Friction and Wear
2024, vol. 45, no. 1, pp. 38—48
A.O. Pozdnyakov, Li Syanshun, and E.B. Sedakova

Tpenue u usnoc
2024. —T. 45, Ne 1. — C. 38—48
A.O. Ilosonskos, Jlu Canvuyns, E.B. Cedakosa

YK 621.892

MOﬂeKyJIHpHI)Ie MEXAaHU3MbI H3HAIIITUBAHUA
MNOJIMOKCUMCETHJICHA

A.O. Mozausikos'?, JIu Canpmyns?, E.B. Cenaxona’

Y*@IBYH ®usuko-Texnuueckuii Hncmumym um. A.@. Hogpgpe PAH,
ya. Honumexnuuecxas, 0. 26, e. Cauxkm-Ilemepoype 194021, Poccus

2Canxm-Ilemep6ypeckuil nonumexnuveckuii ynueepcumem Ilempa Benuxozo,
ya. Honumexnuuecxas, 0. 29, e. Cauxkm-Ilemepoype 195251, Poccus

3Uncmumym npobnem mawunoeedenus PAH,
B.O. Borvwoti npocn., 0. 61, e. Canxkm-Ilemepbype, 199178, Poccus

Hocmynuna 6 pedaxyuro 08.09.2023.
THocne dopabomxu 08.02.2024.
Tpunsama x nyoruxayuu 15.02.2024.

HccnenoBanpl TpeHHE M W3HOC IMOJIMOKCHMETHJICHa OTHOCHTENBHO MONHOKCUMETHIIEHA W TONMH3(pUp-
s¢pupkeroHa. [TokazaHo, YTO B TOMOT€HHOH Nape TPeHUs NOIHMOKCHMETHIICH-ITOTMOKCUMETHIIEH U3HOC DKC-
MOHEHIIMATBHO BO3PACTaET P YBEIMUECHUN KOHTAKTHOTO IABICHUS U CKOPOCTH CKOJBKEHUs. B rereporen-
HOM mape TpeHus mnonu3up3pUPKEeTOH-IOTMOKCUMETIIIEH H3HAIIMBAHUE IIOJIMOKCUMETHIIEHA CyIile-
CTBEHHO HIKE U MaJIO 3aBUCUT OT CKOPOCTH CKOJIbKEHHS M JaBJICHUS Ha KOHTaKTe. MeToI0oM Macc-CIeK-
TPOMETPUH MOKA3aHO, YTO B NApe TPEHUS HOMUIPUPIPUPKETOH-TIOTHOKCUMETHIIEH 00pa3oBaHKe IPOAYKTOB
TpUOOAECTPYKIIMN MaKpOMOJIEKYJI He HaOMI01aeTcsl, B OTJIMYNE OT TEPMOJAMHAMUYECKA COBMECTUMON Haphl
MTOJIMOKCUMETHIICH-TIOTMOKCUMETIIICH. B mape moimoKCHMeTHIIeH-TTIOTMOKCHMETHIICH TIPOAYKTHI TpHOo/Ie-
CTPYKIIUH ITOJTMOKCUMETHIIEHA PETUCTPUPYIOTCA, TPUUEM KHHETHKA UX 00pa3oBaHUs MPSIMO KOPPETHPYET C
POCTOM CHITBI TPEHHS yoKe IPH MOIIHOCTH TpeHHs Ha yposHe 102 MITa-m/C. Pasnmuus B H3HOCE MPOMHTED-
MIPETUPOBAHBI KaK CJIEJICTBHE B3aMMOIPOHNKHOBEHUS MaKpOMOJIEKYJ Yepe3 TPpaHuIly pa3zerna maphl MoJu-
OKCHUMETHJICH-TIOTMOKCUMETHIIEH U UX Pa3phIBOB B I0JIE CJIBUTA. TepMOaKTUBUPOBAHHOE B3aMMOIPOHUKHO-
BEHHE MaKpOMOJIEKYJI BU3yaIM3UPOBAHO METOAOM MOJIEKYJIIPHOM IMHAMUKHU. Pa3paboTaHHbIH MOAX0A U 1O-
JTy4aeMble UM PE3yJIbTaThl OyayT IOJIE3HBI IS I€TaJIbHOTO UCCIEJOBAHMS MOJIEKYJIIPHBIX MEXaHIU3MOB Tpe-
HUS ¥ U3HALIUBAHUS MPAKTHUYECKH UCTIOIb3YEMbIX OJIMMEPOB U UX KOMITO3UTOB.
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Abstract

Friction and wear of polyoxymethylene upon friction against polyoxymethylene and polyetherether-
ketone have been analyzed. It is shown that wear exponentially increases upon growth of contact pressure
and sliding velocity in the homogeneous friction pair polyoxymethylene-polyoxymethylene. In the heteroge-
neous pair polyetheretherketone-polyoxymethylene the wear of POM is small and exhibits no registered de-
pendence on sliding velocity and contact pressure. Mass-spectrometric analysis shows that the macromolec-
ular decomposition products are not detected for polyetheretherketone-polyoxymethylene pair. However, for
thermodynamically compatible polyoxymethylene-polyoxymethylene pair their formation, accompanied by
the growth of friction force, is detected at the levels of friction power as low as 102 MPa-m/s. These differ-
ences have been interpreted to result from interpenetration of polyoxymethylene macromolecules and their
rupture in the shear field at the homogeneous polyoxymethylene-polyoxymethylene friction interface, absent
in polyetheretherketone-polyoxymethylene pair. Thermally activated interpenetration of macromolecules for
polyoxymethylene-polyoxymethylene pair and its absence in polyetheretherketone-polyoxymethylene pair
has been visualized by means of molecular dynamics calculations. The experimental approach and the results
of'its application will be useful in detailed studies of molecular level friction mechanisms of friction and wear
of industrially used polymers and their composites.

Keywords: polymer, friction pair, friction force, wear resistance, vacuum, mass-spectrometry, plastic defor-
mations, temperature in friction zone, polyoxymethylene, polyetheretherketone, glass transition
temperature, molecular dynamics, thermodynamic compatibility.
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