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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigyKeHHs eJIEKTPOLLJIAKOBOrO MPOLECY BUILIABKU CYLIIBHUX Ta IIOPOSKHUCTHUX 3JIMBKIB i3 TEIJIOCTIMKUX CTaJeN

i crimaBiB Ha cynepHaakpUTUYHI napameTtpu (700-750°C).

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the electroslag process of melting solid and hollow ingots of heat-resistant steels and alloys for
ultra supercritical parameters (700-750°C).

Pedepat yKpaiHCBKOIO:

B po6oTi y3arasibHeHi pe3y1bTaT TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX JOCIIPKEHb OCOOJINBOCTEN 3aCTOCYBaHHS
HOBUX IIEPCIIEKTUBHUX CXEM Ta T€XHOJIOTYHUX poueciB EIIIT B BUpOGHUITBI CYLIiIBHAX Ta IOPOXHUCTUX 3JIUBKIB
3 TEIUIOCTINKUX CTajeil Ta CIUIaBiB , 10 IPalioi0Th B yMoBax cynepHaakputndHux (CHK) napamerpis (700- 750°C).
[TpoBeneHo mypoKUii aHasi3 ONy0JIiKOBaHMX 10 TeMi MaTepiaJiB 3 mxepes iHdopMalii 3apyODKHUX Ta BITUU3HSHUX
BUJAHb. BCTEIHOB]IE}HO7 10 NMEPCIEKTUBHUMU CIlJIaBaMU KaHOWOATaMU [Ji1 BUKOPUCTAaHHS B TEINJIOBUX
€HepreTMYHMX CTaHLisX, Mo NpanoTh B yMoBax CHK napamerpis, 30kpema B TypbiHax mpu remneparypax 700-
750 °C e cynepcinaBu Ha HikeseBill OCHOBI Taki, 1K IHKoHesb 706, Inkoness 740 Ta FENIX-700. OKpeMo pO3IJyIsSHYTi
cTaJi Ta cIjaBu JJis poTopiB Typ6iH, 1o npatooTs B ymoBax CHK napametpis. [TpoananiszoBaHi cyyacHi TeXHOJIOTii
EIIIT i o6;agHaHHS 17151 BATOTOBJIEHHS BXXKMX KOBAJIbChKUX 3JIMBKIB CYLIILHOTO II€pepi3y Ta IOPOKHUCTHUX;
BUOpaHi epcrieKTuBHi TexHosoriyHi cxemu EIIIT 151 mogapmoro iX JOCHimKeHHs. 3 3aCTOCYBaHHAM
mopemoBaHHA EII KoBasbChbKUX 3/IMBKIiB CYLIIJILHOTO MePEPi3y Ta MNOPOKHUCTUX IPOBEJIEHA YACEIIbHA OL[iHKA
0OMe>KeHb BIIJIMBY TeXHOJIOTYHUX apameTpis EIIT Ha MeTanyprifiHy sIKiCTb 3/1MBKiB. PO3rjIsiHyTi pe3ysibTaTu

MO eI0BaHHA B3aeMogii mutaky rpu ELIIT cynepcennasis - kanaupaatis Ha CHK. [IpuBeneHi xapakrepucTuka
J1260PaTOPHOro O6JIaHAHHS Ta CUCTEMU aBTOMATMYHOro KepyBaHHs EIIIT i 360py iHdopmatiii, gki 6ynu
CIIeLliaJIbHO CTBOPEHI JjIs1 BUTOTOBJIEHHSI MOJEJIbHUX 3JIMBKIB 32 HOBMMMY TE€XHOJIOTIYHMMU cxemamu EINTI.
ExcriepuMeHTasIbHO BU3HAYEHI €HepreTUydHi Ta TexHoJoriyni napamerpu EIIIT cynisnbHUX Ta TOPOXKHUCTUX
MOJ€JIbHUX 3JIUBKiB 32 HOBUMU cxemamu EINTI. [17151 NOpO>KHUCTUX 3JIMBKIiB JOBELEHA NOLIbHICTD [IEPEIIaBy
BUTPATHUX €JIEeKTPOoiB 3a rpsmoro cxemoro EIIT 3amicTe 6idinsproi cxemu EIII, sika oBcioay 3aCTOCOBYBaIach
pasime. Briepie B OCIiZHO-TIPOMUCIIOBUX YMOBAX 32 NpaMoI0 cxemolo EIIIT BuniaBieHo NOPOKHUCTUI 3JIMBOK
niameTpom 640MM Ta TOBIIMHOIO CTiHKKA 200MM i3 BUCOKOJIETOBAHOI CTajli Makpo- Ta MiKDOCTPYKTYPHi
IOCIiIKEHHS 3pas3KiB i3 pisHux 30H 37uBKiB ELIIT nminTBepaum o4ikyBaHy BUCOKY XiMiuHY Ta CTPYKTYPHY
OJIHOPIJHICTb JIMTOTO METaJly Ta MEHIIy 3a0pyJHEHICTb Or0 HeMeTalleBUMU BKJIIOUEHHSIMU. Po3pobiieHi
peKoMeHalii, oI0 3aCTOCYBaHHS OTPMMAaHUX HAyKOBUX PE3YJIbTATIB y IPOMUCJIOBOCTI. PO3paxyHKOBO BU3HAUYEHI
obmexxeHHs cTaHfgapTHUx nedeit EIIIT 119 BUPOOGHULITBA KOBAJIbCKUX 3JIMBKIB Ta pO3p06JIeHe TEXHIYHE 3aBAAHHS
Ha niv EIITI-140 3 cy4acHOIO CUCTEMOIO YIIPaBJIiHHS IJ151 BUIJIABKYU CYILJIBHUX Ta TOPO>KHUCTHUX 3JIMBKIB 3

TEIJIOCTIKUX CTajeil Ta CIJIaBiB , 110 IPAIOI0Th B YMOBAX CylIePHAAKPUTUYHUX [1apaMETPiB.

Pedepar aHIJIiHCBKOIO:

This paper summarizes the results of theoretical and experimental investigation of the use of promising new
schemes and processes in manufacturing ESR solid and hollow ingots of heat-resistant steels and alloys, working
in ultra supercritical (USC) parameters (700 to 7500S). An extensive analysis of published material on the topic of
sources of foreign and domestic publications. Established that promising candidate alloys for use in thermal power
stations operating in conditions SNK options, including turbines at temperatures of 700-750 ° C is nickel-based
superalloys for such as Inconel 706, Inconel 740 and FENIX-700. Separately considered steel alloys for turbine
rotors operating in conditions SNK parameters. The modern technology furnaces and equipment for the
production of heavy forging ingots solid and hollow section; Selected promising technological schemes ESR for
further study. With the use of simulation ESR ingot forging solid and hollow section a quantitative assessment of



the impact of restrictions ESR process parameters on the quality of steel ingots. The results of modeling of slag in
the ESR superalloys - USC parameters candidates. The reduced description of laboratory equipment and
automatic control ESR and collect information that have been specially designed for the production of ingots
model for new technological schemes ESR. Experimentally determined energy and technological parameters ESR
solid and hollow ingots model for new schemes ESR. For hollow ingots expediency remelting consumable
electrodes for direct scheme instead of ESR ESR bifillar scheme that was applied over previously. For the first time
in a pilot scheme under the direct ESR Furnace hollow ingot diameter of 640mm and a wall thickness of high-alloy
steel 200mm macro and microstructural studies of samples from different areas of ESR ingots confirmed the
expected high chemical and structural homogeneity of the cast metal pollution and lower its non-metallic
inclusions. Recommendations regarding the application of scientific results in the industry. Payment by limiting
standard ESR furnaces for the production of forging ingots and technical targets for the oven ESR-140 with a
modern management system for production of solid and hollow ingots of heat-resistant steels and alloys, working
in ultra supercritical (USC) parameters.
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