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HccnenoBan Mmexanu3m (GOpMHPOBaHUS TUIEHKU MEPEHOCA B IIPOLIECCE TPEHUS IBYX TBEPBIX Te (HaHO-
KOMITO3UTOB NOJIMA(UPKETOH/TpadeH W KOHTPTENa W3 3aKaNEHHOW CTalli) W BIMSHUE 3TOrO Mpollecca Ha
CKOPOCTh PPUKIIMOHHOTO H3HOCA PACCMATPHBAEMBIX HAHOKOMITO3UTOB. PaHee OBLITO MPOIEMOHCTPUPOBAHO,
YTO BBEACHUE B MOJIMMEPHI HAMTOJHUTENEH MPUBOAUT K CYIIECTBEHHOMY U3MEHEHHUIO 0a30BBIX XapaKTepH-
CTHK IJIEHKH NiepeHoca (€€ TOJMIIMHBI 1 OTHOCUTENFHOM IJIOLIA N MOKPHITUS IIEHKOH MepeHoca IOBEPXHO-
CTH KOHTpTENa). B CBOIO ouepenp, 3T0 U3MEHEHUE CHIIBHO BJIUAET HA TPUOOIOIUYECKUE I10Ka3aTeIH KOMIIO-
3uToB. B HacTosmel paboTe NOKa3aHo, YTO TOJIIIMHA INIEHKHU NTEPEHOCA TUHEHHO 3aBUCHT OT BEJMUMHBI OT-
HOILIEHUS JIBYX XapaKTEPUCTHK pacCMaTPUBAEMBIX HAHOKOMITO3UTOB — MX CIABHIOYCTONYHBOCTH U TIOTHO-
CTH SHEPTUU KOTE3UH, XapaKTePU3yeMOil B IEPBOM MPUOIKEHIH MOIyJIEM YIIPYTOCTH 3THX HaHOMaTepua-
JIOB. YBENUYEHUE TOJIIMHBI MIEHKHU nepeHoca oT 0,2 10 2,0 MKM NPUBOIUT K JUHEHHOMY POCTY CKOPOCTH
(puxuronnoro usHoca ot ~ 1 10 9 Mmm?/(H -M). CTpyKTypHBIH aHanu3 npouecca GpUKIMOHHOTO U3HOCA B
paMKax (pakTajJbHOIO aHAJIN3a IPOJEMOHCTPUPOBAJ CHUKEHHE KaK CIBUTOYCTOHUMBOCTH HAHOKOMIIO3U-
TOB, TaK ¥ TOJIIMHBI IUIEHKH IIEPEHOCca IO Mepe pocTa (PpaKkTalbHOM pa3sMEPHOCTH CTPYKTYPBI ATUX HaHO-
MaTepHaJIoB B CHIIY HOBBIILIEHHS UX MJIOTHOCTH M SHEPTUHU Kore3uu. [Ipu npubamKkeHnn pa3sMepHOCTH CTPYK-
TYpBI K pa3MEPHOCTH €BKJINAOBA MPOCTPAHCTBA CKOPOCTh (PPUKIIMOHHOTO M3HOCA TOCTUTAET CBOETO MHUHU-
MaJIBHOT'0, HO KOHEYHOTI'0, 3HaU€HUsI B CUJIy TOI'0 00CTOSATENBCTBA, YTO PA3MEPHOCTh PeANIbHBIX (PU3NUSCKUX
TeJ BCETAa MEHBIIIE EBKINA0BOM.

KuroueBsble ci10Ba: HaHOKOMITO3UT, MIEHKA MIEPEHOCA, CIBUTOYCTOMUNBOCTD, JHEPTHUS KOT'€3HH, TUIOTHOCTh
MaTepuana, GPUKIMOHHBIA H3HOC, MOJYJb YIIPYTOCTH, PpaKTaIbHBIN aHAIN3, CTPYK-
Typa, MUKPOTBEPAOCTb.

DOI: 10.32864/0202-4977-2021-42-5-572-578

Aopec ona nepenucku:

U.B. [lonbun

Kabapouno-banxkapckuii 2ocydapcmeeHHblll yHuepcumem
um. X.M. bepbekosa,

ya. Yepuvuuesckozo, 173, e. Hanvuux 360004, KbP, Poccus
e-mail: i_dolbin@mail.ru

Addpress for correspondence:

LV. Dolbin

Kh.M. Berbekov Kabardino-Balkarian State University,
Chernyshevsky st., 173, Nal ‘chik 360004, KBR, Russia
e-mail: i_dolbin@mail.ru

/na yumuposanus:

I'.B. Kosnos, U.B. Jlonbun, B.B. [laswioosa.

CTpyKTypHBIi aHATH3 (HOPMUPOBAHUS ILICHKH TEPEHOCA Ha
MOBEPXHOCTSAX M3HOCA MOJUMEPHBIX MATEPHATIOB.

Tpenue u u3HoC.

2021.—T. 42, Ne 5. — C. 572-578.

DOI: 10.32864/0202-4977-2021-42-5-572-578

For citation:

G.V. Kozlov, 1.V. Dolbin, and V.V. Davydova.

[The Structural Analysis of Formation of Transfer Film on Surfaces of
Wear of Polymer Materials].

Trenie i Iznos.

2021, vol. 42, no. 5, pp. 572-578 (in Russian).

DOI: 10.32864/0202-4977-2021-42-5-572-578

572



Friction and Wear
2021, vol. 42, no. 5, pp. 572—578
G.V. Kozlov, 1.V. Dolbin, and V.V. Davydova

Tpenue u usmoc
2021. — T 42, Ne 5. — C. 572—578
I'.B. Kosnos, U.B. [lonbun, B.B. /lasvioosa

The Structural Analysis of Formation of Transfer Film on
Surfaces of Wear of Polymer Materials

G.V. Kozlov!, L.V. Dolbin', and V.V. Davydova?

'Kh.M. Berbekov Kabardino-Balkarian State University,
Chernyshevsky st., 173, Nal’chik 360004, KBR, Russia

Russian State University of Tourism and Service,
99 Glavnaya st., dp. Cherkizovo 141221, Moscow region, Russia

Received 21.01.2021.
Revised 25.10.2021.
Accepted 25.10.2021.

Abstract

The mechanism of transfer film formation in the friction process of two solids (nanocomposites poly(ether
ether ketone)/graphene and counterpart from quenched steel) and influence of this process on frictional wear
rate of the considered nanocomposites was studied. It was has demonstrated earlier that introduction of fillers
in polymers leads to an essential change of basic characteristics of transfer film (its thickness and relative
area of coating by transfer film of counterpart surface). In its turn, this change influences strongly on a tribo-
logical characteristics of composites. It has been shown in the present paper, that the thickness of transfer
film depends linearly on value of ratio of two characteristics of the considered nanocomposites, namely, their
shear stability and density of cohesion energy, characterized to a first approximation by elastic modulus of
these nanocomposites. The increasing of thickness of transfer film from 0.2 up to 2.0 xm leads to an linear
growth of frictional wear rate from ~ 1 up to 9 mm?/(N-m). The structural analysis of frictional wear within
the frameworks of fractal analysis was demonstrated decreasing of both shear stability of nanocomposites
and thickness of transfer film at growth of fractal dimension of structure of these nanomaterials in virtue of
enhancement of their density and cohesion energy. At approaching of structure dimension to the Euclidean
space frictional wear rate reaches its minimal, but finite value in virtue of that circumstance, that dimension
of real physical bodies is always smaller then Euclidean one.

Keywords: nanocomposite, transfer film, shear stability, cohesion energy, material density, frictional wear,
elastic modulus, fractal analysis, microhardness.
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