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CBOIHCTBA KOMITIO3UTOB HA OCHOBE TEPMOILJIACTUYHBIX
IHOJUMEPHBIX MATPHUIL, HAITIOJTHEHHbBIX KBA3ZUKPUCTAJIJIAMUA
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Lenv pabompl — anamu3 HAYUHO-MEXHUYECKOU UHPOPMAYUU O COCMOSHUU PA3PAOOMOK U UCCAEO08AHULL
NONUMEPHBIX KOMRO3UYUOHHBIX Mamepuanos (IIKM), nanonHenHbix K6a3uKpUCMALIAMU HA OCHOBE ATIIOMUHUSL.

Pacemompenvt  puzuko-mexanuueckue, mpubomexnHuyeckue u HeKomopvie Opyaue CEOUCmEd MAaKux
KOMNO3UMO8 HA OCHO8E NOIUMEPHBIX MAMPUY — CEEPXBLLCOKOMONEKYsAPHO20 noausmuiena (CBMIID), no-
aumempagmopsmunena (LITDP3), cononumepa smunena u mempagpmopsmuiena (ITDP3I), nonucyrvgona
(IICY), noaugpenunencyrogpuoa (IIPC), nuneiinoeo noausmuiena Huskou naomuocmu (JIIOHII). Cywe-
cmeennoe enuanue Ha pasiuyue xapakmepucmux IIKM oxasviearom pasmep u cooepaicanue K8a3uKpUcmai-
auveckux nopowkos. OmmeueHo nogviuleHue npoYHocmublx xapaxmepucmux na 10-50% no cpasnenuto c¢
HeHanoHeHHviM noaumepom. Cnocob nepepabomu oKazvleaem 3HAYUMENbHOE GIUSHUE HA MEXAHUYECKuUe
ceoticmea komnozumos. Tax, npeden npounocmu npu pacmswicenuu IHHKM, noryuennozo memooom nonume-
PUBAYUOHHO20 HANOAHEeHUs, 6 1,5 pasa eviuie NO CPABHEHUIO ¢ KOMNOZUMOM, HOJYYEHHBIM MEMOOOM MEXAHU-
Yecko20 cmeuleHus. YCmanosieno, 4mo npu HanoaHenuy keasukpucmannamu menee 10 06.% nabdnooaemca
yayuwenue anmuppukyuonnvix xapakmepucmux ITKM — xosgduyuenm mpenus cuudicaemcs 6 2 pasa.
Oxapaxmepu308anvl OCHOBHbIE ACNEKMbl, HA KOMOopble Cledyem 06pamums HUMAHUE NPu CO30AHUU MAKUX
KOMNO3UMOG: VIYYUEeHUe A02e3Ul MedlcOy HANOIHUMENeM U HOIUMEPOM, PABHOMEPHOE OUCIEP2UPOBAHUEe
K6A3UKPUCMAILI08 GHYMPU NOIUMePHOU Mampuybl. [Ipusedensvt chepwvr npumenenuss maxux I[IKM u nameue-
Hbl nepcnekmugsl ux paseumusi. IlloouepkHymo, umo yenecooOpasHo pacuupsims AcCOPMUMEHM KOMNO3U-
MO8, HANOIHEHHbIX KEA3UKPUCMATIAMU, 34 cHem 6ojee Oeulesblx KPYNHOMOHHAICHBIX NOIUMEPO8, MAKUX
KaK nOAUMepbl NOAUONEPUHOB020 PsOA, U 6MOPUYHO NEPEPAOOMAHHBIX NOIUMEPHBIX MAMEPUALO8.

KaioueBble ci10Ba: kBasuKprcTaumueckue kKomiuiekcsl, Al-Cu—Fe, Al-Cu-Fe—Cr, MeTaniononumepsl, aare3us,
MEXaHUYECKUE CBOIMCTBA, TPHOOTEXHUICCKHIE XapaKTEPUCTHUKH.

PROPERTIES OF COMPOSITES BASED ON THERMOPLASTIC
POLYMER MATRIXES FILLED WITH QUASICRYSTALS

T.V. MIROLYUBOVA®, L. V. REDINA
A. N. Kosygin Russian State University (Technology. Design. Art), Malaya Kaluzhskaya St., 1, 119071, Moscow, Russia

The purpose of the work is to analyze scientific and technical information on the state of development
and research of polymer composite materials (PCM) filled with aluminum-based quasicrystals.

The physicomechanical, tribological and some other properties of such composites based on polymer
matrices — ultra high molecular weight polyethylene (UHMWPE), polytetrafluoroethylene (PTFE), ethylene-
tetrafluoroethylene copolymer (ETFE), polysulfone (PSU), polyphenylene sulfide (PPS), linear low density
polyethylene (LLDPE) are considered. The size and content of quasicrystalline powders have a significant
influence on the difference in the characteristics of PCM. An increase in strength characteristics by 10-50%
compared to the unfilled polymer was noted. The processing method has a significant impact on the mechan-
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ical properties of composites. Thus, the ultimate tensile strength of the PCM obtained by the method of
polymerization filling is 1.5 times higher compared to the composite obtained by mechanical mixing. It was
found that when filled with quasicrystals less than 10 vol.% there is an improvement in the antifriction char-
acteristics of the PCM — the friction coefficient decreases by 2 times. The main aspects that should be paid
attention to when creating such composites are characterized: improved adhesion between filler and poly-
mer, uniform dispersion of quasicrystals inside the polymer matrix. The areas of application of such PCMs
are given and the prospects for their development are outlined. It is emphasized that it is expedient to expand
the range of composites filled with quasicrystals at the expense of cheaper large-tonnage polymers, such as
polyolefin polymers, and recycled polymer materials.

Keywords: quasicrystalline complexes, Al-Cu-Fe, Al-Cu—Fe—Cr, metal-polymers, adhesion, mechanical proper-

ties, tribological characteristics.
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