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Pedepar. Baenpenne TexHONOTHIH MUHUMAITBEHON 00paOOTKH TT0YBHI TPeOYeT IOMCKa HOBBIX KOHCTPYKIIMI SHEprocoeperatoniei
TexHHKHU. [[pUMeHeHne POTAMOHHBIX Pa3PhIXIIUTENEH IS TOBEPXHOCTHOH 00pabOTKY MOUBHI HA ITOUHY BBICEBA CEMSH HMEET
PAI IPEMMYIIECTB B CPABHEHHH C TPAIMIMOHHBIME OPYAMSIMH KakK 110 SHEPrOEMKOCTH, TaK U HaNPsHKEHHIO Bo3aeHcTBus. (L[en
uccnedosanusi) VI3yqauTs xapakTep pactpeIeNeH s TaBIeHIs MOYBbI Ha JIOMATKH POTAIMOHHOTO PHIXJIUTEINS ITyTeM HMUTAINOH-
HOTO Harpyxenus. (Mamepuanvt u memoost) [IpUMEHSIICS MMUTAIMOHHBI METO MOJICTPOBAHNUS HATPY)KEHHS JIOMATOK POTAIIU-
OHHOTO PHIXJIUTENS IPH B3aUMOJICHCTBUH C IOYBEHHOH cpe1oit. ONpeesiich BEIMYAHBI HOPMAJIBHOTO JIABIICHHS B PA3HBIX TOY-
Kax MOBEPXHOCTH TPEHHUS JIOMIATOK TPH WX JBIKCHAU B KPYrOBOM MOYBEHHOM KaHane. 3HAYCHUS HOPMANBHOTO JaBICHHUS YCTa-
HaBJIMBAJIMCh KOCBEHHBIM METOZIOM I10 M3MEPEHHIO BENMYUHbBI H3HOCA B PA3HBIX TOUKAX MOBEPXHOCTH JIONATOK. [IpenBapurensHo
Ha TIOBEPXHOCTH TPEHHS HOCUIICS JIETKOUCTHPAEMBIH MaTepHall H H3MepsuIach HHTCHCHBHOCTB €70 HCTHPAHIS MATHUTOUHYKIIU-
OHHBIM METOZIOM. (Pesynbmamyi u 06cysicoerue) TpaeKTopys ABHKSHNUS JIE3BHS JIONATKK B [I0YBE OMUCHIBACTCS YPABHEHHEM Tpa-
xougsl. TIporecce poIxieHus H0H00CH KOMAHHIO» U Pa3lessercs Ha JBa Nepro/a — 3armyOlneHns U BHINTYOIeHHUS JIONATKH C Te-
PEMEIIICHHEM YacTH B3PIXJICHHOI MOYBBI HA TIOBEPXHOCTH MO, [0NyUyeHb ypaBHEHHE TIEPEMEIIICHIS JIOMATKH B 3aBUCMOCTH
0T yIVia ee [OBOPOTA OT Hauasa 3artyOneH s 10 BHILTyOIeHNs i TEOPETHYECKAs 3aBICHMOCTh XapaKTepa HarpyKeHHs JIOMaTKy B
HepUOJ epeMeIIeHus. B pe3ymbrare MMUTAIMOHHOTO HATPYKEHHS JIONATOK M3MEpPsUIach HHTEHCHBHOCTH a0pa3MBHOTO U3HOCA B
Pa3HBIX TOYKAX OBEPXHOCTU TPEHHUS U MIONYUYEHbI COOTBETCTBYIONINE YPABHEHHS PErPECCHH, YTO 03BOJISUIO CYUTh O XapakTepe
BHEIITHETO HATPYXKEHHUS JIOMATOK PHIXIUTENS. (Bvigoov) Pe3anne OUBHI IPH €€ PHIXICHHN POTALMOHHBIM PHIXIUTENEM HPOKC-
XOIUT TPEMsI PEKYIIMMHI KPOMKAMH: HIDKHIM JIE3BUEM U JIByMsI OOKOBBIMU KPOMKAMHU JIOTIATKH PHIXJIUTEIS, YTO XaPAKTEPH3yeT
0COOEHHOCTH JABMKEHHS TI0YBbI 10 paboueii moBepxHOCTH Jonatku. [Ipu MpOM3BOACTBE PHIXIUTENEH CIeayeT MpeayCcMaTpHBaTh
YIPOYHEHHE HIDKHEH 1 OOKOBBIX KPOMOK JIOMIATOK TS 0OecieueH s He0OXOIMMOM H3HOCOCTOMKOCTH.

KutioueBble cioBa: jionarka poTAlMOHHOTO PHIXJIMTEIIS [I0YBbI, MMHTALMOHHOE HATPYKEHHE, paclpe/iesieH e IaBlieHus, abpa-
3UBHBIE H3HOC, U3HOCOCTOMKOCTb.

B /i murupoBanusi: Msuienko B.U. MccienoBanue pacnpenencHus N1aBICHUS Ha JIONATKH POTAIIMOHHOTO
PBIXJINTEIIS HOYBBI TyTEM UMHUTAIIMOHHOT0 MozienupoBanus // CenbckoxosaticmeenHsie Mauiunbl U mMexHo10-
euu. 2025. T. 19. N1. C. 30-34. DOI: 10.22314/2073-7599-2025-19-1-30-34. EDN: OQEMDL.

Scientific article

Simulation-Based Analysis of Pressure Distribution
on Rotary Soil Loosener Blades

Victor 1. Myalenko
Dr.Ph.(Eng.), professor,
e-mail: library82@mail.ru

Kuzbass State Agricultural University, Kemerovo, Russian Federation

Abstract. The paper highlights the necessity of developing new energy-efficient machinery designs to implement minimum tillage
technologies effectively. The use of rotary loosening tools for surface soil treatment at seed sowing depth offers several advantages
over traditional implements in terms of both energy efficiency and reduced soil impact intensity. (Research purpose) The study aims
to determine the distribution patterns of soil pressure on the blades of a rotary soil loosener under simulated loading conditions.
(Materials and methods) A simulation-based modeling approach was used to analyze the loading of rotary loosener blades during
their interaction with soil. Normal pressure values were measured at different points on the friction surface of the blades as they
moved through a circular soil channel. These values were inferred by assessing wear intensity at various blade surface points.
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To facilitate this, a soft, easily erodible material was applied to the friction surface, and its wear intensity was measured using
a magnetic induction method. (Results and discussion) The trajectory of blade movement in soil is described by a trochoidal
path equation, while the loosening process itself resembles a «digging» motion. This process consists of two phases: penetration
and retraction during which part of the loosened soil is displaced to the field surface. An equation was derived to describe blade
movement in the soil as a function of its rotation angle spanning from the start of penetration to the retraction phase. Additionally, a
theoretical model was developed to characterize blade loading patterns during soil interaction. Simulated blade loading enabled the
measurement of abrasive wear intensity at various points on the friction surface. These measurements facilitated the development
of a regression equation that defines the external loading characteristics of the loosener blades. (Conclusions) Soil cutting during
loosening with a rotary soil loosener occurs through three cutting edges: the lower blade edge and the two side edges of the blade.
This mechanism defines the nature of soil movement along the working surface of the blade. When manufacturing loosening tools,
it is essential to ensure high wear resistance of the lower and side edges of the blade through reinforcement techniques.
Keywords: rotary soil ripper blade, simulated loading, pressure distribution, abrasive wear, wear resistance.
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HPOKOE pacCIpOCTpaHEHUE TEXHOJIOTHHU
MHUHHAMAJILHOH 00pa0b0TKY IIOYB MTPEATIONATraeT
MPUMEHEHUE HOBBIX KOHCTPYKITUH TTOYBO-

obpa3syroreit TexHukH [1] mis moBepxHOCTHON 00pa-

00TKM Ha TITyOUHY BhIceBa ceMsH [2]. Llenenanpapnen-

HOCTb MOMCKA HOBBIX KOHCTPYKIIUH COPHEHTUPOBAHA

Ha JOCTHXCHUE MUHUMAJIbHBIX SHEPTeTHUECKHX 3a-

TpaT ¢ cOXpaHEeHHUEM He0OXOAMMOT0 KaueCTBa BBITION-

HEHHS TEXHOJIOTHUSCKUX oneparui [3].

[IpuMeHeHne pOTAIIMOHHBIX PAa3pPBIXJIUTEICH IS

MOBEPXHOCTHOW 00pabOTKH MOYBHI HA TITyOUHY BBICE-

Ba CEMSTH UMEET PsJl IPEUMYIIECTB B CPABHEHUH C Tpa-

JUIMOHHBIMU OPYIUSMHU (KYJIBTUBATOPBI, 1Y IAJIbHHU-

KH) 1 00eCIIeunBaeT CHIKEHUE YHEPTOEMKOCTH Ha

17-22%, coxpaHsis HU3KO€ HanpsKeHHe BO3JecTBUS

Ha Io4BY (cxkarue, pactsokenus) 0,5-1,5 MlIla [4].

TpaauunoHHO 17151 00PaOOTKH MOYBBI HCHIONB3YIOT
paszHooOpa3HbIe paboyure OpraHbl, B OCHOBE KOTOPBIX,

KaK IPaBHIIO, MIPSIMOM UITW KOCOTIOCTABIICHHBIH KJIHH.

[pu nBMKEHUU KIIMHOBUAHBIX PA00OYHX OPTaHOB B T10Y-

B€ IIpOIIecC e pa3felieHrs Ha yCTONYUBbBIE COBOKYTI-

HOCTH BBI3BIBAET UepeI0BaHUE BO3ACHCTBUI HAaMIpsKe-

HYSI CKATH S, CKOJIA M PACTsKEHHS. [Ipy 9TOM MPOYHOCTD

MOYBHI Ha cxkaTtue 10 10 pa3 BeIIIe, 4eM P pacTsiKe-

HUU, a TAK)KE IPH YPE3MEPHOM CIKATUH CHUKAETCS Ka-

4ecTBO 0OpaboTtanHo# nouBsl (Uymakos E.B., Maau-

»karoBa A.I. HepaBHOMepHOCTE AedopManuii npu

pacTsHKCHUH U TIPH CKaTUH; ¢0. KoH(D. « COBpeMEeHHBIC

MaTepHabl, TEXHUKA H TEXHOJIOTUH B MAIIIMHOCTPOE-

Huny, Aunmkan, 2014 1.). B cBsizu ¢ aTum pabodue op-

raHbl, IEHCTBIE KOTOPBIX OCHOBAHO HA ITPUHIIUTIAX T10-

JIOOU ST «KOTIaHWIOY», 00JIee IPEATIOYTUTEIILHbBI IS

TEXHOJIOTHH MUHUMAaJIbHOH 00pabOoTKH OYBHI [5].

JelcTBUTENBHO, COCTABIISIONIUE TIOYBY CTPYKTYP-

HBIE arperaTsl MPeACTAaBISIOT COO0H yCTOMYNBEIE ITOY-

BEHHBIE COBOKYITHOCTH M3 YaCTHIl MATEPUHCKOM ITOPO-

JIbl, CKpETJIEHHBIE JOCTATOYHBIM KOJIUYECTBOM

arpoMUHEpaIbHBIX 00pa3zoBanuii. [Ipu aTOM CTPYK-

CENIbCKOXO3AMCTBERHBIE MALIMHbI 1A TEXHONOT MM + Tom 19 +N1 + 2025

TYpPHBIE arperaTbl COCAUHEHBI APYT C IPYTOM OTICIb-
HBIMU TUJIOMIAIKaMH, OTIPEAEIITFOIIIMMHE FX CBSI3HOCTb.
Bce octanbHbIe MyCcTOTHI 3aMI0JTHEHBI IN0O0 BOJOH, JIU-
00 ToYBEeHHBIM BO3yXoM. [Ipeomonenue s3Tux CTpyK-
TYPHBIX CBSI3€H M pa3AeJIeHNe MMOUBbI HA YCTOHYMBEIE
arperaTHele COBOKYIHOCTH JIJISl CTICJBIX MOYB IPOKC-
XOIUT OPHU CO3JaHUU BHYTPEHHUX HanpsokeHui 0,1-
0,3 MIlIa onpeneneHHOM HAaTpaBIeHHOCTH. B TO ke
BpeMs JJIS pa3pyIIeHUsI HEMOCPEICTBEHHO CTPYKTYP-
HBIX TIOYBEHHBIX arperaToB TpeOyeTcs co31aTh BHYT-
pennue Hanpspkerus 6onee 10 Mlla [4]. Ilocnennne
00CTOSITENNbCTBA TOYEPKUBAIOT AKTYaIBHOCTH HCCIIE-
JIOBaTEJIBbCKUX pabOT 110 000CHOBAHHUIO KOHCTPYKIUI
POTAIIMOHHBIX PHIXJIUTENEH TOYBHI.

LLENb nCCNEAOBAHNSA — YyCTAaHOBUTH XapaKTep pac-
MpenesIeHus TaBJICHUS TIOYBBI Ha JIOMATKH POTAIIHOH-
HOT'O PBIXJTUTENS.

MATEPVANBI M METOABI. McTiONb30BaHHBIN B HCce-
JIOBAaHWUU METOJl UMUTAIIHOHHOTO MOJICTUPOBAHUS TIPO-
1ecca paboThI MOYBOPSKYIIUX JeTaIeH 00eCIeunBal
BO3MOYXHOCTH TPUMEHEHU I HEOOXOUMO TTPHOOPHOTH
0a3pl UI3MEPEHHS U HE OTPAaHUYNBAJI B BBIOOpE BpeMe-
HU u3Mepennii [6]. UMUTalnOHHBINA CTEH MPEICTaB-
5171 OO0 KPyTOBO# IOYBEHHBIN KaHaIl, TJIe TOYBEH-
Hasi cpeJia COCTOosIa U3 MOYBEHHO-TIECUaHOM cMecH
(merxuii CyrmmHOK) He0OX0IUMOM TBEPAOCTH C BIIAXK-
HOCTBIO 18-22%.

Monens pOTalIHOHHOTO PRIXJIHTEINS TPEACTABIISLIACH
B BHJIE OTJEIBHON CEKLIUH, Ha 00071 KOTOPOH pazMeria-
JIMChH MIPSMBIE PaJIUaIbHO PACTIONOKEHHBIE JTOTATK K. Pa-
nuyc oboma » = 120 MM, IIIMHA JOMATKHA 1y = 70 MM.
Hanecenue nerkoncTupaemMoro Mateprasa Ha MoBepx-
HOCTB TPEHHS JIOTATOK 00ECTIEYNBAJIO IOBOJIHHO TOUHOE
HU3MepeHre MarHUTOMHAYKIHOHHBIM CIIOCOOOM BeJH-
YIH H3HOCA B Pa3HBIX TOYKAX MOBEPXHOCTH.

PE3ynbTATBI M 0BCYXAEHMS. [Tpu BEIOOpE mapameT-
POB UCTIBITBIBAEMON MOJICIIH POTAIL[HIOHHOTO PHIXJIUTE-
JIs1 TIOYBBI YYUTHIBAIACH PE3YJIBTAThI TEOPETHUSCKIX
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UCCIIEOBAHUH U MPAaKTUYECKUX IPOBEPOK [7, 8]. B Tom
YHClIe YIYUTHIBAIUCH PE3YJIbTaThl HCCIEIOBAHU I KOM-
OMHUPOBAHHBIX PHIXJIUTENEH U XapaKTEPUCTUKHU UX
npakTuyeckor padotsl [9; Hopmupsaes A.P., Humo-
HOB b.M Pe3ynbTaThl HCTIBITAHUH 110 BEIOOPY pOTAIH-
OHHOI'O PBIXJNUTENs; MaT KoH}. « THHOBaMu B
CeJIBCKOX03SIIICTBEHHOM MAIIMHOCTPOEHHUH, SHEPTOC-
Oeperaronie TeXHOJIOTHH U TTOBBITIeHHE 3P hEeKTHB-
HOCTH UCIIOJIBb30BaHus pecypcoBy». U. 1. Pa3anckuii
T'AY, 2022. C. 447-443. EDN: MBQQQY).

Cxema paboThl pRIXJIUTENS IPUBEACHA Ha pucynxe I.

Puc. 1. [lpunyunuanvhas cxema pabomol pomayuoHHO20
poixaumens nouswvl: 1 —aonamku; 2 — 0600 Kpennienus io-
namox; 3 — ocb 8paweHus 0000a;, 4 — 3auUmHbIIL KOHCYX;
Su 6 — unmepeanot 3a2nyOaeHUS U 8bI2NYONIeHUsL IONAMOK
Fig. 1. Schematic diagram illustrating the operation of a
rotary soil loosener: 1 —blades, 2 — blade mounting rim; 3 —
rim rotation axis; 4 — protective casing; 5 and 6 — blade
penetration and retraction interval

IIpu ABMXEHUH PHIXIUTEIS B HAIIPABICHUH } 00011
KpeIUIeHHUs JIONaToK 2 epeKaThIBaeTCs MO MOBEPXHO-
CTH T0JI51, TIOOYEPETHO BHEAPSS IOTATKHU | ¥ TIPOU3BOIA
PBIXJICHUS TIOBEPXHOCTHOTO CJIOS ITOYBHI. PRIXTHTEND
B JaHHOM ClTy4ae IpUMeHseTcs OeCipiBOAHEIH, a Bpa-
meHne 000/1a MPOUCXOIUT 33 CYET PEAKTHUBHOTO JEii-
CTBUSI IOTPYKEHHBIX B IOUBY Jonarok. JlaBienue cu-
siott F' cozmaeTcst 1n00 HABECHOM CUCTEMOM TpaKkTopa,
00 0aITACTHBIM TPY30M.

TpaexkTopus ABUKEHUS J€3BUS JIONATKH (TOUYKA 6)
OCYIIECTBIISETCS MO TPAXOUIE, TTAPAMETPUIECKOE YPaB-
HEHHUE KOTOPOI NMeeT BU:

x=r.—(r+n)sina, y=r—(r+ n) cosa, (1)
rze r —panuyc 00oaa, MM; 1 — IJIMHA JIONIATKH, MM; { —
YTOJI TIOJIOXKEH U ST IOTIATKH, paf; o. — TOT Xe Yo, Tpa.

B mpouiecce 3armyOneHus omnaTka IOBOPauynBaeT-
Csl Ha HEKOTOPOW yTOJ 0, HAYMHas OT KaCaHUs MOYBBI
Olmax IO JIOCTHKEHISI MAKCHMAJIBHOH TITYyOHHBI TIOTPY-
JKEHUs B TOUBY . = 0, T.€. OT @, K OJIOKEHUIO @16, U Ja-
Tee K a,6, (puc. 2). llpu 5TOM IIIHHA TTOTPYKEHUS J0-
MATKY U3MEHSIETCS TI0 Mepe €€ MMOBOPOTa

-1,

@

nl = nO -r (COS(Z
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=0

Puc. 2. @aszvl nepemewerusi ionamxu puixaumes 6 nouse.
Touxu 0, 0,, u 0, — nepemewgenue ocu 0600a pLIXIUMENSL,
nepemeujerue as K a,8, — 3a2nyoieHue; nepemeujerue a6,
K a,6, — 8bl2/lyOneHue

Fig. 2. Phases of loosener blade movement in the soil. Points
0, 0,, and 0,— movement of the loosener rim axis, movement
as to a,6, — penetration, movement a,6, to a,6,— retraction

e n; — TeKyIiee 3HaYCHHUE JUTMHBI IIOTPYKSHHS J10-
MaTKH; 1y — 00IIas JUTMHA JIONATKH; 7 — paguyc 000a;
0, — YTOJI IOBOPOTA JIOMATKH.

B nepBom npHOIUKEHUN YCIOBHO MPUHSATO, YTO
BCJIINYMHA HOpMaHbHOI‘O JaBJICHHU A BHa4YaJI€ OAUHAKO-
Ba 10 BCEH MOBEPXHOCTH TPEHHS U TOJIBKO 3aBUCHT OT
MPOIOJDKUTEILHOCTH NIEPEMEIIICHHS TIOBEPXHOCTHU B
II0YBC HpI/I N3MCHCHUUN yrna a. TOI‘IIa C y‘IeTOM BI)Ipa-
skeHHs (2) MOYKHO CYUTATh, UTO XapaKTep U3MECHEHUS
HOPMAaJTHLHOTO JIABJICHUS I10 JIJTUHE JIS3BU S OYICT 1MOJ10-
O€H 3aBUCHMOCTH:

1

{ni=n0_r(cosa_1)’ (3)
N; = n; Ny

rae N, u Ny — Tekyliee U HEKOTOpO€ HOMUHAIbHOE 3Ha-

YeHNE HOPMaJIbHOTO 1aBJICHHUSL.

duznyeckoe Harpy>kKeHHeE JIOMATOK POTAI[MOHHOTO
PBIXTIUTENS TPOBOAUIIOCE Ty TEM HMUTAIUOHHOTO MO-
nenupoBanus [10]. YuutsiBas nponoplroHaIbHOCTh
BEJINYMH HOPMAJIBHOTO JIaBJICHUS U NHTEHCUBHOCTD
H3HOCa (BBIHOCA) MaTepuaa B COOTBETCTBHH C 3aKO-
HOM Apdapa, IpUHUMAaeM HHTEHCUBHOCTh H3HOCA KaK
MIEPEMEHHYIO B HCCIIEAOBAHNY XapaKTepa pacipene-
JICHU s 1aBJICHUS HA TOBEPXHOCTH TpeHus [11].

Ha pucynke 3 nzo6pakens! rpadudecku pe3yabTa-
THI U3MEPEHU I THTEHCUBHOCTE!N U3HOCA B Pa3HBIX TOU-
KaX MIOBEPXHOCTH TPEHUSI JTONATKH peIxautens AM=f{(n;).
Ha Hem pacnosnoskeHsl Be MIKaibl adCIuce: a — yro
[IOBOPOTA JIOTIATKHU MPH JBUKEHHUH €€ B TIOYBE U 71; —
TEKyIllee 3HaYCHUE JITNHBI JIOTIATKH, & TAKXKE JIBE OCH
opaunat N(H) — HopManbHOE AaBlieHue U 4] —MHTeH-
CHBHOCTPH U3HOCA NP UMHTAIIMOHHOM HaTrpY’KEHHH.
IlomydeHsl 1Be XapaKTEPUCTUKH, IPU ’TOM HHTEHCHB-
HOCTB HArPy>KEHU 1 JIOMAaTKH B 000UX CIydasx yMEHb-
HIaeTCs OT JIE3BUS K CIIMHKE.
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Puc. 3. Pacnpedenenue dasnenus noussl no O1uHe 10NamKu
pomayuonnozo puixaumens. N = f{a) — meopemuueckoe npu-
onusicenue; AU = f{n;) — umumayuonnoe nazpysicenue

Fig. 3. Soil pressure distribution along the length of the rotary
soil loosener blade. N = f{o) — theoretical approximation;
Al = f(n;) — simulated loading

VpaBHEHME perpeccuy Mpy IMUTALOHHOM HarpyKEeHUHU:
AM =—-0,00057" + 0,0019%> — 0,047n + 1,176.  (4)

Pe3ynprarhl n3MepeHnss MHTEHCUBHOCTH U3HOCA ITO-
BEPXHOCTH TPEHUS 10 LIUPHHE JIOTIATKH [TOKa3aHbI Ha
pucynke 4.

YpaBHEHUE perpeccui, ONHUChIBaIOIIee HHTEHCUB-
HOCTb M3HOCA [0 IIHUPHUHE JIONATKHU:

AM = 0,001/ —0,0434 + 1,611. 5)

OOmmit KOHTYp 00BEMHOM MIOPHI MHTEHCUBHOCTH
M3HOCA JIOMATKHU PHIXJIUTENSA MIPU B3aUMOJIEHCTBHH C
MOYBOH (puc. 5) XxapakTepusyeT HepaBHOMEPHOCTH Ha-
Ipy>KEHHsI 1 U3HOCA TIOBEPXHOCTH TPEHU . 3A€Ch Cey-
€T OTMETHUTh, YTO BCE MIOYBOPEXKYILUE AETAIH Pa3Iny-
HBIX OPYANH UCTIBITHIBAIOT HEPABHOMEPHBIE HATPYKEHHE
W U3HOC noBepxHocTed Tpenns [12, 13]. [Ipu aTom nme-
eTcsl BO3MOXHOCTh YHCJICHHOTO MOJCTUPOBAHUS SMITH-
PUYECKUX AAHHBIX JUIsI TPAKTHUECKOT0 pUMeHeHus [14].

BbiBoabl. Pe3anme mouBsI mpu ee 00paboTKe poTa-
LIMOHHBIM PBIXJIUTENIEM IPOUCXOAUT, 110 KpaitHel Me-
pe, TpeMsi peXKYLIIMMHI KPOMKaMU: HYIDKHUM JIE3BUEM U

| | | I | ih{MM}I
0 10 20 30 40 50

Puc. 4. Pacnpeoenenue unmencugrnocmeti usnoca (A1)
nogepxrocmu mpeHnus no wupune ionamxu (h)

Fig. 4. Wear intensity distribution (A1) on the friction surface
along the blade width (h)

2

Puc. 5. Obvemnolii KOHmMYp 3RIOPBI UHMEHCUBHOCTU AOPA-
3U8HO20 U3HOCA Aonamxu: 1 — ronamka peixaumens,; 2 —
BEPXHSISL 2PAHb DNIOPbL

Fig. 5. Three-dimensional contour diagram illustrating the
distribution of abrasive wear intensity on loosener blade:
1—loosener blade; 2 — upper surface of the diagram

IBYMsI OOKOBBIMH KpOMKamu Jonatku. Mcxons us sto-
I0, I0YBa IIEPEMEIIAETCsI HE TONBKO B HAIIPaBJIEHUU OT
HUYKHETO JIE3BUS, HO U OT OOKOBBIX I'paHEH JIOMATKH,
BBITIOJTHAOMUX QYHKIIUU PEKYIIHX KPOMOK.

TpaexTopus IBM>KEHNUS JIONATKHU B ITpoLiecce 3ari1y0-
JICHUS TIPeNINoiaraeT BO3MOKHOCTh IPUMEHEHHUS JIO-
[ATOK KPUBOJHHEHHON (OPMBI, yIIydIIaroIIed ux 3a-
Iy OJISIOLINE CIIOCOOHOCTH.

IIpakTHyeckoe mpuMeHeHNEe BBICOKOIIPOU3BOIH-
TEJbHBIX POTALMOHHBIX PRIXJIUTEJICH MIpenycMaTpu-
BaeT HEOOXOAMMOCTH IIPU UX U3TOTOBJIICHUH obecrie-
YUBATh Pa3HYI0 N3HOCOCTOMKOCTH HIKHEH 1 OOKOBBIX
KPOMOK, 00Jiee Harpy>KeHHBIX B poLecce paboThI.
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