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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JocnimkeHHs MarHiTorigpoaHamMivHUX eeKTiB B3aeMOoJii TBEpIOro Tijla 3 TOTOKaMU IJ1a3MU B ioHocdepi 3emi

Ha3sBa po6oTH (aHrJI)

Investigation of magnetohydrodynamic effects of the interaction between the solid body and plasma flows in the Earth's
ionosphere

Pedepar (yxp)

O6csr - 66 c., 2 Tabnuui, 14 pucyHkis, 1 gopaTtok, 51 mxepesio nmocunaHb. KiodoBi cjoBa: mosiMepHi marepianay, KOCMIYHMAN
arapar, aTOMapHUI KHCEHb, HA3BYKOBi MOTOKY, ioHOCdepa 3emili, HOPCTKICTb noBepxHi. OG'EKT AOCIIIXEHHS! — NOJiMepHi
MaTepiasu 30BHIIIHIX ITOBEPXOHb KOCMiyHMX amapartiB (KA) mpu pxii atomapHoro kucHio (AK) B ioHocdepi. Mera poGotu -
eKCIIepUMEHTaNIbHI NoCTimKeHHs KoedinieHTiB nuHamivyHOI B3aemopii B cucrtemi "mosyimep - ra3oBi KOMIOHEHTH IJIa3MU'.
MeTtonu OmOCHiIKEeHHS — TEOPETUYHi Ta eKCIepPUMEeHTaIbHi. Bu3HadyeHo BB noTokiB AK Ha ¢i3nko-XiMiyHiI XapaKTepUCTUKU
TUIOBUX ITOJIMEPHUX MaTepiasiB 30BHIIIHIX MoBepxoHb KA B ioHocdepi 3emii. Po3pobieHo npolenypy NpUCKOPEHHS CTEHA0BUX
BUNpPOOYBaHb MaTepianiB KA Ha CTiliKiCTb JO TPMUBAJIOrO BILUIMBY TriMepTenyuoBoro nmotoky AK. ExcriepyuMmeHTaIbHO OOCHIIKEHO
3MiHy mopcTkocTi noBepxHi kapton-H B Ham3BykoBomy mnoroui AK. 3a pesynbraTamu CTEHAOBUX [OCHII)KEHb BU3HAYEHO
3aJIEXKHOCTI XapaKTEepUCTUK JMHAMIYHOI B3aeMogii B cuctemi "momimep — AK" Bif CTyneHs mIOPCTKOCTI NMOBEPXHi. BusHavyeHo
MapameTpy, IO XapaKTepusyloTh (Pi3MKO-xXiMiuHy, TEDMOONTUYHY i aepojguHaMmiuHy B3aemogilo AK 3 mosiimimom. OTpumaHo
3aJIEKHOCTI 711 TIPOTHO3YBaHHSI BTPAaTHM MacH, IMIMOMHM €po3ii, 3MiHM TEpPMOOINTHMYHUX i aepOJMHAaMIYHUX BJIACTUBOCTEN
noJliimifly mpum TpuBazii excryarauii B atMmocdepi 3emii. PesynbTaTy JOCiAKEHb HOCSATh (PYHIAMEHTAJIbHUM i MPUKIATHUN
XapaKTep, MOXYTb OYyTM BUKOPUCTaHI [Jis BiIOOPY KOHCTPYKUIMHMX MarepiazniB KA, MakCMMasibHO CTIKAX JO BpaKawdoi fii
OTO4YYyI04YOTO CepeNoBUlla AJi IOJOBKEHHS TepMiHYy aKTHMBHOI ekcrulyarauii KA. Otpumani koedillieHTH akoMoalii iMIysibcy Ta
eHeprii MOXyTb OyTH 3aCTOCOBaHi [JI1 BU3HAUEHHS a€POJMHAMIYHUX XapaKTEPUCTUK Tijl IIPOCTOI reOMETPUYHOi GOopMU IIpU
NIPOBEJIEHHI E€KCIEPUMEHTANIbHUX [AOCIIIKEeHb Ha IJIa3MOeJeKTpoguHaMiuHoMy cTeHzi. Cdepa BUKOPUCTAHHS - MexXaHika
pinuHu, rasdy i mnasmu, ¢izuka ionocdepu. CouiabHO-€KOHOMIYHA €(PEKTUBHICTb i 3HAYMMICTh POOOTU — MOLOBKEHHSI TEPMIHY

aKTUBHOI eKcryaratlii KA mpu3BoAUTh 10 €KOHOMIi BUTpAT Ha BUBeAeHHs 3amilyounx KA Ha opbity
Pedepar (aHrI)

Volume: 66 pp., 2 tables, 14 figures, 1 appendix, 51 reference sources. Key words: polymer materials, spacecraft, atomic oxygen,
supersonic flows, Earth's ionosphere, surface roughness. The object of research is polymer materials of spacecraft’s exterior
surfaces exposed by atomic oxygen (AO) in the ionosphere. The purpose of research is to study experimentally the dynamic
interaction coefficients in the system "polymer - gaseous components of plasma". Research methods: theoretical and
experimental. The influence of AO flow on the physicochemical characteristics of typical spacecraft’s outer surfaces polymer
materials in the Earth's ionosphere is determined. A procedure is developed to accelerate bench tests of spacecraft materials for
stability at long-term exposure to the hyperthermal AO flow. The change in kapton-H surface roughness in the supersonic AO
flow is experimentally studied. By the results of bench tests, the dependence of the dynamic interaction characteristics in the
system "polymer - AO" on the surface roughness is determined. The parameters characterizing the physicochemical, thermo-
optical and aerodynamic interaction of AO with polyimide are determined. Dependencies for predicting mass loss, erosion
depth, changes in thermo-optical and aerodynamic properties of polyimide during long-term operation in the Earth's
atmosphere are obtained. Results are fundamental and applied, can be used for the selection of spacecraft’s structural materials
that are most resistant to the impact of space factors to extend the spacecraft's life time. The obtained momentum and energy
accommodation coefficients are used to determine the aerodynamic characteristics of simple-shaped solid bodies when
carrying out experimental studies on a plasma bench. The application is physics of ionosphere. Socio-economic efficiency and



importance: extension of the spacecraft’s active operation time reduces expenses for launching replacement spacecraft

Inpgekc YIOK: 533.9, 533.95

Kopau Temarnynux pyopuk HTI: 30.51.17
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): 3ay1e)KHOCT] 3MiHM MEXaHIYHUX Ta ONTUYHMX XapaKTepUCTUK nosiiminy kapton-H BHacmifok gii motoxy
BHCOKOEHEPreTUYHUX i0HiB aToMapHOro KucHio. Criocié NpucKopeHux CTeH0BUX BUITPOOYBAHb TUIIOBUX IOJIIMEPHUX

KOHCTPYKLIMHUX MaTepiajliB KOCMIYHHUX arapariB Ha CTifKiCTb O TPUBAJIOTO BILUIUBY TilIEPTEIIOBOTO IIOTOKY aTOMapPHOTO KUCHIO.

Hassa npoaykuii (arrJ1): Dependencies of changes in the mechanical and optical characteristics of kapton-H polyimide in the
flow of high-energy atomic oxygen ions. Method of accelerated bench tests of typical spacecraft’s polymer structural materials
for resistance to long-term exposure to hyperthermal flow of atomic oxygen.

OuikyBaHi pe3yabraTti: Metonu, Teopii
Tanyse 3acrocyBanHs: 72.19; 71.20

Omnuc npoaykiuii (ykp): [IpoBeeHo nprcKkopeHi 1abopaTopHi BUIIpo6yBaHHs nosiiMiny kapton-H B noTotii po3pimkeHoi niazmu 3
BHCOKOEHEePreTUYHUMU iOHaM1 aTOMapHOro KUCHIO. OTPUMaHO 3a/1eXKHOCTI BTPATH MacH, IMMO6UHNU epoaii, 3MiHU MOPCTKOCT]
MOBEPXHi Ta TEPMOONTUYHMUX XapaKTEPUCTHK M0JiiMiza Bif ¢piroeHca ioHiB aTOMapHOTro KUCHIO. Bu3HaueHo KoedillieHTH

nepejayvi iMITyJIbCy Ta eHeprii Ipy 3iTKHEHHI YaCTMHOK aTOMapHOT0 KMCHIO 3 TIOBEPXHEIO0 MaTepiay.
ConianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: [TosinmeHHs CTaHy HaBKOJIAIIHBOTO C€PEJOBUIIA
Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKH BIIPOBaZI>KEHHS!

Bupo6uuk npoaykuii: ITM HAHY i IKAY

CnosKkuBayi NpogyKuii:

IlepcneKTHBHI pUHKH:

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: OIy6J1iKOBAaHO CTAaTTi B HAYKOBUX XKypHajax

dopmu Ta ymoBu nepepavi npogykuii: Criisbai HIIKP
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