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1. PO3BUTOK HayKOBUX i TEXHOJIOTIYHMX OCHOB €JIEKTPOYTOBOTO HAIJIABJIEHHS i 3BapIOBAaHHS 3 [Ii€10 KEPYIOUNX

MAar”iTHUX I10JIiB

2. Development of scientific and technological fundamentals of electric arc surfacing and welding with the control
magnetic fields action

Pedepar:

1. MeTa po6oTu - nifBuileHHs ePeKTUBHOCTI IIPOLIECiB €J1eKTPOyrOBOro HallJIaBJIeHHS Ta 3BaplOBaHHS i
(JII0OCOM CTUKOBUX 3'€JHAHb €JIEKTPOJAHUMU JAPOTAaMU 3 Jli€l0 30BHILIHIX KEPYIOUNX MArHiTHUX N0JIiB. O6'eKT
OOCJiIKEeHb - IPOL,eCH aBTOMAaTUYHOTO €JIEKTPOLYrOBOrO HAIJIaBJIEHHS Ta 3BAPIOBAHHA IIif, (PJIIOCOM 3 JIi€l0
30BHIIIIHIX KEPYIOYMX MATHITHUX NOJIiB. [IpeIMeT AOCIiI>KeHDb — BIUIUB IaPaMETPIB IIO30BXHBOTO i TONEPEYHOTO
MArHiTHUX I10JIiB HA €JIEKTPOMATHITHI IIPOLLECU B KPaILIi €JIEKTPOLHOrO METAJY i B PiAKOMY MeTaJli 3BaploBajIbHOI
BaHHU IIPU €JIEKTPOAYTOBOMY HaIlJIaBJIEHHI Ta 3BapIOBaHHi Mif, PJII0COM 3 [1i€l0 30BHIIIHIX KEPYIOUMX MarHiTHAX
noJiiB. MeToau nocimpKeHb: MeTanorpadiyHuii, CKaHyBajIbHA €JIEKTPOHHA MiKPOCKOIIif,

MIKpPOPEHTI€HOCIIEKTPaJIbHUN aHaJli3; pO3paxyHKOBi METOJIMKY: 3 BAKOPUCTAHHSAM TEOPii BEKTOPHOTO MarHiTHOTO



MOTEHLiay, MOLEJIOBAHHS iHIYKLIi IOCTIMHOrO MarHiTHOrO I10JIS1 €JIEKTPOCTATUYHUM I10JIEM; EKCIIEPUMEHTAJIbHI
IOCTimKeHHs: iHayKuii — yHiBepcanbHUM Tecsia MmeTpoM 43205 3 natyukom Xosa 3 6a3oio 0,9x0,9 MM, KoedirieHTy
POB3I1JIaBJIeHHS! €JIEKTPOJHOrO APOTY — METOJIOM 3Ba’KyBaHHsI, IOKa3HUKA MilJHOCTI 3BapHUX LIBiB — BUIIPOOYBAaHHSIM
Ha CTaTUYHUN PO3TAT, BUIIPOOYBAHHS HA 3HOLIYBAHHY i CTIMKOCTI IPOTU TEPMiYHOI BTOMM HAIlJIaBJIEHUX 1IAPiB [1pU
MigBUIIEHUX TEMIIEpPATypax. PO3paxyHKu Ha OCHOBI TEOPii BEKTOPHOTO MarHiTHOrO MOTEHIiasy ITOKa3au, 10 Npu
IyTOBOMY HaIIaBJI€EHHI OCHOBHMH BIIJIB HA 3HAYEHHS iHAYKLii IO3I0B)KHBOTO MAarHiTHOTO MOJIS B 30Hi
€JIEKTPOLHOI Kpari i 3BapioBajIbHOI BAHHU HAaAI0Th MArHiTHI BJIaCTUBOCTI ApoTy. Ha 0CHOBI aHasorii
€JIEKTPOCTAaTUYHUX i MarHITOCTAaTUYHUX I10JIiB Ta PiBHSHD 1JI BU3HAUYE€HHS HANIPY>KEHOCTI €JIeKTPOCTATUYHOTO MOJIs
BCTAHOBJIEHO PO3IO[iJl KOMIIOHEHT iHAYKIii KEPYIOUOrO MAarHiTHOTO MOJISl B 30Hi €JIEKTPOAHOI Kparuii i
3BapIOBAJIbHOI BAHHU. BIiepiie BCTaHOBJIEH] ONTUMAaJIbHI TapaMETPU KEPYIOYUX MAarHiTHUX IOJIB, IIPU SKUAX
HiABUILY€eThCS KoeillieHT pO3IIaBJIeHHS APOTIB i e(PeKTUBHO NepeMilllyeThCsl PiIKUI METal y 3BapIOBaJIbHil BaHHI,
NOJPi6HIOETHCS CTPYKTYPA BAJIMKIB Ta LIBiB i MiBAIIYIOTHCS iX CITY>)KO0Bi XapaKTepUCTUKU. BCcTaHOBIIEHO, 10
3MilJHEHHS [I0BEPXOHb JieTajlell MeTaypriilHoro o6saiHaHHs [OLibHO BUKOHYBATHU HaIlJIaBJIEHHSIM APOTOM 3 JIi€l0
3HAKO3MiHHOTIO ITI0340BXHbOTO MarHiTHOTO M0JIf, WO MiAgBUILye CTIMKICTh METAJy 4O TEPMIYHOI BTOMU Y 2 pa3u i

3MmeHIye 3HouyBaHHs TepTsaMm (npu T = 600°C) Ha 20-25%

2. The purpose of the work is to increase the efficiency of the processes of the electric submerged arc surfacing
and welding of butt joints by electrode wires with the external control magnetic fields action. The object of
research - the processes of automatic electric submerged arc surfacing and welding with the external control
magnetic fields action. The subject of research is the influence of the longitudinal and transverse magnetic fields
parameters on electromagnetic processes in a drop of electrode metal and in liquid metal of a welding bath at
electric submerged arc surfacing and welding with the external control magnetic fields action. Methods of
research: metallographic, scanning electron microscopy, micro-X-ray spectral analysis; calculation methods: using
the theory of vector magnetic potential, modeling of induction of a constant magnetic field by an electrostatic
field; experimental studies: induction - universal Tesla meter 43205 with Hall sensor with a base of 0.9x0.9 mm,
the electrode wire melting coefficient - by weighing, the welds strength - static tensile test, wear test and
resistance to thermal fatigue of the surfaced layers at elevated temperatures. Calculations based on the theory of
vector magnetic potential showed that the main influence on the induction value of the longitudinal magnetic field
in the area of the electrode drop and the welding bath has the magnetic properties of the wire at the arc surfacing.
The distribution of the induction components of the control magnetic field in the electrode drop area and the
welding bath is established based on the analogy of electrostatic and magnetostatic fields and equations for
determining the electrostatic field strength. For the first time, the optimal parameters of the control magnetic
fields are stated, at which the melting coefficient of the wires increases and the liquid metal in the welding bath is
effectively mixed, the structure of beads and welds is grinded and their service characteristics are increased. It is
stated that the strengthening of the surfaces of the details of metallurgical equipment should be carried out by
wire surfacing with an alternating longitudinal magnetic field action, which increases the resistance of the metal to
the thermal fatigue by 2 times and reduces wear by friction (at temperature T = 600°C) by 20-25%
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