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PaboTa nouBooOpabaThIBaOIIEi TEXHUKH COMPOBOXKIAAETCS €CTECTBEHHBIM MPOIeCCOM aOpa3HuBHOTO H3-
HOCA MOYBOPEXKYIIHNX JeTajel, YTO NPUBOAUT K CHIKCHHUIO KaueCTBA BBIIIOJIHEHHS TEXHOJIOTHYECKUX OIle-
pammii u TpedyeT ydeTa B pa3pa0d0TKaxX HOBBIX KOHCTPYKIHH Takux Aeraneil. [[pumeHeHre MeToma mapHoro
MOZICTTUPOBaHUS TPUOOIOTHUYECKOTO MPOoIiecca adpa3uBHOTO U3HOCA MTO3BOJISET MOTYyYaTh HEOOXOIUMEBIE TaH-
HBIE A7 BbIOOpa GOPM YIIPOUHEHHUSI IOBEPXHOCTEH TPEHHS TOYBOPEXKYIINX AeTajeld, oOecrednBast UM Tpe-
OyeMblii pecypc paborocniocodHocTei. [pennoxkennas 3aech napHasi MOZIENIb HOCTPOEHA HA COYETAaHUU Pe-
3YJbTAaTOB UMUTALITMOHHOTO MOACIIUPOBAHUA Ha CTCHAOBOM O60pyﬂOBaHI/II/I W 3HAYCHUI BEIIUYMH HU3MEpPCH-
HBIX JaBJI€HUM B pe€aJiIbHBIX [IOYBAX B 30HAX MOCIEAYIOLIEH dKCIuTyaTauud. UMUTauMoHHOE MOIEIMPOBaHKE
MPOBOAMJIOCH HA TIOYBEHHOM (DOHE COOTBETCTBYIOLIEMY CPEAHECYIIMHUCTHIM MOYBaM, U MPH HArpyKEHUU
HU3MEPSAIMCh BEJIMYNMHBI HOPMAJIbHBIX I[aBJ'ICHI/Iﬁ B pa3HbIX TOYKax HOBCpXHOCTeﬁ TPCHUA U BBICTpanBaJINCh
reoMeTpudeckre GOpMBbI IMOP HOPMAIBHBIX JaBICHUN Ha BCEl MOBEPXHOCTH TpeHHS JAeTanu. V3mepenue
BEJIMYMHBI JaBICHUH peajibHbIX IOYB IPOBOAMIIOCH MyTEM TUHAMOMETPUPOBAHUS OUYBOPEXKYILUX JeTaIeh
Ha TO0YBaxX MPEIIOJaraéMblX IJsl 3KCIUIyaTallid C OIpPEIENICHHEM CHJIOBBIX SKBHUBAJIIEHTOB CYyMMapHOIO
HarpymeHm{.B HapHOfI MOJCJIN IMPOU3SBOANUTCA COYECTAHNEC JaHHBIX UMUTAIIMOHHOTO MOACIIUPOBAHUA U CUIIO-
BbIX OKBHMBAJICHTOB HAarpy>X€HUA, IIOJIy4YCHHBIX B YCJIOBUAX TUHAMOMCETPHUPOBAHMS, UTO MMO3BOJIACT UMETH 10-
CTOBEpHBIE 3HAYEHHUS JJIs1 TOUHOTO BBIOOpa MaTepHaloB U reOMETPUUYECKUX (OPM MOYBOPEKYILINX AeTanel
OPUEHTHPOBAHHBIX HAa TAPAHTHHHBIN peCypc paboTOCIIOCOOHOCTH.

KnroueBble cji0Ba: MapHOE MOJEIMPOBAHUE TPUOOIOTHUECKOTO IIPOLIECCa, SMOPEI HOPMAIbHBIX JaBICHUH,
MTOBEPXHOCTH TPEHHSI, JUHAMOMETPUPOBAHHIE [TOUBOPEKYIIUX JACTATCH.
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Abstract

The work of tillage machinery is accompanied by a natural process of abrasive wear of soil-cutting parts,
which leads to a decrease in the quality of technological operations and requires consideration in the devel-
opment of new designs of such parts. The application of the method of paired modeling of the tribological
process of abrasive wear makes it possible to obtain the necessary data for choosing the forms of hardening
of the friction surfaces of soil-cutting parts, providing them with the required working life. The pair model
proposed here is based on a combination of the results of simulation modeling on bench equipment and the
values of the measured pressures in real soils in the zones of subsequent operation. Simulation modeling was
carried out on a soil background corresponding to medium loamy soils, and during loading, the values of
normal pressures were measured at different points of the friction surfaces and geometric shapes of normal
pressure plots were built on the entire friction surface of the part. The measurement of the pressures of real
soils was carried out by dynamometry of soil-cutting parts on soils intended for operation with the determi-
nation of power equivalents of total loading.cutting parts on soils intended for operation with determination
of power equivalents of total loading. In the paired model, a combination of simulation data and force equiv-
alents of loading obtained under dynamometry conditions is performed, which allows us to have reliable
values for the exact selection of materials and geometric shapes of soil-cutting parts focused on the guaranteed
service life.

Keywords: pair modeling, tribological process, plots of normal pressures, friction surfaces, dynamometry of
soil-cutting parts.

DOI: 10.32864/0202-4977-2023-44-4-369-375

Aopec 0na nepenucku:

B.U. Manenxo

@I'BOY BO Kysb6acckas I'CXA,

ya. Maprosyesa, 0. 5, 2. Kemeposo 650056, Kemeposckas obnacme-
Kysbacc, Poccus

e-mail: victor42-rus@yandex.ru

Address for correspondence:

V.I. Myalenko

FSFEI HE Kuzbass State Agricultural Academy,

st. Markovtseva, 5, Kemerovo 650056, Kemerovo region-Kuzbass,
Russia

e-mail: victor42-rus@yandex.ru

lna yumuposanus:

B.U. Manenxo

ITapHOe MozeMpOBaHIEe TPHOOIOTHYECKOro Tpolecca abpa3sHBHOTO
M3HOCA MOYBOPEXYIMX JeTalei.

TpeHue u u3HoC.

2023. - T. 44, Ne 4. — C. 369-375.

DOI: 10.32864/0202-4977-2023-44-4-369-375

For citation:

V.I. Myalenko

[Paired Modeling of the Tribological Process of the Soil-Cutting Parts’
Abrasive Wear].

Trenie i Iznos.

2023, vol. 44, no. 4, pp. 369-375 (in Russian).

DOI: 10.32864/0202-4977-2023-44-4-369-375

370



Tpenue u usHoc
2023. —T. 44, Ne 4. — C. 369—375
B.U. Msnenko

Friction and Wear
2023, vol. 44, no. 4, pp. 369—375
V.1. Myalenko

CucoOK HCNOJIb30BAHHBIX HCTOYHUKOB

1.

10.

11.

CeBepues  M.M., Iloniaexapes H.H., Coxa-
aze B.II., Kutukor B.O. 13H0C 1 KOppo3usl cemb-
CKOXO03s1iicTBeHHBIX MamuH / mox pea. M.M. Cesep-
HeBa. — MuHck: bemapyc. HaByka. — 2011
IMano U.M., Beroxun B.. ®u3ndeckre 0CHOBEHI
MexaHuKu 1noyB. — Kues: ®ennke. — 2008
Msaenxko B.H. Kapra abpa3uBHOro mu3HOCa mo-
BEPXHOCTH TPEHHs MOYBOpexyIei neramu // Tpe-
uue u uzHoc. — 2020 (41), Ne 1, 120—124
OcunoB B.1. ®uzuko-xumnueckas teopus adhex-
TUBHBIX HaNpsDKeHHH B rpyHTax // ['eoskonorms. —
2013, Ne 1, 3—25

Kpyrosoii mouBenHblii ctenx: nat Ne 2704290/42.
— brom. — 2019, Ne 10 / B.. Msnenko

Xpywes M.M., BepkoBuu E.C. Onpenenenue us-
HOCa JeTaleil MallMH METOJOM HCKYCCTBEHHBIX
6a3. — M.: U3a-Bo Akanemun Hayk. — 1959

. T'opsiueBa U.I'. Mexanuka (yHKIIMOHAJIBHOTO BO3-

neiictBus. — M.: Hayka. — 2001

Natsis A., Petropoulos G., and Pandazaros C. In-
fluence of Local Soil Conditions of Mouldboard
Ploughshare Abrasive Wear // Tribology Interna-
tional. — 2008 (41), no. 3, 151—157

. Bialobrzeska B., Kostencki P., and Stawicki T.

Wear Resistance of Selected Cultivator Coulters Re-
inforced with Sintered-Carbide Plates // Archives of
Civil and Mechanical Engineering. — 2018 (18),
1661—1678

Bedolla P.O., Vorlaur G., Rechberger C., Bian-
chi D., Eder S.J., Polak R., and Pauschitz A. Com-
bined Experimental and Numerical Simulation of
Abrasive Wear and Its Application to a Tillage Ma-
chine Component // Tribology International. —
2018 (127), November, 122—128. https:// doi.org/
10.1016/j.triboint.2018.03.019.

Napiorkowski J., Lemecha M., and Konat L.
Forecasting the Wear of Operating Parts in an Abra-
sive Soil Mass Using the Holm — Archard Model //
Materials. — 2019, no. 12(13), 2180

10.

11.

References
1.

Severnev  M.M., Podlekarev N.N., Sokha-
dze V.Sh,, Kitikov V.O. Wear and corrosion of ag-
ricultural machines / ed. by M.M. Severnev. —
Minsk: Belarus. Navuka. — 2011 (in Russian)
Panov I.M., Vetokhin V.I. Physical foundations of
soil mechanics. — Kyiv: Phoenix. — 2008 (in Rus-
sian)

Myalenko V.I. Abrasive Wear Map of the Friction
Surface of a Soil-Cutting Part // Journal of Friction
and Wear. — 2020 (41), no. 1, 120—124

Osipov V.I. Physico-chemical theory of effective
stresses in soils // GeoEcology. — 2013, no. 1, 3—
25 (in Russian)

Circular soil stand: Patent No. 2704290/42. —
Bull. — 2019, no. 10/ V.l. Myalenko

Khrushchev M.M., Berkovich E.S. Determination
of machine parts’ wear by the artificial base
method. — M.: Publishing House of the Academy of
Sciences. — 1959 (in Russian)

. Goryacheva 1.G. Mechanics of functional im-

pact. — M.: Science. — 2001 (in Russian)

Natsis A., Petropoulos G., and Pandazaros C. In-
fluence of Local Soil Conditions of Mouldboard
Ploughshare Abrasive Wear // Tribology Interna-
tional. — 2008 (41), no. 3, 151—157

. Bialobrzeska B., Kostencki P., and Stawicki T.

Wear Resistance of Selected Cultivator Coulters Re-
inforced with Sintered-Carbide Plates // Archives of
Civil and Mechanical Engineering. — 2018 (18),
1661—1678

Bedolla P.O., Vorlaur G., Rechberger C., Bian-
chi D., Eder S.J., Polak R., and Pauschitz A. Com-
bined Experimental and Numerical Simulation of
Abrasive Wear and Its Application to a Tillage Ma-
chine Component // Tribology International. —
2018 (127), November, 122—128. https:// doi.org/
10.1016/j.triboint.2018.03.019.

Napiorkowski J., Lemecha M., and Konat L.
Forecasting the Wear of Operating Parts in an Abra-
sive Soil Mass Using the Holm — Archard Model //
Materials. — 2019, no. 12(13), 2180

E-mail: FWJ@tut.by

J11st nproOpeTeH st MOTHOTO TeKCTa CTaThH, 00paIlaiiTech B peAaKIUIO XKy pHaIa.

Anpec pemakuun: 246050, yi. Kuposa 32a, r. 'omens, benapycs. Tenedon/dakc: +375 (232) 34 06 36 / 34 17 11
Full text of articles can be purchased from the editorial office.
Address: 32a Kirov Street, Gomel, Belarus, 246050. Phone: +375 (232) 34 06 36. Fax: +375 (232) 34 17 11

371


mailto:FWJ@tut.by

