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2. Process of underwater wet flux-cored wire welding with external electromagnetic effect

Pedepar:

1. B pucepTaniiiHiil pobOTi Ha OCHOBI pe3ybTaTiB LOCHIIKeHHs (Di3NKO-MeTaNyprilHuX 0CO6INBOCTEN BILINBY
30BHIIIHBOTO €JIEKTPOMATHITHOTO IT0JI51 HA 3BapPIOBAJILHY BaHHY IIPY ITiIBOJJHOMY 3BapIOBAHHI CTajIe! IOPOLUIKOBUM
IpOTOM (PEPUTHOTO TUITy PO3POOJIEHO CIieliani3oBaHe 06IalHaHHS i TEXHOJIOTIYHI peKOMEeH1allii 3 iIBOGHOTO
MEXaHI30BaHOT'0 3BApPIOBAHHS 3 30BHIIIHIM €JIEKTPOMArHiTHUM BILJIMBOM, 1O MiJIBUILIYIOTh SIKICTb METAJIy 1IBA i
PO3UINPIOIOTh TEXHOJIOTIYHI MOKIIMBOCTI LIbOTO CIIOCOOY 3BapIOBAaHHS Ha rin6uHax fo 50 meTpis. loBeneHo
e(EeKTUBHICTb BIIJIMBY 30BHIIIHBOTO €JIEKTPOMAarHiTHOrO 110J14 Ha IIPOLieC Aerasallii Mmetasny msa. Bmict
I1(y3iHOro BOJHIO y IIBAX 3HIDKYETHCS B 2-3 pasu 10 KoHueHTpauii 11...12 cm3 /100r. EkcriepruMeHTaIbHO
MT0OKa3aHa MO>KJIUBICTb IPUTHIYEHHS CXUJIBHOCTI MeTasly HIBiB 10 TOPOYTBOPEHHS. [Ipy HAaNIpy>KeHOCTi MarHiTHOTO
nosist 10-15 MTa cymapHuit 06'eM 1op y niepepisi BiB 3MEHIIYEThCS B IOPIBHSIHHI 3 BUXiIHUMM YMOBaMU B 5-8
PasiB, IpUYOMY OiIBIIOI0 MiIPOIO 3MEHIIYETHCS KiJIbKICTh BEJIMKUX NIOP 3 JiaMeTpoM 6inblie 16 MKM. [JOCSATHYTO
nigBuIeHHs piBHS MinHOCTI Ha 40-50 MIla i omHOYacHO myacTuyHOCTI (Ha 66%, Ha 33%) y niana3oHi 3HaYeHb

marzitTHOI iHgyKuii 10-20 mTa. CKOHCTpYii0BaHi i BUTOTOBJIEHI LOCIIiHO-TIPOMUCIIOBI 3pa3ku iHIYKTOpa i 6JI0KY



KEPYBaHH$ 30BHIIIHIM €JIEKTPOMArHITHAM IOJIEM. 3[iICHEHA JOCJiTHO-TIPOMUCIIOBA IIEPEBiPKa TEXHOJIOTIYHUX
peKoMeHIallil i mokazaHa ixHs e(peKTUBHICTb [IpY 3BapIOBAHHI €JIeMEHTIB MiBOAHNX KOHCTPYKLIH 3
MaJIOBYIJIElIeBUX | HU3bKOJIETOBAaHUX CTaJIel i3 3a0e3[1eYeHHSIM PiBHS MEXaHiUHMX BJIAaCTUBOCTEH 32 BUMOTaMuU
"Cnenudikauii 3 migogHoro 3sapioBaHHs" ANSI /AWS D3.6. Kio4uoBi cs10Ba: MOKpe MiBOAHE 3BapIOBaHHS,

30BHIILIHIN €JIEKTPOMArHiTHUN BIUVIUB, METAJI IIBY, Ta30HACUYEHICTD, [TIOPHU, CTPYKTYPa, MEXaHIYHi BJIACTUBOCTI.

2. In this thesis, basing on the results of investigation of physical-metallurgical features of effect of external
electromagnetic field on weld pool in flux-cored wire underwater welding, the specialized equipment has been
developed and technological recommendations were issued for underwater mechanized welding with external
electromagnetic effect, which improve the weld metal quality and widen the technological capabilities of this
method of welding at depths of up to 50 m. The efficiency of effect of external electromagnetic field on the
process of weld metal degassing was proved. The content of diffusive hydrogen in welds is 2-3 times reduced to
concentrations of 11-12 cm3 /100 g. Validity of statement about possibility decrease in weld metal susceptibility to
pore formation on the basis of theoretical investigations was shown experimentally. At magnetic field intensity of
10-15 mT the total volume of pores in weld section is 5-8 times decreased as compared with the initial conditions,
moreover, the amount of large pores of more than 16 m diameter is decreased to a larger extent. The increase in
level of strength by 40-50 Mpa and simultaneously in ductility (by 66%, by 33 %) is attained in the range of 10-20
mT values of magnetic inductance. Pilot-industrial samples of inductor and unit of control of external magnetic
field were designed and manufactured. Pilot-industrial checking of technological recommendations was made and
their efficiency in welding of elements of underwater structures of low-carbon and low-alloy steels was shown
providing the level of mechanical properties according to the requirements "Specifications on underwater
welding" ANSI/AWS D3.6. Key words: wet underwater welding, external electromagnetic influence, weld metal,
gas saturation, pores, structure, mechanical properties.
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