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Investigation of the interaction of thermal, hydrodynamic and electromagnetic processes in the weld pool with the
processes of energy, mass and electrical transfer in the column and anode layer of the arc plasma during TIG
welding
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e OpMOBAHOIO IOBEPXHEIO 3BaploBasibHOI BaHHU npu TII' 3BaproBaHHi Ha ocTiliHOMY cTpyMmi Ta 3 BUI monysiiero
CTPyMY; BCTAHOBJIEHHS 3aKOHOMiIpDHOCTEN BIIJINBY 3BaPIOBAJIbHOI IyTY HA TEIJIOBI, MiApOJHAMIYHI Ta
€JIEKTPOMArHITHi IpoLLeCH B 3BAPIOBAHOMY METaJIi 337151 BU3HAYEHHS YMOB, SIKi CIIPUSIOTH MiJBUIIEHHIO
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3BapIOBAHHS TUCKOM BYIJIELIEBUX i BUCOKOBYIJIELIEBUX CTAJI€H 3 BAKOPUCTAaHHAM aKTUBYIOUMX PEYOBUH. OCHOBHI
METOJIY AOCJiIPKEHD BKJIIOYAIOTh TEOPETUYHI NOCIIiI)KEHHS | MaTeMaTU4He MOJEJII0BaHHS (Pi3UYHUX ITPOLIECIB B
CTOBIIi Ta aHOMHI 06J1aCTi 3BapPIOBAJIbHOI AyTry; KOMITIOTEPHE MOJIE/II0OBAHHS IIPOLIECIB [IepeHOCY eHeprii, iMITyJIbCy,
MacH i 3apsy B AyroBill 1y1a3mi Ta B 3BaploBaHOMY MeTasli. MeTtanorpadiyHi MeTony JoCiKeHHs KpUCTalIiYHOi
CTPYKTYPHY METaJIy 3 BUKOPUCTAHHSM CBITJIOBOI 1 €JIEKTPOHHOI MiKPOCKOIIii, INIaTOMETPUYHI TOCIiIKEHHS 3
no6yJ0BOI0 TEPMOKIHETUYHUX JjiarpaM CTPYKTYPOYTBOPEHHSI METaJly, METOIA TEPMOEJIEKTPOMETPIi i ipoMeTpii,
METOJI MaTeMAaTUYHOrO i Qi3MYHOr0 MOAEIOBAHHS iHAYKLINHUX MTpoeciB. Po3pobiieHi MaTeMaTuyHi
(koMITIOTEpHI) MOZIeJli TENJIOBUX, Ia30 /TiIpoAHAMIYHUX i €JIeKTPOMarHiTHUX IIPOLECiB B IyTOBOMY PO3PsiAi Ta B
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CTUKIB 3aJIi3HUYHUX i TPAaMBallHUX PENOK, 3BaPHi CTUKU SIKUX BUKOHAHi IyTOBMM 3BapIOBaHHAM. Lle BaXKJIMBO IIPU

Oy[iBHULITBi, PEMOHTI i IOBOEHHOMY BiIHOBJIEHHI TPaMBalHUX LJIAXIB y MicTax YKpaiHu.

Pedepar aHIJIiHCBKOIO:

Purpose of the work: determination of the characteristics of the thermal, electrical and force interaction of the
welding arc with the deformed surface of the weld pool during TIG welding at direct current and with HFI current
modulation; establishment of the patterns of the influence of the welding arc on thermal, hydrodynamic and
electromagnetic processes in the welded metal in order to determine the conditions that contribute to increasing
the penetration ability of TIG welding. Development of technology and equipment for heat treatment of welded
joints of railway and tram rails made by arc welding and for induction pressure welding of carbon and high-carbon
steels using activating substances. The main research methods include theoretical studies and mathematical
modeling of physical processes in the column and anode region of the welding arc; computer modeling of energy,
momentum, mass and charge transfer processes in the arc plasma and in the welded metal. Metallographic
methods of studying the crystal structure of the metal using light and electron microscopy, dilatometric studies
with the construction of thermokinetic diagrams of metal structure formation, methods of thermoelectrometry
and pyrometry, methods of mathematical and physical modeling of induction processes. Development of
mathematical (computer) models of thermal, gas /hydrodynamic and electromagnetic processes in the arc
discharge and in the weld pool during TIG welding are used to design optimal modes to increase welding efficiency
in the E.O. Paton Institute of Electric Welding of the National Academy of Sciences of Ukraine and in the ISF



(Germany). The application of the developed method and equipment for induction heat treatment will increase the
reliability of welded joints of railway and tram rails, the welded joints of which are made by arc welding. This is
important in the construction, repair and post-war restoration of tram tracks in the cities of Ukraine.
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