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1. ®mocy 3 HU3BKUM BMICTOM HIKiIJIMBUX JOMIIIOK Ta 0OMEXEHOI0 OKMCIIOBAJIbHOIO 3IATHICTIO /1J1s1 3BaPIOBAHHS i

HarJIaBJeHHS HU3bKOJIETOBAHUX CTaJIEM.~

2. Fluxes with low content of harmful impurities and limited oxidative ability for welding and surfacing of low alloy
steels

Pedepar:

1. Incepraliist npucBsYeHa BUBYEHHIO IIipOMETaIyprifiHUX NPOLeCiB y TPOMUCIIOBUX (JIIOCOIIABUIBHUX TeYaX.
Po3po6ieHi peKoMeHiallii CTOCOBHO 3HMKEHHS BMICTY y IIJIaAKOBOMY PO3IIJIaBi MIKiJJIMBUX JOMIIIOK — CipKH i
docdopy. CTBOpeHO TepMOAMHaAMIiYHI Mogeri necynbdypalii Ta gedocdopaliii maakoBoro posmnsnany. JocigKeHo
BILJIMB TEXHOJIOTi II71aBKM ()JII0CIB METOZOM IIYTIJIEKC-TIPOLIECY Ha BMICT B HUX BOJHIO i KIHETHKY HOTO IecopOiii
IIpu HarpiBsi, BMiCT [udy3iiiHOrO BOAHIO B HAIJIaBJIEHHOMY METaJli IIPU 3aCTOCYBaHHI IJIaBleHUX (PJIIOCIB i
arJIoMepoBaHUX (JIIOCIB, IO MIiCTSITh B CKJIaJli IMMXTH IJIaBJIEH] HalliBIPOAYKTU. BU3HAY€HO BIIJIUB TEXHOJIOTI]
I1JIaBKU METOJIOM AYIJIEKC-TIPOLIECY HA TEPMOJAUHAMIYHY aKTUBHICTD iOHIB KMCHIO B IIIJIAKOBOMY PO3ILJIaBi.

JocimkeHo piBeHb i KiIHEeTUKY TEPMOIMHAMIYHOI aKTUBHOCTI iOHIB KMCHIO B IIVIAKOBUX PO3ILJIaBax [pY BBEJECHHI B



HUX PO3KUCII0BaYiB. OTPUMAHO 3aJIEXXHOCTI BMICTY KMCHIO B KPAIUISIX i HAIJIABJIEHHOMY MeETalli, IePeXony
OCHOBHUX Jieryiouux esemeHTiB (C, Si, Mn) 3 e1eKTpOgHOTO IPOTY B HaIlJIaBJIEHUI MeTaJl [IpY 3BapIlOBaHHi Mif
dmocamu cuctemu MgO - Al203 - SiO2 - CaF2 Big akTMBHOCTEH i0HIB KMCHIO i OKCULy KPEMHIIO B IIJIAKOBOMY
posmnasi. Ha 0CHOBI po3po6yieHMX peKOMEHIallill BeJJeHHsI IPOLeCy 1JIaBJIEHHS 3BAPIOBAJIbHUX (PJIIOCIB METOLIOM
IyIIeKC-TIpoLecy po3pobiieHa i 3arBepykeHa 3miHa N2 4 no TY 05416923.049-99 «ditocu 3BapioBaibHi II1aBJIEHI»,
3TiIHO 5IKOi y uirocax rpaHUYHUM BMICT cipku 3HMKeHO 3 0,11 no 0,09 %, a docdopy - 3 0,12 no 0,10 %. PozpobseHo
nsassieHuit ¢guoc AH-69 i mpoBeneHo 1oro JocifHO-TpoMuUcioBe BUIpooyBaHHs Ha [IIT MOY «KuiBcbkuii
MeXaHIYHUI 3aBOJ» NIPY BiHOBJIIOBAJIbHOMY HaIlJIaBJIeHHI BEPTUKAJILHOTO Bajla eKcKaBaTopa E652.
3anponoHOBaHO BUKOPUCTAHHS y CKJIAZ1 IIMXTU [IPX BUTOTOBJIEHH] arJIoMepOBaHuX (JIIOCIB MIIaBJIE€HUX
HaMiBIPOAYKTIB. 36i/bLII€HHS BMICTY IIJIaBJIEHOTO HAMiBIPOJYKTY B CKJIAJi arJloMepoBaHOro (Jiocy pUBOJUTH [10
3HIMKEHHS CXUJIbHOCTI J1I0Cy 0 COPOYBaHHS BOJIOTH 3 OTOUYI04Y0i aTMOC(EPHU i 3HIKEHHSI BMICTY AUQY3iliHOTO
BOJIHIO B HaIlJIaBJIEHOMY MeTaJli Ipy 3BaploBaHHi. Po3pob6ieni ¢pitocu mapok AHKC-28A i AHK-43 i3 BMicTOM
nJ1aBJeHoro HamiBnpoaykra 15 ta 40 % BiAnoBinHO 3a6€311evy0Th BMICT nudy3ifiHOrO BOJHIO B HAIJIaBJIEHOMY
Mmetaii 3,51 2,6 cm3 /100 r. ArnomepoBanuii ¢itoc mapku AHK-43, npusHaueHuii 17151 3BaploBaHHsI KOHCTPYKLH i3
BYTJIELIEBUX i HU3bKOJIETOBAHUX CTajlel Kateropii mintHocTi 1o X80. ArnomepoBanuii patoc mapku AHKC-28A'y
noesHaHHi i3 1potoM CB-10HMA peKOMEeHI0BaHO 10 3aCTOCYBAHHS MIPY BUTOTOBJIEHHI MOCTOBUX KOHCTPYKLiH i3
craini 06I'GI] mpu Temneparypi exkcryaranii 7o - 40 °C.

2. The dissertation is devoted to the study of pyrometallurgical processes in industrial flux melting furnaces.
Recommendations are developed concerning the reduction of the content of harmful impurities of sulfur and
phosphorus in the slag melt. Thermodynamic models of slag melt desulfurization and dephosphorization have been
developed. The influence of flux diplexing technology by the duplex process on the hydrogen content and the
kinetics of its desorption at heating, the diffusion hydrogen content in weld metal using melted fluxes and
agglomerated fluxes containing fused half-products in the composition have been investigated. The influence of
the technology of melting by the duplex process method on the thermodynamic activity of oxygen ions in the slag
melt is determined. The level and kinetics of thermodynamic activity of oxygen ions in slag melting with the
introduction of deoxidants in it have been studied. The dependences of oxygen content in droplets and deposited
metal, the transition of the reciprocating alloying elements (C, Si, Mn) from the electrode wire to the weld metal
during welding under the fluxes of the MgO - Al203 - SiO2 - CaF2 system on activity of oxygen ions and silicon
oxide in slag melt are obtained. Based on the developed recommendations for conducting the melting process of
welding fluxes by the duplex process, the change N2 4 to TU 05416923.049-99 "Fused welding fluxes " is developed
and approved. According to it, the maximum sulfur content in fluxes is reduced from 0.11 to 0.09%, and
phosphorus content - from 0.12 to 0.10%. The fused flux AN-69 was developed and its experimental-industrial test
was performed at the State Enterprise under the Ministry of Defense of Ukraine "Kyiv Mechanical Plant" during the
restorative surfacing of the vertical shaft of the excavator E652. It was proposed using of fused intermediates in
the production of agglomerated fluxes. Increasing in the content of molten intermediate in the composition of the
agglomerated flux leads to a decrease in the tendency of the flux to sorb moisture from the surrounding
atmosphere and reduces the diffusion hydrogen content in the weld metal during welding. The developed fluxes of
the ANKS-28A and ANK-43 brands with the content of the fused intermediate of 15 and 40% respectively provide
the diffusion hydrogen content in the weld metal to be of 3.5 and 2.6 cm3 /100 g. The agglomerated flux of the
ANK-43 brand intended for welding of designs from carbon and low-alloy steels of strength category up to X80
inclusive. The agglomerated flux of the ANKS-28A brand in combination with the Sv-10NMA wire is recommended
for use at production of bridge designs from 06GBD steel at operating temperature to - 40°C.
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