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BJIUSAHUE KOMBUHUPOBAHHBIX HAITOJTHUTEJIENA
HA CBOHCTBA ®TOPOILIACTOBBIX KOMIIO3UTOB

A. TI. BACWIBEB!*, T. C. CTPYUKOBAL, A. A. OXJIOIIKOBA!, C. P. CABBUHOBA!, A. I'. AJIEKCEEB!,
I1. H. TPAKOBUYZ, C. A. CJIENIOBA!

!Cemepo-Bocrounbiii henepanbublii yuusepcuter umenn M. K. AMmocoBa, yn. Benunckoro, 58, 677000, r. Slkytck, Poccust
2MHCTUTYT MEXaHMKH METAIUIONONIMMEpPHBIX ciucTeM uMenu B. A. Benoro HAH Benapycu, yi1. Kuposa, 32a, 246050, I'omens, benapych

B oaunoti pabome npusedenuvl pe3yibmamul UCCIC008AHUA BAUAHUA KOMOUHUPOBAHHBIX HANOIHUMENE,
cooepaicawux yenepoonsle 80J10KHA, MEXAHOAKMUSUPOBAHHBII GEPMUKYIUM U YIbIMPAOUCNEPCHYIT NOAUMENn-
papmopsmunen (YIITDD) na npounocmuvie ceolicmea, mpubomexnuiecKue XapaKmepucmuxuy, cmpyKkmyp-
Hble 0COOEHHOCIU KOMNOSUYUOHHBIX MAmMepuanos na ocrhoge nonumempagmopsmunena (LHITDO).

Iloxazano, umo 68edenue KOMOUHUPOBAHHBIX HANOIHUMENEU YeNepOOHOe 80NOKHO + ePMUKYIUM NPU-
800U K YBEAUYEHUIO MEEPOOCHIU U CHUICEHUIO UHINEHCUBHOCTNU USHAUUSAHUS NOTUMEPHBIX KOMHO3UNOE 00
730-970 paz no cpasnenuro ¢ ucxooHou noaumepuon mampuyeni u3 [TDD. [Jonornumenvroe 6sedeHue
VIT®D nossonsem chuzumsv Kodp@duyuenm mpeHus KOMROZUMO8 NO CPABHEHUIO C MAMEPUATAMU, cO0ep-
oHrcauguMu OUHAPHBILL HANOTHUMEND.

Memoodamu snexmponnoil mukpockonuu u UK cnekmpockonuu uccie008anbl ROGEPXHOCIU MPeHUs No-
JIUMEPHBIX KOMNO3Umos. Buvlseneno, umo 6 pe3ynomame GpuKyuoHHO20 KOHMAKMA HA NOBEPXHOCIU MPeHUs.
NONUMEPHBIX KOMIO3UMOS, COOEPHCAUUX KOMOUHUPOSAHHYIT HANOTHUMEND, MEXHCOY OMOETbHLIMU 80I0KHA-
MU opmupylomes gmopuunvle CMpYKmypbvl, KOmopuvle He XapakmepHvl 0151 KOMHO3UMO8, COOePHCAUUX
MONLKO yenepoonvle 80N0KHA. Beposamno, obpaszosanie usHococmouxkux amoputtbix Cmpykmyp  npoyecce
mpenus u 00yC1081UsaeMm yseaudenue u3HoCoOCmMoUKoCmy KOMRO3UMOS.

KaioueBble ci1oBa: nonureTpadTOPITUICH, YIIIEPOJHOE BOJIOKHO, BEPMHUKYIIHUT, NMOJMMEPHBIH KOMIO3UIIMOHHBINA
Marepua, H3HOCOCTOMKOCTb, KOO (UIIMEHT TPEHHs, BTOPHYHBIC CTPYKTYPBI.

STUDY OF TRIBOLOGICAL PROPERTIES OF PTFE FILLED WITH
COMBINED FILLERS

A. P. VASILEV?Y, T. S. STRUCHKOVA?, A. A. OKHLOPKOVA?, S. R. SAVVINOVA?, A. G. ALEKSEEV?,
P.N. GRAKOVICH?, S. A. SLEPTSOVA!

INorth-Eastern Federal University, Belinsky St., 58, 677000, Yakutsk, Russia
2V, A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, 32a, Kirov St., 246050, Gomel, Belarus

The tribological properties of polytetrafluoroethylene (PTFE) and PTFE composites with com-
bined fillers containing carbon fibers, mechanically activated vermiculite, and ultrafine polytetrafluo-
roethylene (UPTFE), was studied.

The combined fillers additions found to increase hardness and wear resistance in all composites studied. The
introduction of combined fillers carbon fiber + vermiculite leads to a decrease in the wear rate of PTFE compo-
sites up to 730-970 times in comparison with the initial polymer matrix. The UPTFE addition in composites allows
one to reduce the coefficient of friction of composites in comparison with materials containing the binary filler.

Scanning electron microscopy (SEM) and IR spectroscopy was utilized to examine the worn surfaces of
polymer composites. Wear testing and SEM analysis showed that on the worn surface of PTFE composites
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with combined fillers, secondary structures are formed between the individual fibers, which are not typical
for composites containing only carbon fibers. The results indicated that formation of wear-resistant
secondary structures during wear testing causes an increase in the wear resistance of composites.

Keywords: polytetrafluoroethylene, carbon fiber, vermiculite, polymer composite material, wear resistance, coeffi-

cient of friction, secondary structures.
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