Friction and Wear
2023, vol. 44, no. 6, pp. 493—503
I.G. Goryacheva et al.

Tpenue u usHoc
2023. —T. 44, Ne 6. — C. 493—503
HU.I". I'opsiuesa u Op.

YK 621.893:620.178.162.42

Tpubosiornueckne CBOMCTBA YIJIEPOJHOI0 TKAHEBOI'0 KOMIIO3UTA
IPH Pa3HOM OPUEHTALUM CJI0€B TKAHM K HANIPABJICHUIO
JIBHZKEHHUS IPU TPEHUH

.. TopsiueBa!, A.T". IlInenes!, I1.0. Bykoscknii!, 0.0. llep6axosa', T.A. Mypasbena',
A.IO. Kpusomeen?, A.B. Kanenun?, C.JI. Illukynos’, B.H. Kypaos?

YUnemumym npoénem mexanuxu um. A. FO. Hununcrozo PAH,
np. Bepnaockoeo, 0. 101, k. 1., 2. Mockea 119526, Poccus

2000 «I'MK»,
yi. Menoeneesa, 0. 117, Pocmoeéckas o61., 2. Taeanpoe 347913, Poccus

SUDTT PAH um. FO.A. Ocunvsna,
yi. Axkademuka Ocunvaua, 2, 2. Yeproeonoexa 142432, Poccus

Hocmynuna 6 peoaxyuro 30.06.2023.
Tocne oopabomxu 11.12.2023.
IHpunama x nyoruxayuu 12.12.2023.

HUccnenoBanbl TpOOIOTHYECKHE CBOWCTB YIIIEPOI-YIICPOIHBIX aHTH(OPUKIIMOHHBIX KOMITO3UTHBIX Ma-
TEpPHAIIOB, ApMUPOBAHHBIX YTIEPOJHOM TKaHbIO HA OCHOBE MOJIMAKPMIIOHUTPHIIBHOTO M BUCKO3HOTO CBIPBSI.
TpuboucnbITaHUs] TPOBOAMIM IO CXEMe KOJNBLO—IHNCK B Mape ¢ KapOUI-KPEMHHEBOH KEPAMHUKOH B YCIIO-
BHAX CyXOT'0 TPEHUS MPH PA3TUYHON OpUEHTAUU CJI0E€B TKAHU KOMIIO3UTa OTHOCUTEIFHO TTOBEPXHOCTHU Tpe-
Hus B auanazone temneparyp 80—100 °C. IMomydensl 3aBucUMOCTH KO3(pHUIIMEHTa TPEHHS U CKOPOCTH
V3HAIINBAHMS OT PAaCIONOKEHHS TKaHW OTHOCHUTENBbHO MOBEPXHOCTH TPEHUS, CTPYKTYpHI KOMIIO3HTA H
CBOHCTB €r0 CTPYKTYPHBIX COCTaBJISIOIIUX MPH (PUKCUPOBAHHBIX HATPY3KE M CKOPOCTH CKobxkeHus. C mo-
MOII[BIO METOJIOB CKAHUPYIOIIEH 3JIEKTPOHHONW MUKPOCKOIIMH 1 ONITUYECKOH PO IITIOMETPUH TPOBEAEH aHa-
T3 TIOBEPXHOCTH KOMIIO3UTOB TMOCJIE€ TPHOOJIOTMYECKAX HCIIBITAHUN. BBISIBICHBI MEXaHU3MbI TPEHUS U U3-
HAIIMBaHUA KOMIIO3UTOB NPH Pa3HbIX KOHPUIypaLusX KOHTAKTa M PAa3IUYHBIX CBOMCTBaX MaTepHajoB;
OIIpeIeNICHbI XapaKTepHble 0COOEHHOCTH (PPUKLMOHHOIO pa3pyIeHHUs OTACIbHBIX CTPYKTYPHBIX 3JIEMEHTOB
KOMITO3UTa (BOJIOKOH, ITyYKOB BOJIOKOH, CIIOEB apMUPYIOIICH TKaHH). Y CTAHOBJICHO, YTO 00pa3yoInascs Ha
MOBEPXHOCTH TPEHUS IJIEHKA IPOAYKTOB H3HOCA OKA3bIBAET ONPEENSIONIee BIUSHUE Ha TPHOOJIOTHUECKHEe
XapaKTEpUCTUKH UCCIIEAOBAHHBIX MaTepHanoB. OnpeneseHsl COYETaHN TKAHEBOW OCHOBBI KOMITO3HTA, €€
OpPHEHTAIIMH OTHOCUTEIBHO MOBEPXHOCTH TPEHHS W PEXHMMa TepMOOOpabOTKH MaTepuaia, oOecreynBaro-
IIMe OJTHOBPEMEHHO IMOBHIICHHE N3HOCOCTOMKOCTH U CHIDKEHHE TPEHUS B YCIOBUAX (DPUKIIMOHHOTO B3aH-
MOJIEHICTBUS B ITape C KEPAMUUYECKUM KOHTPTEIIOM.
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Abstract

The tribological properties of carbon-carbon antifriction composite materials reinforced with carbon fab-
ric based on polyacrylonitrile and viscose raw materials have been studied. Tribological tests were carried
out according to the ring-disc scheme paired with silicon carbide ceramics under dry friction conditions with
different orientations of the composite fabric layers relative to the friction surface in the temperature range
of 80-100 °C. Dependences of the friction coefficient and wear rate on the fabric orientation relative to fric-
tion surface, structure of composite and properties of its structural components were obtained at a fixed load
and sliding speed. The surface of composites was analyzed after tribological tests using scanning electron
microscopy and optical profilometry. The composites friction and wear mechanisms for different contact
configurations and different material properties have been revealed. The characteristic features of composite
individual structural (fibers, fiber bundles, layers of reinforcing fabric) frictional destruction have been de-
termined. It has been established that wear products film formed on the friction surface has a decisive influ-
ence on the tribological characteristics of the studied materials. Combinations of the fabric base of the com-
posite, its orientation relative to the friction surface and the heat treatment mode of the material were deter-
mined, which simultaneously provide increased wear resistance and reduced friction in tandem with a ceramic
counterbody.

Keywords: C/C fabric composite, polyacrylonitrile fiber, viscose fiber, carbonized fiber, graphite fiber, sili-
con carbide ceramic, friction coefficient, wear resistance, friction surface structure, third body.
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