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HccnenoBano BIusHUE AUCIEPCHOIO HAMIOJHUTEINS B BUAE JUTEHHOTO KOKCA HA H3HOCOCTOMKOCTH KOM-
MO3MUTa HA OCHOBE NMOJAUTETPadTOPITHICHA METOJOM MOJIEKYJIsIpHON nuHaMuKu. [Ipumenenue storo merona
MTO3BOJIMJIO HCCIIEIOBATh MPUYMHBI MTOBBIIIEHUS H3HOCOCTOMKOCTH MOJIMMEPHOTO KOMITO3UTa Ha MOJIEKYJISIp-
HOM ypoBHe. [locTpoens! AByxcioiiHble MoseKynsipHble Mojenu 11T u ero komnoszura ®4K20, cocros-
miero u3 80 06. % IITDD + 20 06. % aureitnoro kokca. IIpoBeieHO KOMITBIOTEpPHOE MOAEIUPOBAHUE OTIIE-
JICHHSI POIyKTOB M3HOCA U3 ABYX 30H, PACIOJIATAOIIUXCS B 001acTH TpUOOKOHTaKTa. [lokazaHbl pazanyus
B 3HAUYEHUAX BEJIMYMH 3HEPTUNl MEXKMOJIEKYIISIPHOTO B3aMOIEHCTBUS B 3aBUCUMOCTH OT UCXOIHOTO IOJIO-
XKEHUU OTHEISIeMbIX MOJieKyl. [lomydeHo, 4TO BEIMYMHA SHEPTUU MEKXMOJIEKYISIPHOIO B3aUMOACHUCTBHS,
orpeeNnEHHas IPH MOJISITMPOBAHNH TIOBEPXHOCTHOTO pa3pyiueHus ®4K20, 6onee uem va 30 % mpeBbimaet
3TOT TOKa3arenb, onpenenéHusii ans [ITOD. Ilpoenén pacdér cuiibl BHYTPEHHETO TPEHHUS B MOJEINAX
[IT®D u ®4K20. [Tomy4eno, 4To cua BHYTPEHHETO TPEHUS, OIpeeisieMas Ha MOJIEKYISIPHOM YPOBHE, B
®4K20 cymecTBeHHO MPEBOCXOAUT 3TOT K€ MOKa3aTelb, onpenenéHusid s [ITDI. [Ipoenena Busyanu-
3a1ys Mpoliecca pa3pylieHrs MOCTPOeHHbBIX Mozenel. OTMeUeHo, YTO MPH OTAEICHUN MOJIEKYJ C IMOBEpPX-
HOCTH 000MX MOJIeNIeH HAOF0Ial0TCs TOIbKO Moiekybl [ITDD. Ecnu e nporecc paspymenus ©4K20 3a-
XBaThIBAET U NPUIIOBEPXHOCTHYIO 00JIACTb, TOTIOJIHUTEIHHO HHULUUPYETCS OTIENICHHE MOJIEKYJI JINTEHHOTO
KOoKca. B pesynbprare NpOBENEHHBIX HMCCIICAOBAaHMN JaHa YHMCICHHAS OLCHKAa M3MEHEHUs XapaKTePHCTHK
MEXMOJIEKYJIIPHOTO B3aMMOAEMCTBYSA IPU BBEIEHUH B ITOJIMMEP HATIOTHUTENS, IPUBOAAIINX K TOBBIIICHHUIO
HN3HOCOCTOMKOCTH KOMITO3UTOB Ha ocHOBe [IT®DD Gosnee, yeM Ha 1Ba MOPsIIKA, YTO XU OTMEYAETCS MHOTUMU
uccien0BaTesIMU. Pe3ybpTaTsl nccue10BaHui MOTYT OBITh MCTIONB30BaHbl IPH pa3pabOTKe HOBBIX KOMIIO-
3ULIMOHHBIX MaTEPUAIOB, BKIIOYast HAHOKOMITO3UTHI.
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Abstract

The influence of dispersed filler in the form of foundry coke on the wear resistance of polytetrafluoroeth-
ylene-based composite has been studied by the method of molecular dynamics. The application of this method
made it possible to investigate the causes of increasing the wear resistance of the polymer composite at the
molecular level. Two-layer molecular models of PTFE and its composite F4C20, consisting of 80 vol. %
PTFE + 20 vol. % foundry coke were made. Computer simulation of wear products separation from two
zones located in the tribocontact area has been performed. Differences in values of energy values of intermo-
lecular interaction depending on the initial position of the separated molecules are shown. It was found that
the energy value of intermolecular interaction determined by simulating the surface fracture of F4C20 is more
than 30 % higher than that determined for PTFE. The calculation of internal friction force in models of PTFE
and F4C20 has been carried out. It was obtained that the internal friction force calculated at the molecular
level in F4C20 significantly higher than the same parameter calculated for PTFE. Visualization of the fracture
process of the constructed models was carried out. It is noted that only PTFE molecules are observed when
molecules are separated from the surface of both models. If the fracture process of FAC20 includes the near-
surface region, the separation of foundry coke molecules is additionally initiated. As a result of the carried
out investigations a numerical estimation of change of characteristics of intermolecular interaction with the
introduction of a filler into polymer resulting in more than two degrees increased wear resistance of PTFE-
based composites is given, which is noted by many researchers. The research results can be used for the
development of new composite materials including nanocomposites.

Keywords: polymer, polytetrafluoroethylene, composite, wear resistance, wear, energy of intermolecular in-
teraction, kinetic energy, potential energy.
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