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Teépaste cmazounsie mOKphITHS (TCII) Ha 0OCHOBE TBEPIBIX CIOMUCTHIX CMa30K, HAHECEHHBIX HA TPYIIH-
€Cs TIOBEPXHOCTH, MOJIYIIIINA JOCTATOYHO IIIMPOKOE paclpocTpaHeHue Oaarogaps CpaBHATEIHLHOM ITPOCTOTE
WX MPUMEHEHUs1. BBIOOp THITA TOKPHITHS U METO/IOB €r0 HAHECCHHS OTpeeIsieTCs] KOHCTPYKIUEH y3ma Tpe-
HUSA, TpeOOBaHUAMH PaOOTOCTIOCOOHOCTH y3/1a TPEHUS IPH 3aJaHHBIX YCIOBHSIX W PEXKHMax paboTel. B
HACTOSIIEH paboTe ¢ BO3MOXKHOM MOJHOTOH M310KeHb!I ucnbeitanus TCII B 3aBUCUMOCTH OT CXE€M HCIIBITa-
HUM, TapaMeTpoB PPUKIHOHHOTO B3aUMOJICHCTBUS, BaKyyMa.

[IpoBeaensl TpuboTexunueckue ucnbiTanus cienyrommux TCIT: BHUWHII-512, DOHUT-3, umonur 1,
Humomnut 2, J{umonut 3, Jlumonut 4.

OnbitHoe TCII X0JI0JJHOTO OTBEPKACHUS KaK C HCIIOIb30BaHUEM IpaduTa, TaK v MPHU MPUMEHEHUHU Tpadura
BMECTE C TUCYIb(PHUIOM MOMUOACHA UMEET CTAOMIBHBIN U MPAKTHYECKH OJMHAKOBBIM KOXP(HUIIMEHT TPEHHUS
(fiau = 0,14—0,15; fiuu= 0,12; fyer = 0,18). [lomydeHHBIE pe3yIbTaThl MO3BOJIAIOT CAENATh BHIBOA O TIEPCIIEKTHB-
HOCTH ITPUMEHEHUS TAHHOTO TTOKPHITHS B y3J1aX TPEHUS IPH BO3BPATHO-TIOCTYIIATSIILHOM JABYDKESHUH.

KiroueBble ci1oBa: TBEPIOCMA30YHbBIE TIOKPBITHS, TPUOOTEXHUYECKHE XaPAKTEPUCTHKH, KPUOTCHHBIE TEM-
NepaTypbl, METOIbI UCTIBITAHUH, OKpY’Karoliasi Cpe/ia, OTKPBITHIH KOCMOC.

DOI: 10.32864/0202-4977-2025-46-5-441-448

Aopec 0na nepenucku:

M.A. Bponosey

Hncmumym npobnem mexanuku um. A.FO. Huwnunckozo PAH,
Ipocnexm Bepnaockoeo, 0. 101, kopn. 1, 2. Mockea 119524, Poccus
e-mail: brnovets@ipmnet.ru

Address for correspondence:

M.A. Bronovets

Ishlinsky Institute for Problems in Mechanics of the Russian Academy
of Sciences,

Prospect Vernadskogo, 101, building 1, Moscow 119526, Russia
e-mail: brnovets@ipmnet.ru

lna yumuposanusa:

M.A. bponosey.

TBépaocMazodHbIe TOKPBITHS KOCMHYECKOTO HA3HAUCHHS.
Tpenue u u3HoC.

2025.—T. 46, Ne 5. - C. 441-448.

DOI: 10.32864/0202-4977-2025-46-5-441-448

For citation:

M.A. Bronovets.

[Tribotechnical Coatings for Space Application].
Trenie i Iznos.

2025, vol. 46, no. 5, pp. 441-448 (in Russian).
DOI: 10.32864/0202-4977-2025-46-5-441-448

441



Friction and Wear
2025, vol. 46, no. 5, pp. 441—448
M.A. Bronovets

Tpenue u usnoc
2025. —T. 46, Ne 5. — C. 441—448
M.A. bponosey

Tribotechnical Coatings for Space Application

M.A. Bronovets

Ishlinsky Institute for Problems in Mechanics of the Russian Academy of Sciences,
Prospect Vernadskogo, 101, building 1, Moscow 119526, Russia

Received 04.08.2025.

Abstract

The need to use Solid Lubricating Coating (SLC) arose already with the launch of the first space satellites,
in which cold welding of articulated joints took place. SLC have the following main advantages [1, 2, 4]: low
evaporation in a vacuum, low friction coefficient, and performance in zero gravity. They can be used in outer
space conditions over a wider temperature range than frost-resistant plastic lubricants. The selection of the
most suitable SLC [3-6] requires a thorough study of their tribotechnical characteristics depending on the
design of friction units, frictional interaction parameters, and environmental characteristics. SLC are capable
of operating in a wide range of temperatures in air, vacuum, and gas environments; they have a radiation
resistance of 10°—10'° rad depending on the binder; they are capable of withstanding high contact loads and
are insensitive to zero gravity. The most widespread SLC are in the form of suspensions of solid lubricant
with a binder, applied by a spray gun with subsequent curing by heat treatment. A wide range of coatings has
been developed: VNIINP-213, VNIINP-512, VNIINP-513, APF-5, EONIT-3 and Dimolits.

We conducted tribological testing of the above coatings using various friction pair configurations, in air
and vacuum, at various temperatures, and across a wide range of loads and sliding speeds.

These data are important for selecting coatings for friction components being developed for spacecraft.

Keywords: hard-lubricating coatings, tribological characteristics, cryogenic temperatures, test methods, en-
vironment, open space.
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