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TEXHOJOI'MYECKHUE OCOBEHHOCTHU CO3JJAHUA ITOJINMEP-
CHNJINKATHBIX KOMIIO3UTOB TPUBOTEXHUYECKOI'O
HA3HAYEHUS HA OCHOBE NOJUTETPA®TOPITUJIEHA (OB30P)

H. H. IABAPEBA!*, A. A. OXJIOIIKOBA?, 10. B. KATIUTOHOBA?, I1. H. TAPACOBA?, A. T1. BACUJIBEB!,
C. H. IJAHWJIOBAL E. H. BOJIHSIHKO?

1Cesepo-BocTounslii henepanbhblii yausepcuteT umenr M. K. AMmocosa, yi. Benunckoro, 58, 677000, r. SIkytck, Poccus
2IIHCTHTYT MeXaHNUKH METaJUIONOIMMEPHEIX cucTeM nmeny B. A. Benoro HAH Benapycn, yi1. Kuposa, 32a, 246050, T'omens, Benapych

ey pabomer — ananusz memooos u mexHoI0SUHeCKUX NPuemMos UCHOIb308AHUA CIOUCTHBIX CUTUKAMO8 8
Kavecmee HanonHumenei OiA paspadomKy KOMRO3UMo8 mpubomexHu1ecko2o Hasuavenus Ha ocnose IT@O.

B cmamve npedcmasnen 0630p pabom no npumeHeHuio CLOUCHbIX CUTUKAMOG 8 Kauecmee HanoIHume-
seti 0na noaumempagpmopsmunena (IITPI), a makdice 011 UCHONBLIOBAHUS UX 8 COCMABE KOMOUHUPOBAHHBIX
Hanoanumenei 0as komnosumog [IT@D mpubomexnuueckoeo HasHauenus. [Ipuseden cpasHumenbHblll aHa-
U3 GAUAHUSL CIOUCTBIX CUTUKATNOE HA (YUUKO-MEXAHUYecKue ceolcmsea u mpubomexnuiecKue xapaKxmepu-
CmuKu pazpadbomanHblx NOJUMEPHBIX KOMNOZUYUOHHBIX Mamepuanos. Paccmompenst cnocobvl moouguyu-
POBAHUSL HANOHUMENEN C YEabIo YAVHULEeHUS COBMECMUMOCIU C NOIUMEPHOU Mampuyell. mepmoobpabomxa,
MexaHoakmueayus, oo6pabomka no6epxHOCMHO-aKMUGHbIMU eujecmeamu. Taxoice npeocmasiensvl cnoco-
Obl coemewenuss nanonHumeneti u noaumepnou mampuysi: CBU-obpabomka, cmeuwienue 6 JIONACMHOM
cmecumerne u naaHemapHol menvruye. 11okazano, Ymo mexHoi02us MexaHuyeckou aKkmueayul cioucmblx
CUTUKAMO8 ABAAETNCA dPPEKMUSHBIM CROCOOOM ux Moouguyuposanua. Taxsce nokazano, 4mo KOMOUHU-
poeannoe nanoanenue [ITDPD munepanbHoiMy CIOUCMBIMU CUTUKAMAMU COBMECIMHO C V2NePOOHbIMU G0-
JIOKHAMU, YenepOOHbIMU HAHOMPYOKAMU U WNUHENbIO MASHUA OMKPbleAen NepCHeKmuesbl CO30aHus mame-
PUANOB C YIYUUEHHBIM KOMIAEKCOM c8oucms. CnekmpanbHulMu Memooamu anaiu3a uzyienvl Mopghonozus
U CmpyKmypa noeepxHocmeti mpeHusi UCCieoyemblx KOMNOZUYUOHHbIX Mamepuadnos. Paccmompen mexa-
HU3M MPUOOOKUCTUMENbHBIX NPOYECCO8, NPOMEKAIOWUX NPU MPEHUY U USHAWUBAHUY KOMNO3UMOE ¢ pop-
MUposanuem 6MOpULHOL CIMPYKMYpbl, 3auuyarowuii mamepuai om oaibHeuue2o ucmupanus. Paspabo-
ManHble KOMNO3UMbL NePCNeKmugHbl Oisl NPUMEHEHUS 6 Y31aX MpeHus mexHuku, pabomaiowei 6
IKCMPEMANLHBIX YCI0BUAX, GKAIOUAA HUZKUE MEeMNepamypbl.

KuioueBble ciioBa: TPHOOTEXHUYECKUE XAPAKTEPUCTUKH, U3HOCOCTOWKOCTh, MEXaHOAKTUBAIINS, KAOJUHUT, BEPMHU-
KYJIHT, CEpPIICHTUH, CYHTYJIUT, TaJUTya3uT.

TECHNOLOGICAL FEATURES OF DEVELOPING POLYMER-
SILICATE TRIBOLOGICAL COMPOSITES BASED
ON POLYTETRAFLUOROETHYLENE (REVIEW)

N. N. LAZAREVA™, A, A, OKHLOPKOVA!, IU. V. KAPITONOVA!, P. N. TARASOVA!, A. P. VASILIEVY,
S. N. DANILOVA! E. N. VOLNYANKO?

INorth-Eastern Federal University, Belinsky St., 58, 677000, Yakutsk, Russia
2V, A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus

The aim of this work is to analyze the methods and technological approaches for using layered silicates
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Texnonozuueckue 0ocobeHHOCMuU CO30AHUsL noaumep-CuiIUKantHolxX KOMno3umoe mpuﬁomexuuqec’xoeo HA3HAaA4YeHuA 7

as fillers in the development of tribological composites based on polytetrafluoroethylene (PTFE).

This article provides an overview of research on the application of layered silicates as fillers for PTFE,
as well as their use in combined filler systems for tribological PTFE composites. A comparative analysis of
the influence of layered silicates on the physical-mechanical properties and tribological characteristics of
the developed polymer composites is presented. The study examines various filler modification techniques—
such as heat treatment, mechanical activation, and surfactant treatment. Additionally, it explores methods of
combining fillers, including microwave treatment, mixing in a paddle mixer, and processing in a planetary
mill. It is demonstrated that the mechanical activation of layered silicates is an effective approach to
modifying them. Furthermore, the combined use of layered silicates with carbon fibers, carbon nanotubes,
and magnesium spinel in PTFE filling shows promise for creating materials with enhanced properties.
Detailed morphological and structural analyses of the friction surfaces of the studied composites have been
studied with spectral analysis methods. The mechanism of tribooxidation processes occurring during friction
and wear of composites with the formation of a secondary structure protecting the material from further
abrasion is considered. The developed composites show potential for use in friction units of equipment
operating under extreme conditions, including low temperatures.

Keywords: tribological properties, wear resistance, mechanical activation, kaolinite, vermiculite, serpentine, sungu-

lite, halloysite.
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