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[IpuBenens! pe3ynsTaTsl UCCASIOBAHNS TPHOOTEXHUIECKUX CBOMCTB MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTe-
pHaJIOB Ha OCHOBE CBEPXBBICOKOMOJIEKYIISIpHOTO TTonuaTEiieHa (CBMIID), MopudummpoBanHOTO GOpIionnMepom
(BIT). YcranosneHo, uTo BBe/IcHHE OOPIIONMMEpPa B IOIMMEPHYIO MaTPHILy OKa3bIBACT BIMSAHUE HA TPUOOTEXHU-
yeckue cBoiicTBa. Tak, ”3HOCOCTOMKOCTH KOMITO3UTOB NpH conepsxkanuu 3—35 % BI1 yenmunnace B 2,4—6,0 pa3
1o cpaBHeHuUIo ¢ ucxonHsiM CBMIID. Koadduiment TpeHns komno3utos mipu conepskannu 0,2—3,0 mac. % BII
coxpansiercs Ha ypoBHe ucxoauoro CBMIID. Ipu coneprxannu 5 mac. % GoprioirMepa B KOMIIO3UTE MPUBOIUT
K CHIDKEHUIO KO3 uImenTa TpeHus Ha 25 % OTHOCHTENBHO UCXOMHOTO nonuMepa. [lokazaHo, 4to ¢ yBeinye-
HHEM coziepkaHusi Oopronumepa B IOJIMMEPHON MaTpule NPH TPUOOKOHTAKTE IPOUCXOIUT CTPYKTYpHas Iepe-
CTpO¥iKa MOBEPXHOCTHBIX CIIOEB ¢ 00pa3oBaHKeM OoJiee TNIOTHON BTOPUYHOM CTPYKTYpPhL. YCTaHOBIICHO, YTO MPU
Masiom coziepkannu bI1 npeoOnagaer aare3nOHHBINH XapakTep TPEHUs, YTO MOATBEPKIAETCs HATMYUEM HA TIO-
BEPXHOCTH TPEHHS HAIUIBIBOB M BBICTYTIOB. MccnenoBanne Mopgonoruy moBepXHOCTH TPEHHS OKA3aJ10, 4TO IPH
00pa30BaHNH BTOPUYHBIX CTPYKTYP MPOUCXOAUT CIIIAKMBaHKE OOPO3I0K. DTO CBUIAETENHCTBYET 00 YMEHBILICHUH
a0pa3MBHOTO JICHCTBUS CTAJIBHOTO KOHTPTENA Ha MOJIMMED, YTO MPUBOHT K CHIKEHUIO KO QUIMEHTA TPEHUSL.
[Hony4eHHbIe pe3yasTaThl HCCIAEAOBAaHUN MOTYT OBITh MCIIOIb30BaHbI MPU Pa3pabOTKe KOMIIO3UIMOHHBIX MaTe-
puano Ha ocHoBe CBMIID TprboTexHuueckoro Ha3HaueHus, MPUMEHSIEMBIX IS y3JI0B TPEHUs TEXHUKU U TeX-
HOJOTINMYCCKOI'O O60py1IOBaHI/IH B Ka4C€CTBC IMOJUIMITHUKOB CKOJILKCHHA U YIUIOTHHUTCIIbHBIX 11aio0 3a C4éT HU3KOTrO
KO3 PUITHEHTA TPSHHUS U OTCYTCTBUS a0Pa3MBHOIO BO3ICHCTBUS.

KuaroueBble cjioBa: MONMMMEPHBIE KOMIIO3UIIMOHHBIE MaTEpHalbl, CBEPXBBICOKOMOJIEKYJISIPHBINA MOIUITU-
JieH, OOpIoIUMeEp, H3HOCOCTOMKOCTb.
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Abstract

This paper presents the results of study of polymer composite materials based on ultra-high molecular
weight polyethylene modified with borpolymer. It has been established that the introducing of a borpolymer
into a polymer matrix affects the tribological properties. Thus, the wear resistance of composites with a con-
tent of 3—5 wt.% BP increased by 2.4—6.0 times compared with the original UHMWPE. The coefficient of
friction of composites at a content of 0.2—3.0 wt. % BP remains at the level of the initial UHMWPE. When
the content is 5 wt. % borpolymer in the composite leads to a decrease in the coefficient of friction by 25 %
relative to the neat polymer. It was found that the introduction of borpolymer into the polymer matrix in-
creases the wear resistance by a factor of 6 and reduces the friction coefficient by 25 % relative to the initial
UHMWPE. It is shown that with an increase in the borpolymer content in the polymer matrix during tri-
bocontact, a structural rearrangement of the surface layers occurs with the formation of a secondary structure.
It has been established that at a low content of BP, the adhesive friction prevails, which is confirmed by the
presence of sagging and protrusions on the friction surface. A study of the morphology of the friction surface
showed that the formation of secondary structures results in smoothing the grooves. This indicates a decrease
in the abrasive action of the steel counterbody on the polymer, which leads to a decrease in the friction coef-
ficient. The obtained research results can be used in the development of composite materials based on
UHMWPE for tribological purposes, used for friction units of machinery and process equipment as plain
bearings and sealing washers due to the low friction coefficient and the absence of abrasive action.

Keywords: polymer composite materials, ultra-high molecular weight polyethylene, borpolymer, wear re-
sistance.
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