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MeTonoM npocToii KoallepBaluy MoTyYeHbl MHKPOKATICYITBI C KEIAaTHHOBBIMHU 000I04YKaMu Oe3 siapa, ¢ xKe-
JIATUHOBBIMU 00O0JIOYKAMH C MarHETHTOM, C JKSJIATHHOBBIMU 000JIOYKAMH M O30HUPOBAHHOM BOJIOH B sijipe (030-
HUPOBaHHAS BOJIA SI/IPa MUKPOKAIICYITBI aICOPOMPOBANIACH AKTHBUPOBAHHBIM YIIIEM), C KEITaTHHOBBIMU 000JI0Y-
Kamu, 00pabOTaHHBEIMU 030HOM, C KEIATHHOBBIMH O0OJIOYKaMU C MAarHETUTOM, 00pabOTaHHBIMHU 030HOM H C XKe-
JIATUHOBBIMU 000JIOUKaMH ¢ MarHETUTOM M O30HMPOBaHHOM BOJIOH B siape. bruta nccnenoana 3(hheKTHBHOCTD
WCTIONIH30BAHMS MX BOJHBIX SMYIIECHI B KA9€CTBE CMA30YHO-OXJIaXKTAFOIINX TEXHOIOTHUECKUX CPEICTB TPH pe-
3aHWH Ha OTlepaIliy TOYEHHS Ha TOKApPHO-BUHTOPE3HOM cTaHke Monenu 16K20 ¢ ucronp30BaHuEM YIIOPHO-TIPO-
XOZTHBIX Pe3I0B U3 ObIcTpopexyiel cran POMS. B kauecTBe 0OpabarbiBaeMbIX MaTepUasioB HCIIOIb30BATUCH
Heprkageromas cranb 12X18H10T, xpomuctas crans 40X, Tutanossle cruiaBsl BTS5-1 n BT-6. YeranoBneno, uto
BBEJIEHHE 030HA B COCTaB MHUKPOKAIICYJl YBEITMUUBAET MEPHOJ] HOPMAIBHOTO M3HOCA PEXKYIETO WHCTPYMEHTA.
Kpome Toro, yBenmmumBaeTcst MpOJOIDKUTENBHOCTD MIEPUO/IA €r0 HadyallbHOTO M3HOCA. BBIABIEHO, 4TO HANOOIb-
it 3GEKT NOBBIIICHHUSI K3HOCOCTOMKOCTH PEXYIIEro HHCTPYMEHTa ObUT IOCTUTHYT IPH UCTIONB30BAHUH MHUK-
POKAIICYI C JKENaTHHOBBIMH 000JI0YKaMy C MarHETHTOM M O30HHPOBAHHOH BOIOU B sifipe. D((PEKT MMOBHIICHUS
W3HOCOCTOMKOCTH PEXKYIIETO MHCTPyMEHTa MOYKHO OOBSICHITH 00pa30BaHUEM Ha TPaHUIIE pa3Jiesia MHCTPYMEHTa
¢ 00pabaTbiBaeMbIM MaTepHaIoM CMa30YHBIX TUICHOK, B COCTAaB KOTOPBIX MOTYT BXOIUTh METaJUIONOIMMEPHI U
KOMITJIEKCHBIE COETUHEHHSI aTOMapHOTO YKeJie3a, 3aKPBIBAIOIIINE CTEPUUECKH HEZOCTYITHBIE JJ1s METAJIONOIMe-
OB HEPOBHOCTH TIOBEPXHOCTH. Ha OCHOBE BBIIBUHYTOM TUIIOTE3bI MPEIJIOKEH TIOIXO0/, C TIOMOIIIBIO0 KOTOPOTO C
WCIIONB30BAaHUEM METOJIOB KBAaHTOBOM XMMHH MOXKHO MPOTHO3UPOBATh MOTEHIMATBHYIO 3()(EKTHBHOCT CMa-
30YHO-OXJIAYK/IAIOIINX TEXHOJIOTMUECKUX CPEICTB.

KiroueBble ciioBa: CTaJiu, TUTAHOBBIC CILJIaBbl, MUKPOKAIICYJIbl, O30H, MArH€TUT, KBAHTOBO-XNUMHUYCCKOC
MOACIIUPOBAHUEC, KOMIIICKCEHI.

DOI: 10.32864/0202-4977-2023-44-5-446-455

Aopec 0na nepenucku:

C.4. Coipby

Hesarnosckas noxcapuo-cnacamenvuas akademus: I'TIC MYC Poccuu,
npocnexm Cmpoumenei, 33, 2. Meanoso 153040, Poccus

e-mail: syrbue@yandex.ru

Address for correspondence:

S.A. Syrbu

lvanovo Fire and Rescue Academy of the Ministry of Emergency
Situations of Russia,

Stroiteley Avenue, 33, Ivanovo 153040, Russia

e-mail: syrbue@yandex.ru

lna yumuposanua:

A.I'. Haymos, C.A. Cuip6y, H.A. Tapamanos, A.C. Mumpoganos
W3MeHeHne KOHTAKTHOMN 30HBI TIPH PE3aHHUHU CIIABOB B MPHCYTCTBUH
KHCJIOPOACOEPIKAIINX CMa304HO-0XJIaXKAAFOIIHX CPENl.

TpeHue u u3HoC.

2023. - T. 44, Ne 5. — C. 446-455.

DOI: 10.32864/0202-4977-2023-44-5-446-455

For citation:

A.G. Naumov, S.A. Syrbu, N.A. Taratanov, and A.S. Mitrofanov
[Contact Zone Changes During Alloys Cutting in the Presence of
Oxygen-Containing Lubricating and Cooling Mediums].

Trenie i Iznos.

2023, vol. 44, no. 5, pp. 446-455 (in Russian).

DOI: 10.32864/0202-4977-2023-44-5-446-455

446



Tpenue u usHoc
2023. —T. 44, Ne 5. — C. 446—455
A.I'. Haymos u Op.

Friction and Wear
2023, vol. 44, no. 5, pp. 446—455
A.G. Naumov et al.

Contact Zone Changes During Alloys Cutting in the Presence
of Oxygen-Containing Lubricating and Cooling Mediums

A.G. Naumov!, S.A. Syrbu'2, N.A. Taratanov', and A.S. Mitrofanov!

!lvanovo Fire and Rescue Academy of the Ministry of Emergency Situations of Russia,
Stroiteley Avenue, 33, lvanovo 153040, Russia

’MIREA — Russian Technological University,
Vernadsky Avenue 78, Central Federal District, Moskva 119454, Russia

Received 11.07.2023.
Revised 10.10.2023.
Accepted 13.10.2023.

Abstract

Microcapsules with gelatin shells without a core, with gelatin shells with magnetite, with gelatin shells
and ozonated water in the core (ozonated water of the microcapsule core was adsorbed by activated carbon),
with gelatin shells treated with ozone, with gelatin shells with magnetite treated with ozone and with gelatin
shells with magnetite and ozonated water in the core were obtained by simple coacervation method. The using
effectiveness of their aqueous emulsions as lubricating and cooling technological means during cutting in the
turning operations process on a screw-cutting lathe model 16K20 using thrust cutters made of high-speed
steel R6MS was investigated. The processed materials were stainless steel 12X18H10T, chromium steel 40X,
titanium alloys VT5-1 and VT-6. It has been established that the introduction of ozone into the composition
of microcapsules increases the period of normal wear of the cutting tool. In addition, the duration of the initial
wear-out period increases. It was revealed that the greatest effect of increasing the wear resistance of cutting
tools was achieved when using microcapsules with gelatin shells with magnetite and ozonated water in the
core. The effect of increasing the wear resistance of a cutting tool can be explained by the formation of
lubricant films at the interface between the tool and the material being processed, which may include metal
polymers and complex compounds of atomic iron, covering surface irregularities that are sterically inacces-
sible to metal polymers. Based on the hypothesis put forward, an approach has been proposed in which, using
quantum chemistry methods, it is possible to predict the potential effectiveness of lubricating and cooling
technological means.

Keywords: steels, titanium alloys, microcapsules, ozone, magnetite, quantum chemical modeling, com-
plexes.
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