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1. Po3po6Ka mOpOIKOBOrO IPOTY [AJ1s1 3BapIOBAaHHS BEPTUKAJIbHUX CTUKOBUX 3'€IHAHb HU3bKOJIETOBAHUX CTaJIEN 3

IIPUMYyCOBUM (POPMYBaHHSIM IIBIiB

2. Development of flux-cored wire for welding of butt joints of low-alloyed steels in vertical plane with a forced
formation of weld

Pedepar:

1. Po3p0671€HO HOBUI1 CaMO3axUCHUI MOPOIIKOBUI [IPIiT 3 HU3bKAM BUXOJIOM LIJIAKY [J1s1 3BaPIOBAHHS
HU3bKOJIETOBAaHUX HU3bKOBYIJIELIEBUX CTajlel i3 MpUMyCcOBUM (POPMYBAHHSIM 11Ba. 3 BUKOPHUCTAHHIM
3aIIPOIIOHOBAHOTO €KCIIEPHMMEHTAILHO-PO3PaXyHKOBOIO METOY IIPOTHO3YBaHHS PO3BUTKY PEaKLiil ra30yTBOPEHHS
IIpYU HarpiBaHHi Ocep/isi IOPOLIKOBOIO IPOTY 3i IBUAKOCTSIMHY, 11O BifIIOBINAIOTh IIPOLIECY 3BaPIOBAHHS, BUSHAYEHO
KOMITO3MII{I0 ra30111aK0yTBOPIOI0YO] YaCTUHH OCEePAs IPOTY. BCTaHOBIIEHO, IO MifBUIIEHHS ePeKTUBHOCTI
ra3oBOro 3aXMCTY PO3ILJIABJIEHOIO METaJly [pY 3BaPIOBAHHI CAMO3aXVCHUM IIOPOLUIKOBUM JPOTOM i3 HU3BKAM
BUXOJIOM IIJIAKy JOCATa€ThCS 32 PAXyHOK BUKOPUCTAHHS B 1OT0 OCEPli BU3HAYEHOTO CIIONyYE€HHS OKCUZIB i
dropupis i3 cymimamy KapOOHATIB JIy>KHUX i Ty>)KHO3EMeJIbHUX MeTajliB. Ha OCHOBI 4MCI0BOTO MOJIE€/IIOBaHHS

dhopMyBaHHS MIKPOCTPYKTYPHY MeTaJly OJHOIIPOXiIHUX 3BAPHUX IIBIB i €KCIIEPUMEHTAJIbHUX [IOCTII)KEHb CUCTEMU



"CKJIa[] - CTPYKTYpa - BJIACTUBOCTI" BU3HAYEHO palioHanbHy cuctemy C-Mn-Si-Ni-Mo 1 0671aCTi j1eryBaHHs, 10
3a0€e31e4yIoTh 33/JaHi BJIaCTUBOCTI 3BapHUX IIBiB B yMOBaX TEPMiYHOTO LMKy 3BAPIOBAHHSI 3 IPUMYCOBUM
dopmyBaHHAM 11Ba. PO3p0o06sieHMI IOPOIIKOBUIL IPIiT 3HANIIOB CBOE 3aCTOCYBAaHHS [IpY 3BaplOBaHHI MOCTOBUX
KOHCTPYKIiil Ta pe3epByapis.

2. A new self-shielding low-slag flux-cored wire has been developed for welding of butt joints of low-alloyed steels
in vertical plane using forced formation of weld. Having applied the proposed experimental-computation method
for prediction of the evolution degree of gas generation reactions during heating of the core of flux-cored wire
with the rates corresponding to welding process, the composition of gas- and slag-generating part of the wire
core was put forward. It was found that the increase in efficiency of gas shielding of molten metal during welding
with low-slag generating self-shielding flux-cored wire can be achieved by use of the found combination of oxides,
fluorides and mixtures of alkaline and alkali-earth metals. On the basis of numeric modeling of microstructure
formation of one-pass weld metal and experimental investigation of the system "composition - microstructure -
properties" the rational C-Mn-Si-Ni-Mo system and range of allowing were determined to provide the specified
properties of the welds under conditions of thermal cycle of welding with forced-formation of the weld. The
developed flux-cored wire has found its application in welding of bridge structures and reservoirs.
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