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PaccmoTtpena nonumep-noauMepHas mapa TPeHHs U3 KOMIIO3UTOB Ha OCHOBE aHTU(QPUKIIMOHHOTO CBEPX-
BBICOKOMOIIEeKy sipHOTO TonmaTmiieHa (CBMIID) u Beicokompouroro monuddupadupkerona (II99K) mus
Pa3NUYHBIX YCIOBHHA (HYHKIIMOHHUPOBaHU (CMa30uHasl cpefia U CyXoe TpeHHe NpH IeUINTE CHHOBHAIBHOM
XKHUIKOCTH B cycTase). [1o JaHHBIM cHCTeMaTHYeCKUX MEXaHUUECKUX U TPUOOHUCIIBITAHUN TO3TaITHO 000CHO-
BaH BbI0OOD HaronHuTenel At CBMIID n [199K. Penrena 3amaua onpeeneHus ONTHMAIBFHOTO COCTaBa KOM-
MTO3UTOB, IMPEINOIAralouNX BO3MOKHOCTb M3TOTOBIIEHUS! KACTOMU3UPOBAHHBIX HHIOMPOTE30B CYCTaBOB C
MIPUMEHEHUEM aJIMTUBHBIX IPOU3BOJICTBEHHBIX TexHOOrni. [Tokazano, uto Tpudonapa «[193K (maner) —
CBMIID (auck)» sBAsSETCA XOPOIIO COBMECTHMOM, XapaKTepH3yeTcs HHM3KMM Ko3(pQUIHEeHTOM TpeHus
(f=0,02) 1 oTCyTCTBHEM PETUCTPUPYEMOTO ONTUIECKUM METOIOM M3HOCA KOHTAaKTHpYIomuX Ten. Mccneno-
BaHO TpeHHe HeHanonHeHHoro CBMIID mo 193K, apmMupoBaHHOTO IByMS TUIIAMH YIJIEPOAHBIX BOJOKOH
(monoteie yrnepoanbie BookHa — 30 Bec. % u YHT — 2,5 Bec. %). IlokazaHo, 4To ymiepoaHble HaHO-
TpyOKu siBIsitoTCs 3 hextrBHbIM HanomHuTeseM 1t [I99K B mape « CBMITO—II23K» npu cyxom TpeHnn
CKOJIBKEHUS B YCIIOBUSX HEIOCTAaTKa CHHOBHAIIbHON KUIKOCTH.

KuiaroueBble ciioBa: 3HIOMPOTE3, CBEPXBBICOKOMOJICKYIISIPHBIN MOIMATHIICH, MOIMIPUPIPUPKETOH, H3HOCOCTOMH-
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Abstract

In order to develop a bionically adequate endoprosthesis (implant), a polymer-polymer tribological pair
made of composites based on antifriction ultra-high molecular weight polyethylene (UHMWPE) and high-
strength polyetheretherketone (PEEK) was proposed and tested at various operating conditions (water lubri-
cation and dry sliding friction simulating a deficit of synovial fluid in the joint). Based on the data of system-
atic mechanical and tribological tests, the selection of fillers for UHMWPE and PEEK was substantiated step
by step. The problem of finding out the optimal content of the composites, suggesting the possibility of man-
ufacturing customized joint endoprostheses using additive manufacturing technologies, has been solved. It
was shown that the tribological mating “PEEK (pin) — UHMWRPE (disk)” was well compatible, character-
ized by a low coefficient of friction (f = 0.02), while no wear was found by means of optical microscopy
observations. The friction of neat UHMWPE on PEEK reinforced with two types of carbon fibers (milled
carbon fibers — 30 wt.% and CNT — 2.5 wt.%) was studied. It has been shown that carbon nanotubes are
efficient filler for PEEK in the UHMWPE-PEEK tribological mating at dry sliding friction under conditions
of synovial fluid deficiency.

Keywords: endoprosthesis, ultra-high molecular weight polyethylene, polyetheretherketone, wear factor, co-
efficient of friction, elastic modulus, boundary lubrication, thermal conductivity, tribological
testing.
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