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2. Peculiarities of ingots enlargement by sequential circle Electroslag Surfacing.

Pedepar:

1. B po60Ti TEOPETUYHO OOIPYHTOBAHA Ta €KCIIEPUMEHTAJIbHO MiATBEPIPKEHA MOKJIMBICTb (POPMYBaHHS
BEJINKOBArOBUX KOBAJIbCbKUX 3JIMBKIB ITOCJIOBHYM KiJIbLIEBUM €JIEKTPOLIAKOBMM HAIJIaBJIEHHSAM PiKMM METajJoM
(mpouec EITHY PM). Ha 0CHOBi KOMIIJIEKCHUX [OCJIiI>)KE€Hb 3 BUKOPUCTAHHSIM MaTeMaTUYHOTO MOJIEJIIOBaHHS
[poLEeCy NOCif0BHOrO Kinbuesoro EIINHY PM Ta pe3ysbTaTiB IPAMUX €KCIIEPUMEHTAIbHUX TOCIiIKEHDb
po3paxoBaHi TepMiuHi nukiu npouecy EIIHY PM, ski ¢izuyHO 3MOZEsII0BANM i3 3aIy4€HHSIM Cy4aCHOTO
nocaipHuubkoro komiiekcy Gleeble 3800 3 oBHiCTIO 1IM(PPOBOIO CUCTEMOIO TEPMIYHUX BUIIPOOYBAHB, 1110

IO3BOJIMJIO OLiHUTH €(EKTUBHICTb BUKOPUCTAHHS MOCIiNOBHOrO Kinbuesoro EIITHY PM i BB 0ro TepmiuHOro



LIMKJIy Ha CTPYKTYPY 30HU CIJIaBJI€HHS JJ1s1 YKPYITHEHHS 3JIMBKaA i3 BUcOKojieroBaHux Cr-Ni-Mo crasieil Ta CIyIaBiB
TUIly [HKOHeJb [IpY 3abe3nedeHHi JpibHOANCIIEPCHOI IeHAPUTHOI CTPYKTYPH JINTOTrO MeTany. [lucepratis
IIPUCBSAYEHA BUBYEHHIO MOKJIMBOCTEN 3aCTOCYBAHHS I1OCiIOBHOrO KibLieBoro EINTHY PM n1s yKpylIHEHHS 3/IMBKiB
i3 BUucokosieropanux Cr-Ni-Mo cTazeil Ta CIyIaBiB TUILY IHKOHEJIb HAa MOJI€JIbHUX 3JIMBKAX, SIKi OyJIM OTPUMaHi B
71260PaTOPHUX YMOBaxX. B pe3ysbTati BU3HaU€HHS 0COOJIMBOCTEN Nponecy GOpMyBaHHS BEJIMKOBAarOBUX 3JIMBKIB
nocigoBHuUM Kinbiesum EITHY PM BumaHi TeXHOJIOTiYHI peKoMeH allii o0 po3pobiaeHHs KoHuenii nevi EIITHY
PM 1711 OTpMMaHHS BEJIMKOBAroBUX 3JUTKIB AiameTpoM Bin 1400 go 3200 mm Ta macoro o 300 T, a TakKoX

BM3Ha4Y€Ha MOCJiIOBHICTh OCHOBHUX TEXHOJIOTIYHUX OIepaliili ix BUpOOHMIITBA.

2. In this work the possibility of forming huge homogeneous heavy forged ingots with a view to their enlargement
by sequential circle Electroslag Surfacing by means of Liquid Metal (ESSE LM process) was theoretically justified
and experimentally confirmed for the first time. Based on comprehensive studies using mathematical modeling of
ESSE LM sequence and results of experimental studies of ESSE LM process thermal cycles were calculated and
physically modeled using modern research complex Gleeble 3800 with a fully digital thermal testing system, which
allowed to evaluate the efficiency of the sequential circular ESSE LM and influence of its thermal cycle on the
structure of the fusion area for enlargement of large high-alloy steels and alloys similar to 316L while providing
disperse homogeneous dendrite structure of cast metal. The thesis is dedicated to the investigation of possibilities
for applying sequential ESSE LM for enlargement of huge steel ingots using model ingots that were obtained in the
laboratory. As a result of defining peculiarities of the formation of huge steel ingots by the sequential circular ESSE
LM issued technological advice on developing the concept of ESSE LM furnace for huge ingots with diameters
from 1400 to 3200 mm and weighing 300 tons, and the sequence of main manufacturing operations of their
production. Keywords: enlargement by sequential Electroslag Surfacing by means of Liquid Metal (ESSE LM), high-
alloy steels, huge ingots and model ingots, fusion zone, thermal cycle of ESSE LM, dispersed dendrite structure,
physical and mechanical properties, impact strength.
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