Tpenue u usHoc
2022. —T. 43, Ne 5. — C. 491501
I1.0. Byxosckuii u Op.

Friction and Wear
2022, vol. 43, no. 5, pp. 491501
P.O. Bukovskiy et al.

VIK 621.893:620.178.16

TpuboTexnnyeckue CBOMCTBA YIJIEPOIA-YIJIEPOIAHBIX
(PPUKIUOHHBIX KOMIIO3UTOB MPH BLICOKUX TeMIIepaTypax

I1.0. Bykosckuii!, A.B. Mopo3sos!, B.B. Kyaakos?, A.K. Tonyokos?, H.B. Poquonos?,
A.H. Kupnuenko®

1H}Ltcmumym npobnem mexanuxu um. A. FO. Huinunckoeo PAH,
npocnekm Bepuaockoeo, 0. 101, k. 1, 2. Mockea 119526, Poccus

2[140 Asuayuonnas xopnopayus «Py6uny,
keapmarn 3anaouas [lpomsona, wiocce Snmysuacmos, 0. 5, e. banawuxa 143912, Poccus

*Yacmuoe yupecoenue « UTIP-Lenmpy,
yauya Ihywxoseix, 0. 12, cmpoenue 104C, 2. Tpouyx 108840, Poccus

Hocmynuna 6 pedaxyuro 18.07.2022.
Tocne oopabomxu 17.10.2022.
Hpunsma x nyoauxayuu 18.10.2022.

[pencraBneHbl pe3yabTaThl TPHOOJIOMMYECKHUX HCIBITAHWI HOBBIX YIJICPOJI-YIJIEPOIAHBIX KOMIIO3UTOB Ha OC-
HOBE TIEKOBOW MAaTpHIIBI 1 MaTepralia Ha OCHOBE MHPOYTIIEPOAHON MaTpPHIIbI, KOTOpbIe ObUIH pa3padoTaHbI I
ABHMAIMOHHBIX MHOTOJIICKOBBIX TOPMO30B. B IpezicTaBieHHO paboTe yrilepoaHble KOMITO3UTHI OTIIHYAOTCS CBOCH
BHYTPEHHEH CTPYKTYpOM, Ha KOTOPYIO BIHSIET KaK TEXHOJIOTHS MMOYYCHHS YTIICPOIHOIO BOJIOKHA M CTETICHb €70
TEMIIEPaTYPHOM 00pPabOTKH, TaK M MHOXKECTBO JPYrux ()akTtopoB. J{rHa BOJIOKOH, KOTOPHIMU apMHUPYETCST Mat-
pHIIa KOMIIO3WTa, TAKKe BapbupyeTcs. Tprbonornieckre CBOMCTBA ONPEIeIsUMCh Ha Ta00paTOPHOM TpUOOMETpe
TI0 CXEME KOHTaKTa KOJILII0—KOJIBLIO B JUana3oHe HopMaibHbIX HAarpy30k 0,5—1,1 MIla u ckopocTeil CKONbKeHUst
1—4 m/c. DKCIIEpUMEHTAIBLHOE UCCIICI0BaHNE TIPOBOAMIIOCH COTVIACHO METOJIUKE JBYX(aKTOPHOI'O IIAHUPOBAH-
HOro 3kcriepuMenTa. C Ienbl0 YCTpaHeH!s! MHTEHCUBHOTO OKHCIICHHSI 00pa3IioB, BEI3BAHHOTO UX (PPUKITOHHBIM
Pa3orpeBoM, UCTIHITAHUS IPOBOAWIICE B Cpe/ie MHEPTHOTO ra3a. M3yuenne QppUKIIMOHHON IIEHKH MTPUBOAMIOCH
MET0I0M PaMaHOBCKO# CIIEKTPOCKOITHEH C UCTIONB30BAaHUEM BO30YK/IAIOIIEro 3eJICHHOTO JIa3epa C JUTMHOM BOJIHBI
532 um. beumn onpeieneHbl TpHOOIOrHYeCKre CBONCTBA Pa3pa0OTaHHBIX MATEPUAJIOB, KOTOPBIE IEMOHCTPUPYIOT,
YTO TEMITEpaTypa Ha MOBEPXHOCTH TPEHHUS OKa3bIBAET CYITIECTBEHHOE BIMSHNE Ha KOAX((UIMEHT TPEHNS U UHTEH-
CHBHOCTh W3HAIIIMBAHUS MaTepuasia. B paboTe yCTaHOBJIEHO, YTO Ha TIOBEPXHOCTH TPEHHsT 00pa3yeTcs (YPUKIMOH-
Has TUIEHKA, B pe3y/ibTaTe (POpMUPOBaHMS TPETHEIO Telia, KOTOpasi B CBOIO OYepe/ib BIUSICT Ha TPUOOJIOTMUSCKUE
CBOWCTBA IMapbl TpeHus. B 3aBUCHMOCTH OT CTPYKTYPBI KOMITO3UTa M MAKCUMAITLHO JOCTUTHYTOH TEMIIEpaTyphl Ha
€ro TIOBEPXHOCTH (PPHUKITHOHHAS TUIEHKA MOKET MPEUMYIIIECTBEHHO COCTOSTh KaK U3 MaTPUIIbl, TaK U U3 yIJIEPOI-
HOTO BOJIOKHA.
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Abstract

The paper presents the results of tribological tests of new carbon-carbon composites based on a pitch
matrix and a material based on a pyrocarbon matrix, widely used by foreign companies, which were devel-
oped for aircraft multi-disc brakes. In the presented work, carbon composites differ in their internal structure,
which is influenced by both the technology of carbon fiber production and the degree of its thermal treatment,
as well as many other factors. The length of the fibers with which the composite matrix is reinforced also
varies. Tribological properties were determined on the laboratory tribometer by the ring-ring contact scheme
in the range of normal loads 0,5—1,1 MPa and sliding speeds of 1—4 m/s. The experimental study was
carried out according to the method of a two-factor planned experiment. In order to eliminate the intense
oxidation of the samples caused by their frictional heating, the tests were carried out in an inert gas environ-
ment. The friction film was studied by Raman spectroscopy using an excitation green laser with a wavelength
of 532 nm. The tribological properties of the developed materials were determined, which demonstrate that
the temperature on the friction surface has a significant influence on the friction coefficient and the wear rate
of the material. In work it is found that on a friction surface the frictional film is formed, as a result of
formation of the third body which in turn influences tribological properties of pair of a friction. Depending
on the structure of the composite and the maximum temperature reached on its surface, the friction film can
predominantly consist of both a matrix and carbon fiber.

Keywords: carbon composites, aircraft brakes, friction film.
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