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1. Po3po6ka crioco6y mifBUILeHHSI eKCIITyaTaliliHO] CTIHKOCT] Yall JOMEHHUX IIJIaKOBO3iB i3 3aCTOCYBaHHIM

3BapIOBaHHS

2. Development of a method for increasing operational resilience bowls of blast slag transfercars with the use of
welding

Pedepar:

1. O6'eKT mOCIiIKEHHS - IIPOLeC 3BapIOBaHHS BYIJleLleBUX CTajlel 3 Pi3HOI0 CTPYKTYPOIO B JINTO-3BapHIiil
KOHCTpyKUii. [IpeameT nocigKeHHs - 3aKOHOMIpPHOCTI (OPMYBaHHSI CTPYKTYPU i BJIACTUBOCTEN OCHOBHOTO JIMTOT'O
MeTaJly i 3BapHOro 1IBa B JINTO-3BAPHIM KOHCTPYKILi, Ka [Ipalioe B yMOBaxX LMKIIYHOI TEMIIEPATypHOI Ail. MeToaun
IOOCJIiIKEHHS - METOAM KapKaCHOIO NPOEKTYBAaHHS TPMBMMIiPHUX MOZEJIEN, MAaTEMAaTUIHOTO MOZEJIIOBAHHS
NOBEJiHKY KOHCTPYKLii 32 pi3HMX BUiB HaBaHTaKyBaHHsI, JOCJIiJKEHHS MIKpO- Ta MAaKpPOCTPYKTYp, BUIPOOYBaHHS
TBEPJOCTi Ta MEXaHIYHUX BJIACTUBOCTEN, BUBHAYEHHS XiMIYHOT'O CKJIAly JOCJiIKYBaHOTO METAaly, MAaTeMaTUYHA
06pO6Ka pe3yJIbTaTiB AOCTiIKEHb HA MiJICTaBi CTAaTUCTUYHUX METOIiB 3 BAKOPUCTaHHSIM Cy4aCHOT'O TPOrPaMHOro

3abe3nevyeHHs. B nuceprauii BUpilleHo akTyalbHy HayKOBO-TEXHIYHY 3a/ia4y MiJBUIEHHS eKCIUlyaTaliliHoi



CTIMKOCTI Yall JOMEHHUX 1JIAKOBO3iB 332 PaXyHOK JOLATKOBUX 3MiLIHIOIOUUX E€JIEMEHTIB, 3aKPIIVIEHUX 3BAPIOBAHHSIM
Ha [IiJITHKaX HalOibIINX HaBaHTaKeHb, 110 3a06e3redye [1epepo3Ioiis 3yCub Ha KOPIIYC Yallli, 3SMeHIIye i
nedopmalii Ta NogoBXKye TepMiH ciykou. OTpuMaHi HOBI [aHi 1010 0cobaruBocTel POpMyBaHHS MIKPOCTPYKTYpHU
suroi crasni 30J1, 35J1 npu 3BapioBaHHi pebep SKOPCTKOCTI B HABKOJIOLIOBHI 30Hi JIMTO-3BapHOTO 3'€JHAHHS.
[TokazaHo, mo gedopmarii Koprycy JIUTOoi KOHCTPYKIi Yai MOXXyTb OyTH 3MEHIIEHi B 3-4 pa3u 3a paxyHOK
BUKOPUCTAHHS OJIAaTKOBUX 3MILIHIOIOUMX €J1€e-MEHTIB, SIKi 3aKpillJIeHi 3BaplOBaHHSIM. BCTaHOBJIEHO, 1110
BMKOPHMCTaHHS MiJIapy IIPY 3BaPIOBaHHI 3MIIJHIOBAaJIbHUX €JIEMEHTIB i KOPIIyCy Yalli B 30Hi Hai6inbmux ii
nedopmalinl 3abesnevye BiICYyTHICTb KDUXKMX IIPOLIAPKIB B JIMTO-3BAPHOMY 3'€l-HaHHI Ta MifBUILy€E NOr0 MilHICTb
D0 piBHA He MeHIe SB=465 MIla. [To6yoBaHO MaTeMaTHU4YHi MOJeJli BIUIMBY PO3IIOLiNTy Hallpy>KeHb B OCHOBHOMY
JIUTOMY Me€TaJli Ha MilIHiCTh 3BapHUX LIBIiB B JIMTO-3BAPHiM KOHCTPYKIi Yalli MIakoBoa3y, o npauoe npu T=400-
600°C.

2. The object of research - process welding of carbon steels with different structures in weld-fabricated
construction. Subject of research - regularities of formation of structure and properties of the main cast of metal
and weld in a molten-welded structures operating under cyclic thermal effects. Research methods - techniques of
frame designing three-dimensional models, mathematical modeling of the behavior of structures under various
types of loading, the study of micro - and macrostructure, hardness testing and mechanical properties
determination of the chemical composition of the investigated metal, the mathematical processing of the research
results based on statistical methods using modern software. The thesis solved the actual scientific and technical
problem of increasing the opera-tional stability of the domain bowls of slag due to the additional strengthening
elements, is fixed by welding at the areas of greatest pressures, which provides a redistribution of efforts on the
inside of the bowl, reduce its deformation and prolongs service life. New data have been obtained regarding the
features of the formation of the microstructure of cast steel 30L, 35L with welding the stiffeners in the heat-
affected zone weld-fabricated joints. It is shown that the deformation of the casing cast construction of the bowl
can be reduced by 3-4 times by the use of additional reinforcing elements which are mounted by welding. Found
that the use of the interlayer during welding of reinforcing elements and the body of the bowl in the zone of
greatest deformation it ensures that no fragile layers in the weld-fabricated increases its strength to at least
SB=465 MPa. Mathematical models of influence of stress distribution mostly cast metal for strength welds in a
molten-welded construction of the bowl of slag cars that works at T=400-600°C.
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