTYyIIEHs JOKTOpa TeXHIYHUX HayK 3a creuianpHicTio 05.16.04 «JIuBapHe
BUPOOHMLITBO». — HallioHasbHa MeTanyprifiHa akagemis Ykpainu MOH Vkpainu, JHinpo, 2020. Juceprauis
IIPUCBSYEHA PilleHHIO HAYKOBO-TEXHIYHOI IIPOOJIEMHU CIIPSIMOBAHOTO TBEPAiHHS MAaCMBHUX BUIUBKIB i3 Fe-C
CIJIaBiB, BU3HAYEHHIO BIUVIMBY KOMOiHOBaHOI KOKiIbHO-TIiIAaHOI GOpMHU Ha KIHETUKY 00'€MHOI yCaKH,
BCTAHOBJIEHHIO TPUBAJIOCTI €JIeKTPOJYyrOBOr0-€eJIeKTPOIIIaKOBOTO O0IrpiBy HAJJIMBY Ha Pi3HUX eTanax yTBOPEHHS
TBepoi a3y y NIPOKaTHUX BajIKax i 31MTKax. 3allpOIIOHOBAHO CTYMiHYACTUI PEKUM OOIrpiBy IPOKAaTHUX BAJIKIB 3
HaBUILOI0 BUTPATOIO €JIEKTPOEHEPTIi Ha NepLIOMY eTarli, IKUi1 BiiTOBiiae 3aTBepiHHIO PifKO-TBepHoi (pa3u 604KU

BaJIKa i CyIIPOBOJIKYETHCS MAaKCUMAJILHOIO YCAIKOIO PO3IIJIaBy 3 HAJJIMBY, i MEHIIOW — Ha €Talli TBEPIiHHS IUNOK.



BcraHOBJI€HO BIIJIMB KOMOIHOBaHOI KOKiJIbHO-TIIMIAHOI INBAapPHOi (POPMHU HA YMOBU YTBOPEHHS YCAIKOBUX He(EKTIB
y 60ulli i muUiiKax IPOKaTHUX BaJKiB Ta pO3p006JIeHi 3aX0u 110 CIIPSIMOBAaHOMY TBEPLiHHIO BUJIMBKIB. BcTaHOBIEHO
4yac JOCATHEHHS MEXIi BUJIMBAHHS, JIKBiZyC i COJIAYC Y EHTP BUIMUBKIB 3 BMicTOM Byriiento 0,04 ... 4,83%, mo
MaloTh (POPMY IJIMTH, UUIHAPA i Kysi. BuBeeHo rpadoaHasliTU4Hi 3aJ1€5KHOCTI [1J1s1 PO3PaxXyHKy TPUBaJIOCTi
3aTBEPJIHHS PifKO-TBEPHOi i TBEpIO-PiaKoi 30H y BunuBKax 3 Fe-C cruiasis, 10 403BOJISIE IIPOTHO3YBATU 30HU 3
MiHIMaJIbHOIO i MaKCHMAaJIbHOIO YCaJIKOBOIO LINApUCTICTIO. [ CKIaHUX KOMILJIEKCHO JIeroBaHuX i MogudikoBaHux
CIIJIaBiB 3 HECTAH-JAPTHUMHU TEMIIEPATYPHO-4aCOBUMU PEXXUMAMU JIMTTS, Y SIKUX BiJICYyTHI aHi IPO 00'eMHYy yCaaKy
i TpUBaJiCTh 3aTBEPIiHHS, BCTAHOBJIEHO PEXKMMHU OOIrpiBy Ha/IMBY IPOBAJUTH 33 TOKA3HUKOM KiHETUKU
nepeMileHHs pO3IlIaBy Y BUIMBOK: [IPU BiICYTHOCTI IIepeMillleHHS eJIEKTPOiB 06irpiB IPUIMHSIOTS.
3aIpoIIOHOBAHO TiNoTe3y NPOLECY IPUCKOPEHOTO TBEPLiHHS LIEHTPAJIbHUX 30H BUJIMBKIB IJIACKOi, UMIIHAPUYHOI i
KyJISICTOi (POPM IO FETEPOT€HHOMY MEXaHi3My, IIPU SIKOMY TiJIKU IE€HAPUTIB € NOJATKOBUMHU LIEHTPAMU
Kpucrasnisanii. 3 METOI0 3MEHIIEHHS KiJIbKOCTI IEMEHTUTY | TPAHCKPUCTAIIYHOCTI CTPYKTYPU B OCbOBI 30Hi
YaBYHHUX [TPOKATHUX BaJIKiB BUBHAUEHO 4ac i KiIbKicTb rpaditusyodoro MoaudikaTopy, SKuil BBOAITH y Piaky
CepLEeBUHY IIiCJIs1 3aTBEPJiHHS pOOOYOro Mapy 3a1aHOi TOBIIMHY. Pe3ybTaTy eKCIIepUMEHTAIbHUX Ta
TeOpeTUYHUX JOCIiIKeHb alpobOBaHo i BIIPOBAIPKEHO y BajplesiuBapHoMy Liexy AT "I3T1B" i B yaboBOoMy mpoueci
HMeTAY. Ki1040Bi €10Ba: MPOKaTHU BaJIOK, 3/IUTOK, HAJIJIUB, TBEPIiHHS, yCAOKa, €JI€KTPOLyTOBUM-

€JIEKTPOIIJIAaKOBUI1 06irpiB, ycanKosi fedeKkTn

2. Thesis for the degree of Doctor of Engineering in specialty 05.16.04 "Foundry".- National Metallurgical Academy
of Ukraine Ministry of Education of Ukraine, Dnieper, 2020. The dissertation is devoted to solving the scientific
and technical problem of directional solidification of massive castings from Fe-C alloys, determining the effect of
the combined mold-sand mold on the kinetics of volume shrinkage, and establishing the duration of electric arc-
electroslag heating arrived at different stages of the formation of the solid phase in rolling rolls and ingots. It is
proposed to heat the rolling rolls in a stepwise mode with a high power consumption in the first stage, which
corresponds to the hardening of the liquid-solid phase of the roll barrel and is accompanied by the maximum melt
shrinkage from profit, and less during the neck hardening stage. The influence of the combined mold-and-sand
casting mold on the conditions for the formation of shrinkage defects in the barrel and the necks of the rolling
rolls is established, and measures have been developed for directional solidification of castings. The duration of
reaching the pouring fronts, liquids and solidus of the center of castings with a carbon content of 0.04 ... 4.83%,
having the form of a plate, cylinder and ball, was established. Graphoanalytical dependences are derived for
calculating the duration of solidification of liquid-solid and solid-liquid zones in castings from Fe-C alloys. The
zones with the minimum and maximum duration of the alloy in the solid-liquid state during the solidification of the
central (axial) part of the casting were established, which allows predicting the zones with the minimum and
maximum shrinkage porosity. For complex complex alloyed and modified alloys with non-standard temperature-
time casting modes, in which there is no data on volume shrinkage and solidification duration, profit heating
modes are established according to the kinetics of melt transfer to casting: in the absence of electrode movement,
heating is stopped. A hypothesis is proposed for the process of accelerated hardening of the central zones of
castings of flat, cylindrical and spherical shape by a heterogeneous mechanism, in which the branches of dendrites
are additional centers of crystallization. In order to reduce the amount of cementite and the transcrystallinity of
the structure in the axial zone of cast iron rolls, the time and amount of a graphitizing modifier are established,
which are introduced into the liquid core after the working layer has hardened to a predetermined thickness. The
results of experimental and theoretical studies were introduced in the valtsivarny workshop of SC "DZPV" and in
the educational process NMetAU. Key words: mill roll, ingot, profit, solidification, shrinkage, electric-electroslag
burned, shrinkage defects
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