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PED®EPAT
Junnomuas pabota: 43 crpanuiipl, 13 pucyHkoB, 3 TabuIibl, 36 HCTOYHUKOB.

Kniouesvie  cnosa. TEPMOCTABUJIN3ALINA, KOCMUYECKHUE
ATIITAPATBI, MHOI'OKOMIIOHEHTHBIE HUWTPUJHBIE ITOKPBLITHA,
KODDODPUIIMEHT OTPAXEHUS, KODDODOUIIMEHT J[IOI'JIOIEHMA,
KOODODPUITMEHT SMUCHMU.

Obvekmom uccnedosanusi SBISIIOTCA MHOTOKOMIIOHEHTHBIE HUTPHJIHbBIC
MOKPBITHSI, HAHECEHHbIE HA TUTAHOBYIO (oJIbry TOMIUHON 100 MKM.

B  nmamHOWi  paGoTre  OBUTM  WCCICMOBAHBI  ONTHYECKHE  CBOMCTBA
MHOTOKOMITOHEHTHBIX HUTPUIHBIX MIOKPBITUM, @ TAKKE ObUTH UCCIIEIOBAHBI METOIbI
MOJYYEHHUS] Pa3IMYHBIX MHOTOKOMITOHEHTHBIX TMOKPBITUHA METOJOM PEaKTUBHOTO
MarHeTpOHHOTO PaCIbUICHUS, 3aBUCUMOCTh UX ONTHUYECKUX CBOMCTB OT COCTaBa
MUILICHH.

J171s osTydeHust CIEKTPOB OTPAXKEHUS M MOTIOMICHUS TIPUMEHSIINCH
IPEU3UOHHBIE CUCTEMBI n3MepeHuil: ciektpodorometrp LAMBDA 1050, K-
®ypre cniektporpad VERTEX 70.

B PE3YIbTATC IIPOBCACHHBIX I/ICCJ'ICIIOBaHI/Iﬁ OBUIH BBISIBJICHBI OINTHYECKHE
CBOMCTBA HAHECEHHBIX MHOT'OKOMIIOHEHTHBIX HOKpBITI/Iﬁ JIIA TCpMOCTa6I/IJ'II/IBaI_[I/II/I
MaJIbIX KOCMHUYCCKHX aIlllapaTOB, a TAKKC 3aBUCHUMOCTD KOHCUYHOU TCMIICPATYPEI OT
COCTaBa MHUIICHU ITPpU PCAKTUBHO MAIrHCTPOHHOM PACIIBIJICHHUH.

JlaHHOE wuCClieIoBaHME TMOKA3ajl0, YTO MHOTOKOMIIOHEHTHBIE HUTPHUIHBIC
MOKPBITUSL SIBIISIIOTCS OTJIMYHBIM CIIOCOOOM TMACCHUBHOI'O TEPMOPETYIUPOBAHUS
MaJIBIX KOCMHUYECKHX almnaparoB, a TAaKXK€ MNPHUAAIOT JIyYIIME€ MEXaHWYECKUE
CBOMCTBA MOBEPXHOCTHU JICTAJIH.



PODEPAT

Jeimomuas npana: 43 craponki, 13 mamonkay, 3 Ta6umin, 36 KpbIHIII.

Knouaswia cnosvr: TOPMACTABUIIBALIBISA, KACMIYHBIA AITAPATHI,
IIIMATKAMITIAHEHTHbIAA HITPBIAHBIA ITAKPBILILA, KAOS®ILBIEHT
AJIDTIOCTPABAHHA, KAODO®ILBIEHT IIAI'JIBIHAHHA, KAOS®ILBIEHT
OMICII.

Ab'exmam Oacneoaganma 3'AYASIONIA UIMATKAMIAHEHTHBIS HITPBIIHBIS
MaKPBILLS, HAHECEHBIS Ha ThITaHaBYIO (honbry TaymrgeiHENd 100 MKM.

Y  pam3eHail mpamsl  Obull  JacielaBaHbl  ANTBIYHBIA  YJacIliBaciii
[IMATKaMIIAaHEHTHBIX HITPBAHBIX MAaKPBIIIY, a Takcama ObUIl JacieaaBaHbl
METaJbl aTPhIMAHHA PO3HBIX IIIMATKAMITAHEHTHBIX MaKPBIIIAY MeTaaaM
plaKkThIyHara MarHEeTPOHHOTO  pAcHbUICHHS, 3aJeKHACIb 1X  alThIYHBIX
yJaciiBacity aj CKIaay MildHi.

Jlnst  aTpbIMaHHS CIIEKTpay aJJIlOCTpaBaHHS 1 TMarjblHAaHHA —YKbIBAJICA
MPALBIBIAHBIS CICTAMBI BRIMSIPIHHAY: crnektpadaromerpsl LAMBDA 1050, BK-
®yp'e cnexrporpad VERTEX 70.

Y BBIHIKY TMpaBeI3€HbIX JacielaBaHHSAy ObUIl BBISYJEHBI ANTHIYHbIA
ynacuiBacll HAHECEHBIX IMAaTKaMIaHEHTHBIX MAKPBILIAY IS TIpMAacTaOLIi3albll
MaJibIX KACMIYHBIX anaparay, a Takcama 3ajeKHaclb KaHYaTKOBal TAMIIEPaTyphl aJl
CKJIaJy MIILISHI IPbI PIAKTHIYHA MarHETPOHHBIM PACIIbUICHHI.

Jan3zenae macienaBaHHE IMaKaszajia, IITO MIMAaTKAMIAHEHTHBIS HUTPUJIHbBIC
MAKPBILII 3'SYIISIONIA BEIAATHRIM cliocadaM maciyHara TapMaparyJisiBaHHS MajlbIX
KaCMIYHBIX amaparay, a TakXa HaJarollb JICMIIbld MEXaHIYHbIS VJaciiBacill
MaBEepXHI1 A3Tall.



ABSTRACT

Diploma Thesis: 43 pages, 13 figures, 3 tables, 36 sources.

Keywords: THERMAL STABILIZATION, SPACECRAFT,
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The object of research is multicomponent nitride coatings applied to titanium
foil with a thickness of 100 microns.

In this paper, the optical properties of multicomponent nitride coatings were
investigated, as well as methods for obtaining various multicomponent coatings by
reactive magnetron sputtering, the dependence of their optical properties on the
composition of the target were investigated.

Precision measurement systems were used to obtain reflection and absorption
spectra. LAMBDA 1050 spectrophotometer, VERTEX 70 infrared Fourier
spectrograph.

As a result of the conducted studies, the optical properties of the applied
multicomponent coatings for the thermal stabilization of small spacecraft were
revealed, as well as the dependence of the final temperature on the composition of
the target during reactive magnetron sputtering.

This study has shown that multicomponent nitride coatings are an excellent
way of passive thermal control of small spacecraft, as well as give the best
mechanical properties of the surface of the part.



