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[IpoBeneHb! TPUOOIOTUUECKUE UCTIBITAHUS YTIIEPO-YTIISPOAHBIX KOMIO3UTHEIX MaTepuaiioB (Y YKM)
Ha [IUKJIMYECKOE HATPY>KEHHE IO CXEME KOHTAKTA «CTaJbHOM MapuK — AUCK KOMIIO3UTA) C Bapualueil KOH-
TaKTHBIX Harpy3ok P B uatepBaie 50—100 H npu nocTossHHON CKOPOCTH CKOJIBXKEHUs V' = 1 M/c U Temre-
patype okpyxaromeit cpenbl 7' = 23°C. PaccMOoTpeHBI TpH BHa YIIEPOAHBIX KOMIIO3UTOB (/IBa HA OCHOBE
rpadUTHPOBAHHBIX YIIEPOIHBIX BOJOKOH OTINYAIOIINECS MeX Ty co00# uymHoi 40 1 5 MM COOTBETCTBEHHO
Y OJIMH Ha OCHOBE KapOOHM30BAaHHBIX YIJIEPOIHBIX BOJOKOH JyinHOM 40 MM). M3ydeHue riryOUHbI yCTaIOCT-
HOTO pa3pyIICHUs MMOBEPXHOCTHBIX CIIOEB KOMIIO3UTOB MPOBOIUIOCH OECKOHTAKTHBIM CIIOCOOOM IIpH TI0-
MoIu ontudeckoro npodunomerpa SensoFar S Neox ¢ ucnonp3zoBanreM 20-TH KpaTHOTO 0OBEKTHUBA B KOH-
(hoxanpHOM pexuMe cOopa u3MepeHnid. BeIoTHeHO MoienMpoBaHre Ha MaKpOYPOBHE IpoIiecca IUKIHYe-
CKOT'0 HAarpy>KeHHUs KOMIIO3UTA M HAKOIUICHHUS B HEM yCTAJIOCTHBIX MOBPEKICHUH, HA OCHOBAHHH KOTOPOTO
paccuuTaHbl KOJMYECTBO IMKIOB JI0 pa3pylIeHUs U TIyOWHA 3apOKIeHUs YCTATOCTHON TpeuuHbl. [IpoBe-
JICHHBIE CPABHEHUS TEOPETUYCCKHUX U SKCIIEPUMEHTAIBHBIX PE3yIIbTATOB IS BCEX UCCIEAYEMbIX MaTepHa-
JIOB TIO3BOJIMJIM CENIaTh BBIBOJIBI O BIUSHUN XapaKTepa HarpyKeHUS U BHYTPEHHEH CTPYKTYPHI PaCCMOTPEH-
HBIX MATEPUAJIOB HA Pa3pPyIICHUE UX IOBEPXHOCTHBIX CJIOEB 110 YCTAJIOCTHOMY MEXaHU3MY B YCIIOBUAX (hYPHK-
IIMOHHOTO B3aMMOJIEHCTBHSA, a TAKXKE ONPEENUTh MapaMeTpbl GYHKIIMA HAKOTUICHHSI MOBPEXKJICHHOCTH Ha
MakpoypoBHe. OnpeieseHne mokas3aTelis CTENCHH B KPUTEPUU HAKOTUICHUS YCTAIOCTHBIX MOBPEXKICHHUMA OT-
KpOET BO3MOKHOCTH IMMPOTHO3UPOBAHMS Havalla pa3pylIeHUsT pacCMaTPUBAEMBIX KOMITO3UTHBIX MaTEPHAIIOB
B YCJIOBUSX (PPUKIIMOHHBIX HCIIBITAHUN TIPH NUKIUIECKOM XapaKTepe B3aNMOICHCTBUS ISl IPOM3BOIBHBIX
Harpy30K, MPII0KEHHBIX K HHICHTOPY.

KiroueBble ci1oBa: yriepogHblii KOMIIO3UT, YIIIEPOAHBIE BOJIOKHA, YCTAIOCTHOE pa3pylicHue, (QyHKIus
MOBPEKICHHOCTH.
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Abstract

Tribological tests of carbon-carbon composites (C/C composites) were carried out for cyclic loading us-
ing the “steel ball — carbon disc” contact scheme with variation of contact loads P in the range 50—100 N
at a constant sliding velocity /=1 m/s and ambient temperature 7= 23°C. Three types of carbon composites
(two are reinforced by graphitized carbon fibers of different lengths 40 mm and 5 mm, respectively and one
is reinforced by carbonized carbon fibers with lengths of 40 mm) were considered. The depth of fatigue
fracture of the surface layers of composites was studied by a non-contact method using an optical profilometer
SensoFar S Neox with a 20x objective in the confocal mode of measurement collection. Modeling of cyclic
loading and the fatigue damage accumulation process within the composites under considerations at mac-
rolevel was carried out, and the depths of fatigue crack initiation were calculated under loading/velocity con-
ditions using in the test. Comparison of the theoretical and experimental results made it possible to analyze
the influence of the loading conditions and the composite structure on the destruction of the composite sub-
surface layer by fatigue mechanism in friction interaction, and also to determine the parameters of the damage
accumulation function at macrolevel. Determination of the degree index in the fatigue damage accumulation
criterion opens the possibility to predict the beginning of failure of the considered composite material under
friction tests with cyclic character of interaction for production loads applied to the indentor.

Keywords: carbon composite, carbon fiber, fatigue damage, damage function.
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