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BJIUAHUE YJIBTPAIUCIHEPCHOI'O KAPBUJIA KPEMHUSA HA
CTPYKTYPY U CBOUCTBA ®TOPOILJIACTOBBIX KOMIIO3UTOB
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Haubonee wiupoko ucnonvsyemvie UsHOCOCMOUKUE, 8bI0EPAHCUBAIOUUE 8bICOKUE HASPY3KU AHMUPPUK-
Yuonuvie GMoponIACmossie KOMNO3UMbL COOEPAUCAM 6 Kauecmee Hanoanumenell yeiepoouvie 60a0kHa (YB)
6 xonuuecmeae He menee 10 mac.%, a onmumanvro — 17-20 mac.%. Kapbuo kpemnus (SiC) sensemces yHu-
KAbHBIM MAMepuanom 61a2o0aps co4emanuio e2o menioQuuieckux, MexaHuieckux u Qu3UKO-XuMudeckux
ceolicme, Komopble 00CMULAIOM UCKTIOYUMENbHbIX 3HAYEHU NPU YMEHbULEHUU PA3MEPO8 YaACmuy 00 HAHO-
macwmabos. Llenv pabomvl — ucciedosanue 61UAHUA MATbIX 000AB0K KApOUOAa KpemHus Ha CIMPYKmypy u
cgolicmea (hmoponiacmossix KOMnO3umos, cooepicauux VB.

Iposedennvie cpagnumenvHbie UCCIEO08ANUS KOMIIEKCA MENI0QUIUIEeCKUX, mpubomexHu4eckux, me-
XAHUYECKUX CE0UCME (YMOPONIACmOBblX KOMNO3UMOE, COOEPICAUUX YeNePOOHble 0I0KHA, NOKA3ALU, YMO
GIUsIHUE YIbMPAOUCNEPCHOU 000asKu Kapouda Kpemuus HeoOHosHayHo. [Jobaska SiC crudicaem kodppuyu-
eHm mpenusi U memnepamypy 8 30He mperus 0 YMoponIacmossblx KOMRO3UmMos, cooepxcawmux YB, umo
Moodicem 6vbimb 00YCIOBIEHO NOBbIUEHUEM MENIOYUUYECKUX XAPAKMEPUCMUK (MeNnIonpO8OOHOCMU, MeM-
nepamyponposoonocmu). MemoOoom 21eKmpoHHOU MUKPOCKORUU YCIMAHOBIEHO, YMO YUACTIKU NOAUMEPHOU
Mampuybl Ha NOBEPXHOCMU MPEHUsT KOMNO3UMA ¢ KapOudom Kpemuusi 6oaee cmpykmypupogantuie. Memo-
odom JICK nokazano, umo uyacmuywt SiC He 0Ka3viarom 60abuo20 GIUAHUS HA pA3MeEPbl U CIMPYKMYpY Kpu-
CManiumos, Ho CnocoOCmMEYIom NOGbIUEHUIO O0AU KPUCMATIUYeCKol gasvl 6 nonumepe. Mexanuueckue
ceoticmea uzmenunucy npu dobasnenuu SiC nesnauumenvro. Hecrkonvko cnusunacos npounocms npu pacmsi-
JHCEHUU, HO MOOYJIb YNPY2OCMU NOBLICUJICS, YMO MOdCem Obimb C8A3aHO ¢ 6KA1a00M meepovlx yacmuy SiC, a
MAKdIce pOCMOM CIENeHU KPUCMALIUYHOCTU.

KoaioueBnie cioBa: nomureTpadTOpITHIICH, YIIEPOAHBIE BOJIOKHA, KapOua KpeMHHs, (TOPOIIIACTOBBI KOMIIO3MT,
TETJIONPOBOIHOCTD, TEINIOEMKOCTh, TEMIIEPATYpa IIaBJIeHNs, KO3 HUIIMEHT TpeHnsI.
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The most widely used wear-resistant, high-load antifriction fluoroplastic composites contain carbon fibers
(CF) as fillers in an amount of at least 10 wt.%, and optimally — 17-20 wt.%. Silicon carbide (SiC) is a unique
material due to the combination of its thermal, mechanical, and physicochemical properties, which reach
exceptional values when the particle size is reduced to nanoscale. The aim of the work was to study the possibility
of improving fluoroplastic composites with carbon fibers by adding small amounts of ultrafine silicon carbide.

* ABTOp, C KOTOPBIM clieayeT BectH nepemnucky. E-mail: sheles_v@mail.ru



Brusanue ynompaoucnepcnoz2o Kapouoa KpemHus Ha CmpyKmypy u c60ticmea (hmoponiacmosbix KOMNO3umos 81

A comparative study of the complex of properties (thermophysical, tribotechnical, mechanical) of
fluoroplastic composites with the main filler - carbon fibers showed that the effect of an ultradispersed
silicon carbide additive is ambiguous. The addition of SiC reduces the friction coefficient and temperature in
the friction zone for fluoroplastic composites with hydrocarbons, which may be due to an increase in
thermophysical characteristics (thermal conductivity, thermal diffusivity). Electron microscopy of the surface
of the composites after friction showed that the regions of the polymer matrix on the friction surface of the
composite with silicon carbide are more structured. It was shown by DSC that SiC particles have a small
effect on the size and structure of crystallites, but contribute to an increase in the fraction of the crystalline
phase in the polymer. The mechanical properties did not change significantly with the addition of SiC. The
tensile strength slightly decreased, but the elastic modulus increased, which may be due to the contribution
of solid SiC particles, as well as an increase in the degree of crystallinity.

Keywords: polytetrafluoroethylene, carbon fibers, silicon carbide, fluoroplastic composite, thermal conductivity,

heat capacity, melting point, coefficient of friction.
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