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Moga guceprariii:
Koau TemMaTHYHHUX PYOPHK: 29.27.49, 55.42.47, 55.42.49

Tema guceprauii:
1. MeTo[, AiarHOCTUKY MIBUAKOCTI €pPO3ii 30BHIITHBOI Ta BHYTPIIHBOI KPOMOK PO3PSIHOI KaMepy CTalliOHapHOTO

I1JIa3MOBOTO IBUT'YHa

2. Method for stationary plasma thruster outer and inner ceramic edges erosion rate diagnostics

Pedepar:

1. O6'exT — mporec eposii i30/19TOPIiB pO3PSAHOI KaMepy CTalLliOHAPHOTO I1J1a3MOBOTO ABUTYHA; METa —
BJOCKOHAJIEHHSI METOJly 6€3KOHTAKTHOI [IiarHOCTUKU CTYIIEHIO €PO3iliHOTO 3HOLIEHHSI KPOMOK PO3PsIIHOI KaMepH
CTaLliOHAPHOTO IJIa3MOBOT'O IBUTYHA [JIS1 BUBHAYEHHS OKPEMO €p03ii KOXKHOTO i3 i30J19TOpiB IIpY Pi3HUX pEKUMaX
po6OTH IBUTYHA IIiJ 4ac MOro BUIIPOOYBAHHS [JIs1 IIOLIYKY PEXXUMY, KU 3a0e31edye PiBHOMIPHICTb 3HOLIEHHS
KPOMOK Ta 3MEHIIy€E TPUBAIiCTh BUIIPOOYBaHb ABUTYHA; METOAM — METOZ, OIITUYHOI eMiCiliHOI CIIeKTPOCKOTIii, psmi
METOJIU BUMIPIOBaHHS €po3ii, MeTo HallMeHIIUX KBAJPaTiB, JIiHINHNY KOPeJISLiMHNY aHali3, CTAaTUCTUYHI METOOU
00pOOKM BUMIiPIOBaHb; PE3YJIbTATH -~ YIOCKOHAJIEHA CUCTEMA PeeCTpallii ClieKTpa BUIIPOMIHIOBAaHHS 3aBSKA
BUKOPUCTAHHIO KOJIIMATOPA, 110 J03BOJISE€ BUMIPIOBATHU CIIEKTP BUIIPOMIHIOBAHHS NIPOLYKTIB PO3NUIIEHHS i3

30BHIIIHBOTO ¥ BHYTPIIIHBOTO i30J19TOPIB PO3PAHOI KAaMepHU CTalliOHAPHOTO IJIa3MOBOTO ABUTYHA, 110 3HAYHO



CIIPOIIy€ MOIIYK PEXXUMY 1Or0 pob0TH, SIKUH 3abe3Iedyye PiIBHOMIPHICTb 3HOIIEHHSI KPOMOK PO3PSIHOI KaMepu Ta
IiJBHUILy€e peCcypc IBUTYHA, YIOCKOHATIEHUI METO, 6€3KOHTAKTHOI IiarHOCTUKU [,03BOJIsI€E 3HAYHO CKOPOTUTU
4acoBi BUTPATH HA aHaJIi3 CTYIIEHIO €PO3iTHOT0 3HOUIEHHS PO3PAIHOI KAMEPHU CTALliOHAPHOTO I1JIa3MOBOT'O IBUTYHA,
OOI'PYHTOBAHO iCHYBaHHS PEXUMIB POOOTHU CTAlLliOHAPHOTO IMJIa3MOBOTO ABUTYHA 3 PIBHOMIDHUM 3HOIIEHHSIM
KPOMOK PO3PSIIHOI KaMepH, 110 3a6€31e4yI0Th MOXJIMBICTb MiBULEHHS] PECYPCY IBUTYHA; HOBU3HA -
YIOCKOHAJIEHO MeTOJ, 6€3KOHTaKTHOI JiarHOCTUKY CTYIIEHIO €epO3iIHOr0 3HOLIEHHSI KPOMOK PO3PsAHOi Kamepu
CTalliOHapPHOTO IJIa3MOBOT'0 ABUTYHA IIJIIXOM PO3[iJIbHOIO BUMiPIOBAaHHS CIIEKTPa BUIIPOMiHIOBAaHHS IIPOJYKTIB
PO3NuUJIEHHA i3 30BHIIIHLOI Ta BHYTPIlIHLOI KEPAMIYHUX BCTABOK PO3PALHOI KAMEPH, Li€ a€ MOKJIUBICTL BU3HAYATH
OKPEMO €pO3il0 KOKHOTO i3 i30J19TOPIB I1pY Pi3HUX pekuMax podOTH IBUTYHA ITif] YaC HOT0O BUIIPOOYBAHHS IJ1s1
IIOIIYKY PEXXUMY, SIKUi 3a6e311e4ye piBHOMIPHICTb 3HOIIEHHS KPOMOK Ta 3MEHIIye TPUBaiCTh BUIIPOOYBaHb
IBUTYHA, YIOCKOHAJIEHO PO3PAaXyYHKOBUI METOJ, BUSBHAYEHHSI MIBUAKOCTI €po3ii 3a €eKCIIEPUMEHTAIbHUMU JaHUMU
CIIEKTPIB BUIIPOMIHIOBaHHS IIPOAYKTIB PO3IUJIEHHS PO3PALHOI KAMEPY CTalliOHAPHOTO IJIA3MOBOTO IBUTYHA, Y
SIKOMY BPaXxOBaHO 3aJIEXKHOCTI BEJIMYMHU PEECTPOBAHOrO BUIIPOMIHIOBAHHSI BiJ] po3MipiB obsacTeil eposii
i30JI9TOPIB, KyTa PO3XOAKEHHS IIPUIIMada BUIIPOMIHIOBAHHS 1 BiICTaHi MIX [IKEPEJIOM 1 IIpUiMadeM
BUIIPOMIHIOBaHH4, 1O [TOKPAIly€e CTPYKTYPHY NOBHOTY MOJEJI AJIs1 NiarHOCTUKY CTYIEHIO €PO3iiHOTO 3HOIIEHHS
KPOMOK PO3PSIIHOI KAMEPH; CTYIIiHb YIIPOBAI>)KEHHSI — BIIPOBA’)KEHO Y HaBYJILHMY ITpouec HanioHanbHOro
aepoKOCMIiYHOTO yHiBepcuTeTy iM. M. €. J)KykoBcbkoro «XAl», BipoBagykeHo B poboTu «HaykoBoro napka

“PagioesieKTpOHIKa Ta iHPOPMATHKA »; rajly3b BUKOPUCTAHHS — aePOKOCMIiYHa.

2. Object - the process of erosion of the stationary plasma thruster discharge chamber insulators; goal -
improvement of non-intrusive diagnostics method of the erosion wear degree of discharge chamber edges of
stationary plasma thruster to determine separately the erosion of each insulators at different operation modes of
thruster during test to find an operation mode that ensures the uniformity of edge wear and reduces the duration
of the thruster tests; methods - the method of optical emission spectroscopy, direct methods of erosion
measurements, the method of least squares, linear correlation analysis, statistical methods of measurements
processing; results - the system of emission spectral registration is improved by means of collimator that allows to
measure wear products emission spectrum from stationary plasma thruster discharge chamber outer and inner
insulators that significantly simplify the search of its operation mode that provides uniformity of discharge
chamber wear and increase its lifetime, improved method of non-intrusive diagnostics allows significantly to
reduce time for the analysis of stationary plasma thruster discharge chamber edges degree of erosion wear, the
existence of stationary plasma thruster operation modes with the uniform wear of discharge chamber edges is
proved; novelty - the non-intrusive diagnostics method of the stationary plasma thruster discharge chamber edges
degree of erosion wear is improved by means of separate measurements of erosion products emission spectrum
from discharge chamber outer and inner ceramic insulators. It allows separate determination of each insulator
erosion at different thruster operational regimes during it testing for the search of the regime that provides
uniformity of edges wear and decrease of thruster test duration, the computational method of erosion rate
determination by experimental data of stationary plasma thruster discharge chamber wear products emission
spectra is improved that takes into account the dependences of the registered radiation value on the sizes of
insulators wear areas, the receiver divergence angle and the distance between the radiation source and the
receiver, that makes it possible to improve structural completeness of model for diagnostic of erosion wear degree
discharge chamber edges; the degree of implementation - implemented into the educational process of National
aerospace university named after N. Ye. Zhukovsky "KAI", implemented into work of «Science Park "Radio
Electronics and Informatics"»; field of application - aerospace.
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