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Jns uccnenoBanvst GU3NUCCKON PUPOJIBI H3HANTHBAHUS TOBEPXHOCTH PAOOYMX OPraHOB 3eMIICPONHBIX
MAIllMH Ha OCHOBAHWU MpOIlecca Pe3aHusl TPYHTA, a TAKKE KOMUYCCTBCHHON U KAYeCTBEHHOMN OIEHKH 3TOTO
npoliecca, MO3BOJISIONICH pacIIMpUTh MPEACTABICHUE O CaMOM MPHUPOJe M3HAIIMBAHUA, pa3paboraHa Qu-
3UKO-MaTeMaTHYCCKas1 MOJACIIb. HpCILCTaBJ'ICHHaSI MOZACIJIb, HAa NPUMEPEC HAKOHCYHUKA PBIXJIUTEIIA, IIO3BOJIACT
HE TOJBKO HCCIIEN0OBATh MPOIECC MEXaHUKH Pa3pyIICHUs IPYHTA U OLICHUTH €r0 KOJIWYSCTBEHHO, HO U BBI-
SABUTH (l)I/I3I/I‘-ICCKI/IC SIBJICHUA USMCHCHHS CUJI TPECHUA U aAT'C3UU ITPU KOHTAKTC ITIOBEPXHOCTHU paGo‘{ero oprana
C TPYHTOM. Y CTAaHOBJICHO, YTO HAHOOJbIIEMY H3HOCY MO/IBEPKEHa HIKHSIS TPaHb HAKOHEUHHUKA PBHIXJTHTEIIS
W YCWIHS TIEpeMENICHHUS TI0 HeMy IpyHTa B 1,6 pa3, MPEeBBIINAIOT YCHIIUS, BO3HUKAIOIIUE HA BEPXHEU TpaHn
pabouero oprana. [TocTpoeHre MOJIETH OCHOBAHO HAa TOM, YTO B 30HE CXKATHS TPYHTA, MPOTEKAIOIIEH B Te-
genue 0,8 ¢, mepemenienre padbodero oprana B HalpaBJICHUU BHKEHUS MAIIMHBI HE3HAYUTEILHO, & YCHIINS
pe3aHus BO3PACTAIOT JI0 BEJIMYMHBI MPEBBIIICHUS MPeJeNia MPOYHOCTH TPYHTA OT JCHCTBYIONIETO TATOBOTO
ycunust Ha pabouem oprane. J[anee B mporiecce IUCIIEPTUPOBAHUs IPYHTA B TeueHue 1,8—2 ¢ yBennuuBaeTcs
CKOpPOCTb MEPEMCUICHUA pa6oqer0 opraHa B I'PYHTEC, UYTO ABJISACTCA HpH‘II/IHOﬁ YBCJIIMYCHUA U3HAIIMBAHWA,
TaK Kak MMEHHO B 3TOT MOMEHT IPOMCXOIUT HEMOCPEICTBEHHBIN KOHTAKT pabouero oprana ¢ rpyntom. [Ipo-
BE/ICHHBIC UCCIICIOBAHUS MO3BOJIMIIM YUECTh BOMPOC BIMSHUS a/IT€3MOHHBIX U KOT€3UOHHBIX CBOHCTB IPyHTa
B IIPOIIECCE €ro pa3paboTKU U BIUSHHUE dTHX CHJI Ha U3HAIIMBAHUE PA0OYHX OPraHOB 3€MJICPOMHBIX MAIIIUH.

KiaroueBnle ci0Ba: M3HaIIMBaHUE, paboYMil OpraH, 3emiiepoiiHas MalliuHa, TPYHT, TPYHTOBas CTPY)KKa,
CKOPOCTb PE€3aHus TPyHTa, TPEHUE, aAre3us, KECTKOCTh TPYHTA.
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Abstract

To study the physical nature of the wear of the surface of the working bodies of earthmoving machines
based on the process of cutting soil, as well as quantitative and qualitative assessment of this process, which
allows expanding the understanding of the nature of wear, a physical and mathematical model has been de-
veloped. The presented model, using the example of a ripper point, allows not only to investigate the me-
chanics of soil destruction and quantify it, but also to identify the physical phenomena of changes in friction
forces and adhesion when the surface of the working body encounters the soil. It was found that the lower
face of the ripper tip is subject to the greatest wear and the forces of moving the soil along it are 1.6 times
higher than the forces arising on the upper face of the working body. The construction of the model is based
on the fact that in the compression zone of the soil, flowing for 0.8 seconds, the movement of the working
body in the direction of movement of the machine is insignificant, and the cutting forces increase to the extent
of exceeding the strength limit of the soil from the acting traction force on the working body. Further, in the
process of soil dispersion, the speed of movement of the working body in the ground increases for 1.8—2
seconds, which is the reason for the increase in wear, since it is at this moment that the working body comes
into direct contact with the ground. The conducted research allowed taking into account the issue of the
influence of adhesive and cohesive properties of the soil in the process of its development and the influence
of these forces on the wear of the working bodies of earthmoving machines.

Keywords: wear, working body, earthmoving machine, soil, soil shaving, cutting velocity of soil, friction,
adhesion, stiffness of soils.
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