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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOPHK: 81.35

Tema gucepranii:
1. MopndixyBaHHS NeHAPUTHOI CTPYKTYPH METAJy 3BAPHUX IIBiB BUCOKOMIIJHMX HU3bKOJIETOBAHUX CTaJIeN

IVCIIEPCHUMU {HOKYJISITOpaMu

2. Modification of the dendritic structure of the metal of welded joints of high-strength low-alloyed steels by
dispersed inoculants

Pedepar:

1. InceprauiiHe OOCJIIKEHHS CIIPSIMOBAHE HA BUBYEHHS BIUIVIBY iHOKYJIIOBAHHSI TYTOILJIAaBKMX HEMETAJIEBUX
BKJIIOYEHb (IHOKYJISITOPiB) B 3BapIOBajIbHY BaHHY Ha KIHETUKY YTBOPEHHS JeHIPUTHOI CTPYKTYpU MeTaJly 3BapHUX
IIBiB BUCOKOMILIHMX HU3bKOJIeroBaHux (BMHJI) cTaneil, a TakoxX Ha nmogjasbiii TBeprodasHi nepeTBOpeHHs B MeTali
IIBA Ta iX BIJIMB Ha KiHILIEBi MEXaHi4Hi BJIaCTUBOCTI MeTay WBa. Jl0CiIpKeHHs IPOBEAEHI HA OCHOBI pO3p00JIeHOI
MaTeMaTHU4HOI MOJIeJli Ta aBTOPChKOT0 IIPOrPaMHOro 3a6e3eYeHHs, 0 31aTHEe MOJIeJII0BaTH B peabHOMY 4aci
IIpoLeC KPUCTali3allii 3BaplOBajIbHOI BAHHY 3 YPAXyBaHHSAM BIUIMBY NUCIIEPCHUX TYrOILUIABKUX iHOKYJISITOPIB IIPU
3BaproBanHi BMHJI craznei. Pe3yibpTaTit BOCIIIKEHD [IOKA3aiH, 110 3a JOIIOMOTOI0 BBEIEHHS TYTOIJIaBKUX
IHOKYJIATOPIB [0 3BapIOBaJIbHOI BAHHU MOXKJIMBO KEPYBATHU NlapaMeTpaMU NEPBUHHOI CTPYKTYPH, a OTXKE, K

HACJIJIOK, 1 KiHIIEBOIO MIKPOCTPYKTYPOIO METAJy IIBA Ta HOr0 MEXaHIYHMMMU BJIACTUBOCTIMU. [JIs1 OCIIiI>KEHHS



6ys10 06paHo paA gucnepcHux tyromiaskux cnonayk (TiC, TiN, SiC, TiO2, Al203, ZrO2, MgO) 3 pizHuMu
[TIOBEPXHEBUMU BJIACTUBOCTSIMU MPY B3a€MOii 3 PO3IJIaBOM 3aili3a. YNUCJI0BI pO3PAXyHKU Ta €KCIIEPUMEHTAJIbHI
IOCJIiIKEHHSI TTI0Ka3au, 110 3i SMEHLIEHHSIM KyTa 3MOYyBaHHS PO3IJIaBOM METaJly 3BapIOBajibHOI BAHHM YaCTUHOK
IVCIIEPCHOTO iHOKYJISITOPA, PO3Mip CTOBOYACTUX [NEHIIPUTIB 30iJIbIIYETHCS, 110, B CBOIO YEPTY, IPU3BOAUTD 1O
301/IbIIE€HHS Y KiHLIeBill MiKDOCTPYKTYPi MeTaJly MBa J0Ji CTPYKTYPHHUX CKJIQJOBUX, SKi IPU3BOASTD 10 MiJBUIEHHS
YAAPHOI B'SI3KOCTi MeTaJly 1IBa [IPY HE3HAYHOMY 3MEHIIEHH] 0r0 MilJHOCTI. 3alIpOIIOHOBAHO TEXHOJIOTIYHUN
persameHT GOpPMYyBaHHS METay LIBa 3 BBEJEHHSIM [UCIIEPCHUX TYrOIJIaBKUX iIHOKYJIITOPIB Ta IPOBELEHO

nocnigHo-nipoMucioBy nepesipky Ha [TAT "HKM3" (HoBokpamMaTOpPCHK).

2. The thesis is aimed on studying of the inoculation of refractory non-metallic inclusions (inoculants) to the weld
pool effect on the kinetics of dendritic structure formation of high-strength-low-alloyed (HSLA) steels welds.
Investigations were carried out on the developed mathematical model and software, which is able to simulate the
process of weld pool solidification with influence of dispersed refractory inoculants HSLA steels welds. Results
showed that the inoculants may control parameters of the dendritic structure, final weld metal microstructure and
mechanical properties of weld metal. It was used few different compounds (TiC, TiN, SiC, TiO2, Al203, ZrO2, MgO)
with different surface activity. Numerical calculations and experimental studies have shown that a decrease in the

contact angle between molten weld metal and inoculants increases size of columnar dendrite.
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