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1. IMITyJIbCHI peXXUMU POOGOTU TEXHOJIOTIYHUX €JIEKTPOHHO-TIPOMEHEBUX FApMaT BUCOKOBOJIbTHOTO TJIII0YOTO
pospany

2. Pulse regimes of operation of technological electron-beam high voltage glow discharge guns

Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA JOCTIIKEHHIO 0COOIMBOCTEN reHepallii Ta pOpMYyBaHHS MOTYKHUX
iMIyJIbCHUX €JIEKTPOHHMUX ITy4KiB B TPIOJHMX €JIEKTPOJHUX CUCTEMAX BUCOKOBOJILTHOTO TJil04oro po3psgy (BTP) 3
IOTIOMI’)KHUM HU3bKOBOJIbTHUM HECAMOCTIIHUM KEPYIOUMM PO3PsJIOM Ta KEPYBaHHS iX NapameTpamu. B pesysbrari
aHasi3y Pi3NYHUX IPOLECIB, O BifOyBalOTLCS B TPIOIHIN e1eKTpoaHil cuctemMi BTP B iMIysIbCHOMY pexXumi, Oyiu
OTPMMAaHi aHaJIITUYHI CIiBBiIHOLIEHHS /1J151 OLIIHKY KOHLIEHTpaLlii i0HiB B MJIa3Mi, TOB3OBXHBOTO PO3Mipy aHOJIHOI
II71a3MHU, Yacy OPMYBaHHS iMITyJIbCYy CTPYMY Ta €HEPreTUYHOro 6ajlaHCy B TPIOJHIN eJIeKTPOHIi cucTeMi mxepesna
eJIeKTpoHiB BTP B iMITyJIbCHOMY peKrMi pOOOTH, OCHOBAaHi Ha PiBHSIHHSIX €JIEKTPUYHOTO I10JIs1, PiBHSIHHSIX
camocTifiHOCTi ropiHHs BTP Ta 6anaHcy OTOKiB 4aCTOK IJIs1 iOOHUX CUCTEM, 3 eMITipUIYHUMU KoedilienTamu, mo

IIO3BOJISIIOTh BPAXOBYBAaTH BILJIMB JIONIOMI’KHOTO PO3PAAY Ta 4Ki 3aJIe>KaTh Bifl IepioAy i TpUBasIOCTi iMIlysibCiB. By



3pO0JIeH] TEOPETHYHI OL[iHKM 3aJI€KHOCTI K.K.[I. iIMITyJIbCHOTO TPiOZHOTO IXepea eaeKTpoHiB BTP 3 xomogHum
KaTOJIOM BiJl IINaPyBaTOCTi KEPYIOUUX iMITYJIbCIB, PO3MOJiNY €JIEKTPUYHOTO M0JISI B PO3PSIIHOMY IPOMDKKY Ta
3aJIeXKHOCTI yacy popmyBaHHs imnysbcy BTP Bif Hanpyru [0onoMiDKHOTO po3psify i TUCKY B PO3PSIIHOMY IIPOMIXKKY.
EKCIIEpMMEHTaJIbHO JOCIIiIPKEHO €HEPreTUYHUI 6ajlaHC Ha €JIEKTPOAAX TPIOJHUX JIKepeJl €JIeKTPOHIB Ta eMiCiliHi
BJIACTUBOCTI XOJIOJHOTO KaTOy B iMITYJIbCHOMY PEXUMi POOGOTH. JOCTIIKEHO 3a/1eXKHICTh I0JIOKEHHS Ta (POPMU
I1JIa3MOBOI MEXi Bifl FeOMETPii €JIeKTPOIB Ta PEKMUMIB FOPiHHS PO3PAAY Ta iX BIJIMB HAa TEOMETPUYHI TapaMeTpu
iMITyJIbCHUX ITyUKiB €JIEKTPOHIB, 110 (OPMYIOTbCS. BU3HauYeHi 4acoBi XapakKTEPUCTUKU POPMYBaHHS iMITyJIbCY
CTPYMYy €JIEKTPOHHOTO IIy4Ka [JIs1 Pi3HMX PEXXUMIB pOOOTH TPiOLHOTO IPKEPeia €JEKTPOHIB Ta CKJIaZy ra30BOro
cepegosua. OTpMMaHi €KCIEPUMEHTAJbHI JaHi NiATBEPIKYIOTh aJJ€KBAaTHICTb 3aIIPONIOHOBAHUX aHAJIITUYHUX
CIIiBBiIHOLIEHDb Ta MOXKJIMBICTb PO3PAaXYHKy Ha IX OCHOBI [IapaMeTpiB TPiOJHUX IKepel eeKTpoHiB BTP B
iMITyJIbCHOMY peXHMi po60THU 3 TOUHICTIO 10 20%. Ha 0CHOBIi pe3y/bTaTiB NPOBELEHUX JOCIIIXEHb PO3POOIEH]
TpiogHi TexHosoriuHi rapmary BTP, mo ¢GpopmyroTh NOTYXXHi iMITy/IbCHI €7IeKTPOHHI ITy4KH, SIKi IPU3HAYEH] 1715
BVMKOPHMCTaHHS B [IPOL,ECAX €JIEKTPOHHO-TIPOMEHEBOT0 3BapPIOBAHHS Ta BUIIAPOBYBAHHS, a TAKOXK CHUCTEMA
aBTOMAaTHUYHOI'O KEPYBaHHS NapaMeTpaMu po3pobisienux rapmar BTP, sika 3a6esnedye MoayJIsLLii0 iMITyJIbCHOTO
€JIEKTPOHHOTO ITy4Ka Ta CTabisi3alilo 10ro eHepreTMYHUX NapameTpiB 3a JOIIOMOT0X0 HECAMOCTIITHOTO

HU3bKOBOJIBTHOTO po3psAy B IianasoHi yactoT 1o 500 ' ta TpuBamiicTio iMmysibciB Bif 1 Mc i 6inblae.

2. The thesis is devoted to investigation of features of generation and formation powerful pulse electron beams in
triode high voltage glow discharge (HVGD) electrode systems with control low voltage non-self sustained driving
discharge and of features of its parameters in pulse regime. Also technological gas discharge guns were elaborated.
Analytical equations for longitude length of anode plasma, plasma ions concentration, time of current pulse
formation and energetic balance in triode electron HVGD source electrode system in pulse operating regime were
obtained in this work. Energetic balance in triode electron source and emission properties of cold cathode in pulse
operation mode were investigated experimentally. Time parameters of current pulse formation for different triode
electron source operation modes and different gas media were defined. Confirmation of proposed analytical
equations by gained experimental data allows modeling of parameters of triode electron HVGD sources in pulse
operation mode with 20% precision. Elaborated triode technological HVGD guns forming powerful pulse electron
beams which can be used in electron beam welding and evaporation processes. Automatic control system which
provides pulse beam modulation and stabilization of its energetic parameters with non-self sustained low voltage
discharge in range up to 500 Hz and duration of pulses from 1 ms and more also were elaborated.
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