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Hccnenosano u3HarmBanue komio3utoB [TTMD/SIO; no crami 40X ¢ HuzkuM 1 40X 13 ¢ OBBIIEHHBIM CONEp-
KaHueM Xpoma. TprOOXUMIYIECKUE MPOLIECCHI MPOUCXOISIIME IIPH U3HAIIMBAHUYA KOMIIO3UTA XapaKTEPU3YIOTCS H3-
MEHEHUAMH XUMHYECKON CTPYKTYpBI M COCTaBa MOBEPXHOCTH TPEHUSI KOMITO3UTA JAHHBIMU METO/la HapyILIEHHOrO
nosHoro otpaxenust IK cniekrpockonuu u pesynpratamu T A TepMOOKUCIUTETBHON AECTPYKLMHI MOJETIBHBIX CME-
ceit [ITDI ¢ okcumamu xenesa, Xxpoma U kpeMHus. HaliieHo, 4To NOoBBIILIEHHAsS CKOPOCTh M3HAIIMBAHUS KOMIIO3HUTA
o Hepxasetorelt ctamu 40X 13 coueraercs ¢ MOHIKEHHBIM COACP)KaHUEM TIPOTYKTOB OKHCIIEHUS CBS3YIOIIETO U
TOBBIIIIEHHBIM HAKOIUICHUEM HAIIOJTHUTENS! B TOBEPXHOCTH TPEHMS KOMITO3UTA,  TOHIDKEHHAs! CKOPOCTh W3HAIIIMBA-
HUs 10 cTani 40X — C OBBILICHHBIM COJEP)KaHUEM MPOTYKTOB OKHCIIEHHSI, [IOHIKEHHBIM HAKOILICHHEM HATIOHHU-
TeJIs1 ¥ TIOSIBIICHHEM JIBOMHBIX CBSI3€H B IOJIMMEPE CII0S1 TPEHMSI, CBUIICTENECTBYIOIINM O €ro e TOpHpOBaHHH. YKa-
3aHHBIE Pa3IN4YMs B CKOPOCTH M3HAIINBAHUS, XUMHUYECKOM CTPOEHHH U COCTAaBE MOBEPXHOCTH TPEHUS KOM-
MO3UTa OTHECEHBI Ha CUET KaTaln3a MPOLEecCOoB AS)TOPUPOBAHUS M OKUCIIEHHSI OKCHIAMU XeJle3a MOBEpX-
HoctH ctaimu 40X Ha ocHoBaHMM JaHHBIX MK-ciekTpockonuu, moka3zaBInX NPOTEKaHUE aHAIOTHYHBIX M3-
meHenu#t B [ITOD npu cnekannu B npucytctBun Fes0s, a Taxke pesynbratoB ATA cmeceit [ITDD/Fes0,,
CBHJIETENILCTBYIOIIUX O KaTanuze Tepmoaectpykuuu [1TDD Ha Bo3ayxe u B a30Te, U PE3KOT0 CHIKEHHS CKO-
poctu u3HaImuBaHust Komo3utoB [IT®/SIO; ¢ HebobIIoi 106aBKOi Nan0-Fes0s. BrickasaHa rumoresa o
TOM, YTO PE3KOE YBEITUUYEHUE N3HOCOCTOMKOCTH HaHO- U MUKPOKOMITO3UTOB [IT®DD npu TpeHuu mo Hepxa-
BEIONIEH CTalM NMPU HAJMYMH B UX COCTaBE BHICOKOAOPA3UBHBIX YACTHII, U3BECTHOE 1O IMyOJIMKANUsAM He-
CKOJIBKUX IPYIII UCCliefoBaTenel, 00yCIIOBIEHO pa3pyLICHUEM MEXaHWIECKH MIPOYHOrO NMACCHBALMOHHOTO
CJIOSI OKCHAa XpoMa IIOBEPXHOCTU KOHTPTENAa ¥ OCTYIUIEHHEM B 30HY TPEHHS CBEXe0Opa30BaHHBIX OKCHI0B
Kese3a, KaTATM3UPYIomuX Tpudboxumudeckoe okucienue [T, 9To yBenuuuBaeT aAre3uio U J0JITOBeY-
HOCTb IUIEHOK IIEpEeHoca.

Karouessble cioBa: [ITDD, HaHOMarHeTUT, M3HAIIIMBAHKE, TPHOOXUMHYECKHE ITPOIIECCHI, 1e(PTOPHUPOBAHHE.

DOI: 10.32864/0202-4977-2022-43-4-341-350

Aopec 0na nepenucku:

B.H. Aoepuxa

T'ocyoapcmeennoe nayunoe yupeosicoenue «Mncmumym mexanuxu
Mmemannonoaumepuvix cucmem um. B.A. Benoco HAH Benapycuy,
ya. Kuposa, 32a, 2. I'omens 246050, benapyco

e-mail: vnad@tut.by

Address for correspondence:

V.N. Aderikha

V.A. Belyi Metal-Polymer Research Institute of National Academy of
Sciences of Belarus,

Kirov St., 32a, Gomel 246050, Belarus

e-mail: vnad@tut.by

lna yumuposanua:

B.H. Aoepuxa.

BinsiHie XMMHYIECKOTO COCTaBa CTAILHOTO KOHTPTENA Ha CKOPOCTh
W3HAIIMBaHUs MaJIOHANOIHEHHOro KomnosuTa [TT®D / SiO,.
Tpenue u u3HoC.

2022. - T. 43, Ne 4. — C. 341-350.

DOI: 10.32864/0202-4977-2022-43-4-341-350

For citation:

V.N. Aderikha.

[On the Effect of the Chemical Composition of a Steel Counterbody on
the Wear Rate of Low-Filled PTFE / SiO, Composite].

Trenie i Iznos.

2022, vol. 43, no. 4, pp. 341-350 (in Russian).

DOI: 10.32864/0202-4977-2022-43-4-341-350

341


mailto:vnad@tut.by
mailto:vnad@tut.by

Friction and Wear
2022, vol. 43, no. 4, pp. 341—350
V.N. Aderikha

Tpenue u usHoc
2022. —T. 43, Ne 4. — C. 341—350
B.H. Adepuxa

On the Effect of the Chemical Composition of a Steel
Counterbody on the Wear Rate of Low-Filled PTFE / SiO;
Composite

V.N. Aderikha

V.A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus,
Kirov St., 32a, Gomel 246050, Belarus

Received 04.07.2022.
Revised 15.08.2022.
Accepted 15.08.2022.

Abstract

The wear of PTFE/SiO, composites on steel 40X with low and 40X13 with high chromium content is
studied. Tribochemical processes occurring during the wear of the composite are characterized by changes in
the chemical structure and composition of the running film of the composite using attenuated total reflection
technique of FTIR IR spectroscopy and DTA results of thermal oxidative degradation of model blends of
PTFE with iron, chromium and silicon oxides. It is found that higher wear rate of the composite on the stain-
less steel is accompanied by lower extent of oxidation/chelation of the polymer and greater content of accu-
mulated silica in the running film, while at friction on the low chromium steel a lower wear rate is matched
with higher content of oxidation/chelation products, lower accumulation of silica in the running film and
appearance of double bonds, indicative of the polymer defluorination. The principal differences in wear rates
and running film composition are attributed to the catalysis of PTFE defluorination and oxidation by iron
oxides of the low chromium steel counterface, based on IR-spectroscopic evidence of similar chemical
changes in PTFE on sintering in presence of FeszOs, as well as DTA results showing catalysis of PTFE deg-
radation in air and nitrogen in presence of nano-Fe;O, and drastic improvement in wear resistance of
PTFE/silica composite modified with small addition of nano-Fe;O.. It is hypothesized that the sharp increase
in the wear resistance of PTFE nano- and microcomposites, containing highly abrasive particles, at friction
on a stainless steel, observed by several research groups, is due to the destruction of a mechanically strong
passivation surface layer of chromium oxide of the counterbody and the entry of freshly formed iron oxides
into the friction zone, which catalyze the tribochemical oxidation of PTFE and improve the transfer film
adhesion and life.
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