Tpenue u usnoc Friction and Wear
2025. —T. 46, Ne 5. — C. 425—440 2025, vol. 46, no. 5, pp. 425—440
JLU. Kykcenosa, B.U. Casenxo L.I. Kuksenova and V.I. Savenko

YK 544.77:621.891

Bansinne CMa3049HBIX Cpejl HA OCHOBE NIEHTAIPUTPUTOBOIO
TeTpa’upa Ha CTPYKTYPY U CBOIICTBA OPOH3BI B nape
Tpenust bBpAS—Craas 45

JI.UA. Kykcenosa', B.1. CaBenko’

"Hnemumym mawunoseoenus um. A.A. Bnazonpasosa PAH,
M. Xapumonwvesckuii nep., 0. 4, 2. Mockea 101000, Poccus

’Uncmumym ¢uzuuecxoii xumuu u snexmpoxumuu um. A.H. @pymxuna PAH,
Jlenunckuil np., 0. 31, kopn. 4, 2. Mocxea 119071, Poccus

Hocmynuna 6 peoaxyuro 09.02.2025.

MertoagaMu peHTI€HOCTPYKTYPHOTO, PEHTTEHO()A30BOT0 U ONTHYECKOH MeTaIOrpaduuecKoil MUKPOCKO-
IIUU TIPOBEJICHO HUCCIIEOBAHUE MEXaHU3MOB BIIHMSHHS CMa30YHBIX KOMIIO3HMIIMH HA OCHOBE JVCIIEPCHOHHON
cpenbl — Tetpaddupa neaTa’putputa Cs—Co (TIID Cs—Co) ¢ MBITLHBIMH TUCTIEPCHBIMU (ha3aMH Ha CTPYK-
Typy ¥ (U3UKO-MEXaHMYECKHE XapaKTePUCTHKH MOBEPXHOCTHBIX cl0&B OpoH3sl BpAS mocne e€ TpeHus B
nape co craibio Cr45. B kauectBe mucnepcHbIX ¢a3 (3aryctutenieil) NpUMEHSUTH KOHIICHTPUPOBAHHBIE T0-
BEpXHOCTHO-aKTHUBHEIE BemmecTBa (IIAB): mutneBoe MbuT0 12-0KcHcTeaprHOBOM KHCIOTHI (12-LioSt), kamb-
nmeBoe MbUIO 12-okcucTeapuHoBor KucHoTH (12-CaoSt), a Taxke KOMITIEKCHOE KaJIbIIMEBOE MBLIO, BKIIO-
qarolee KOMIIO3UIHUIO cofier 12-okcucTeapuHoBoii 1 ykcycHol kucioT (k-Ca). [TokazaHo, 4To nocie TpeHus
OpOH3BI BO BCEX CMa304HBIX KOMIIO3HUIUSIX MPOUCXOIUT AJIETEPHATHBHOE, B 3aBUCMOCTH OT COCTaBa KOMIIO-
3UITNH, N3MEHEHHUE MpejIesia TeKyUIeCTH MOBEPXHOCTHOTO c1ost 00pasnoB (3ddextsl Pebunrnepa u Pocko). I1o-
SIBJICHUE B pe3ynbTare TpuOoaehopMalu B 3TOM CJIO€ BHYTPEHHHX OCTATOYHBIX ME30HANPSDKEHUH 3amyc-
KaeT MEXaHU3M BOCXOJSIIEeH Mg Qy3un, BEI3BIBAIOIINN B MaTepralie KOHLIECHTPAMOHHOE Mepepacnpeaee-
HUE KOMITOHEHTOB, BIUIOTH JIO TIOJHOTO y/IaJIeHHsI aTOMOB JIETUPYIOIIETO IEMEHTa U3 €T0 MPUIIOBEPXHOCT-
HOTO cJosi (PeXUM U30HpaTeNbHbIN nepeHoca). [Toka3aHno, 4To N3MEHEHHSI MEXaHHYECKHX XapaKTePHUCTUK
Marepuana M ero M3HOCOCTOWKOCTh 3aBHUCST OT KOJUIOMJHO-XUMHUYECKUX ITOKa3aresedl MOBEPXHOCTHOH U
OKHUCITUTENIbHOW aKTHBHOCTH CMa30YHON KOMIIO3HIINH, OTIPEAEIIeMBbIX THIPOGUIBHO-INTTOPITEHBIM OajiaH-
COM MOJIEKYJI e€ KOMITOHEHT. Tak, BBeaeHne B 6a30Byto cpexy TOIID Cs—Cy mobasku 12-LioSt cHmkaeT cko-
pocTh u3HamMBaHus OpoH3sl B 1,3 pasa, nodasku k-Ca — B 6,5 pa3, a BBenenue nobasku 12-CaoSt moBsi-
1aeT 3Ty ckopocTh Ha 10 %.
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Abstract

Using X-ray structural, X-ray phase, and light metallographic microscopy, the mechanisms of the influ-
ence of lubricant compositions based on a dispersion medium — Cs—Co pentaerythritol ether (TEPE of the
surface layers of BrAS bronze after its friction with St45 steel were studied. Concentrated surfactants (sur-
factant-like agents) were used as dispersed phases (thickeners): lithium soap of 12-hydroxystearic acid
(12-LioSt), calcium soap of 12-hydroxystearic acid (12-CaoSt), and complex calcium soap, which includes
a composition of salts of 12-hydroxystearic and acetic acids (k-Ca). It has been shown that after friction of
bronze, there is a variable change in the yield strength of the surface layer of the samples in all lubricant
compositions (the Rebinder and Roscoe effects). The appearance of internal residual stresses in this layer as
a result of tribo-deformation includes a mechanism of upward diffusion, which causes a concentration redis-
tribution of components in the material, up to a complete cleaning of the subsurface layer from the atoms of
the alloying element (selective transfer mode). It has been shown that the adaptive changes in the mechanical
characteristics of the material (positive or negative) and its wear resistance depend on the colloidal-chemical
indicators of the surface and oxidative activity of the lubricant composition (hydrophilic-lipophilic balance).
Thus, adding 12-LioSt to the basic TEPE Cs—Coy environment reduces the wear rate of bronze by 1.3 times,
adding k-Ca reduces it by 6.5 times, and adding 12-CaoSt increases it by 10 %.
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