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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. BracTuBOCTi TEPMIYHO] [1J1a3MU €JIEKTPOLYTOBOTO PO3PALY MixK KOMIIO3UTHUMU Cu-C esIeKTpoamu.

2. The properties of thermal plasma of electric arc discharge between composite Cu-C electrodes.

Pedepar:

1. luceprarniiina po60oTa MprUcCBAYeHa EKCIIEPUMEHTATILHUM JOCTIIKEHHIM (Qi3sUYHUX 0COOINBOCTEN TEPMIUHO]
I171a3MH €JIEKTPOIyTOBOrO Po3psiny MixK komno3utHumu Cu-C enexkrposamu. Po3pobiieHa MeTouKa BUMipIOBaHHS
HaIPY>KEHOCTI €JIEKTPUYHOTO I10JIS [IO3UTUBHOTO CTOBIA IJIa3MHU €JIEKTPOLYTOBOIO PO3PSLY MIJIIXOM MOIYJIALi
MIK€JIEKTPOLHOI BiiCcTaHi. YJOCKOHAJIEHO Ta BIIEPLIE 3aCTOCOBAHO METOIUKY PO3PaxyHKy palialbHUX PO3IOLiIiB
€JIEKTPOIIPOBINHOCTI Ta €J1IeKTPOHHOI KOHIIEHTPAlii IIJIa3MU €JIEKTPOLyTOBOTO PO3PSIAY LUISIXOM PO3B'SI3aHHS
PiBHSIHHS eHepreTUyHoro 6anaHcy Enen6aaca - I'essiepa i3 3ayy4yeHHSIM eKCIIepUMEHTAJIbHO OJeP>KaHMX 3HaYeHb
HaIpPYXEHOCTi eJIeKTPUYHOTrO 110J1s1 [IO3UTUBHOTO CTOBIA i pafiasbHUX NPo(isiB Temneparypu. 3aliporOHOBaHO
METOJ, PO3B'sI3aHH HEJIiHIHOI CMCTeMU PiBHSHD [JIs1 PO3PaxXyHKy PiBHOBaXXHOTO CKJIAy IIJIa3MHU i3 ypaxyBaHHSIM
TaKUxX KOMIIOHEHT noBiTps: N2, O2, N, O, NO, N2+, O2+, NO+. Ha i10ro 0CHOBi pO3pax0BaHO PiBHOBL)KHUI CKJIA[

IIJIa3MU OYTOBUX PO3P4AiB Mixk koMno3utHuMU Cu-C ta Ag-C enekTpogamu. 3aiporlOHOBAHO BUKOPUCTOBYBATU



PO3B'SI3KU CUCTEMU PiBHSIHb PO3PAXYHKY KOMIIOHEHTHOTO CKJIaAy i3 pisHUMU HAaGOPaMU BXiHUX
€KCIIEPUMEHTAJIbHUX JaHUX 1J151 BUSBJIEHHS IOPYIIEHH JIOKAJIbHOI TEPMOAMHAMIYHOI PiBHOBArY y Ma3Mi Ta
eHeprielo ioHi3alii BiflirpaloTh IOMITHY POJIb Y 320€3I1€YeHHI €JIEKTPONPOBiIHOCTI IJIa3MU B IEpUEPIiHiN 30Hi
IlyTOBOTO PO3PALY, A€ CIIOCTEPIraeThCs MAaKCMMYM IX KOHLEHTPaLil. BUABIE€HO PO3MMUPEHHS PO3PSAIHOTO KaHaly
MDK MigHO-TpadiTOBUMU €JIEKTPOJAaMH Y IIOPIBHSHHI 3 aHAJIOTIYHUMU PO3PsAaMu MK IIJIaBKUMU, 30KpeEMa,
OJJHOKOMIIOHEHTHUMH MiZJTHUMU €JIeKTpoZaMu. BcTaHOBII€HO, 1110 TPUYMHOIO LIbOTO SIBUILA € OCOOJIUBUI XapaKTep

eposii MaTepiasy eJeKTPOAiB y JyrOBOMY PO3psifi, 1Ka 06YMOBJIEHA CTPYKTYPOIO JAHOTO KOMIIO3UTY.

2. Thesis is devoted to experimental studies of the physical peculiarities of thermal plasma of the electric arc
discharge between composite Cu-C electrodes. To measure the electric field of the positive plasma column of the
arc discharge, it is proposed to use modulation of the interelectrode gap. The method for obtaining radial
distributions of electrical conductivity and electron density has been improved and applied for the first time. It is
based on the solution of the Elenbaas-Heller equation with the addition of the experimentally obtained electric
field of the plasma of the positive column and the temperature distribution. The technique for solving of the
nonlinear equations system to obtain the equilibrium plasma composition with account of air components (namely,
N2, 02, N, O, NO, N2+, O2+, NO+) is proposed. Based on it, the equilibrium plasma composition of the arc discharge
between composite Cu-C and Ag-C electrodes is calculated. It is proposed, the solutions of the equations system,
in calculation of the component composition with different sets of experimental input data, can be used to detect
a non-equilibrium in plasma and estimate the spatial limit of equilibrium. Nitric oxide molecules with relatively low
ionization energies have been found to be important for providing plasma electrical conductivity in the peripheral
zone of the arc discharge, where their maximum density is observed. The expansion of the discharge channel
between copper-graphite electrodes in comparison with similar discharges between the melting, in particular,
one-component copper electrodes is revealed. It is found, that the cause of this phenomenon is the special
mechanism of the electrode material erosion in the arc discharge, which is due to the structure of this composite.
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