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[IpoBenen ananmu3 CTPYKTypHOH MOJENN KOMITO3UTOB, pa3pabOTaHHOW IS Cilydas TUCTIEPTHPOBAHUS
HaIoJHUTENeH B paciiaBe noinMepoB. [lokazaHo, 4TO MpUMEHEHHE BBIPAKEHUS I ONPEeIICHUS Harpy-
KEHHOCTH MaTpPHLIbl, XapaKTEPU3YIOLIETO OJI0 BHEIIHEH PUIIOKEHHOM HAarpy3Ku, MIPUXOASIIEIics Ha MaT-
pHLly, HEJOCTATOYHO IJIsi CPAaBHUTEIBHOM OLIEHKM M3HOCOCTOMKOCTH pa3padaThiBaeMbIX KOMIIO3UTOB IIPH
OJIMHAKOBBIX KOHILIEHTPALUAX U CPEHUX pa3Mepax AUCIIEPCHBIX HAIMOJHUTENEH, HO COCTOSIIUX U3 pa3iInd-
HBIX MaTepuanoB. i1 yTOUHEHHON OLIEHKM M3HOCOCTOMKOCTH TaKMX KOMIIO3UTOB NPEATIOKEH AONOIHH-
TENBHBIN KPUTEPHUI, YUUTHIBAIOIUI SHEPrETHYECKYIO XapaKTEPUCTUKY B3aMMOAECHCTBUS MAaTPHULIBI M HAIIOJ-
HUTEIS Ha MOJIEKYJISIPHOM YPOBHE.

[IpoBeneHO KOMIBIOTEPHOE MOJICIIMPOBAHNE MOJIEKYJISPHBIX CTPYKTYp Monu3dup >pupKeToHa U ABYX
€ro HaHOKOMIIO3UTOB, COAEPKAIIUX (PyJIepeH U HAaHOPa3MEPHYIO Me/lb, C ONpeeIeHHEeM MOIYJIel CABHTra
Y SHEPTHH MEKMOJIEKYJIIPHOTO B3aNMOCHCTBHS B 00hEME HCCIIeTyeMbIX MaTEPHAJIOB U Ha TPAHUIIE pa3iena
(a3 marpuna — HamoiHUTEdb. OTMEUEHO, YTO MPH BBEJCHUH HAHOHAIIOJHHUTEIICH TOBBILIAIOTCS 3HAUCHHUS
MOJyJiel cIBUTa U OOBEMHBIX SHEPTHI MEXMOJIEKYJISIpHOTO B3auMoaeicTBus. [Ipu stom Hanbonee cymie-
CTBEHHOE TOBBILIEHHUE, OoJiee yeM B 2,5 pa3a, OTMEUYECHO Y BEITMYMHBI SHEPIUU MEXMOJIEKYJISIPHOTO B3aUMO-
NeHCTBHA Ha TpaHuIle pasaena (a3 MaTpulla—HAIOJIHATETh B KOMIIO3UTE, COAEp KaIeM HaHOMEb, TI0 CPaB-
HEHHIO C KOMIIO3UTOM, COAepKamuM Qymeped. TakuM o0pazom, 3TOT MmapaMeTp MpeUIoKeH B KayecTBE
JOTOJHUTENILHOTO ISl OLIEHKH U3HOCOCTOMKOCTH HAHOKOMITO3UTOB HA CTAANU MX Pa3pabOTKH.
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Abstract

The analysis of the structural model of composites developed for the case of dispersion of fillers in the
polymer melt is carried out, it is shown that the use of the expression for determining the matrix loading
characterizing the share of external applied load falling on the matrix is not effective enough for comparative
assessment of wear resistance of developed composites at the same concentrations and average sizes of dis-
persed fillers, but consisting of different materials. For the possibility of a refined assessment of wear re-
sistance of such composites an additional criterion taking into account the energy characteristic of interaction
between matrix and filler at the molecular level is proposed. Computer modeling of the molecular structures
of polyetheretherketone and its two nanoscale composites containing fullerene and nanoscale copper was
carried out to determine the shear modulus and intermolecular interaction energies in the volume of the ma-
terials under study and at the matrix—filler interface. It is noted that the introduction of nanoscale fillers
increases the values of shear modulus and volumetric energies of intermolecular interaction. At the same
time, the most significant increase, by more than 2.5 times, was noted in the value of the energy of intermo-
lecular interaction at the interface of the matrix—filler phases in a composite containing nanosized copper,
compared with a composite containing fullerene. Thus, this parameter is proposed as an additional parameter
for assessing the wear resistance of nanoscale composites at the stage of their development.

Keywords: wear resistance, polyetheretherketone, nanoscale filler, fullerene, nanoscale copper, molecular
dynamics, intermolecular interaction energy, adhesion strength.
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