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3ABUCUMOCTH MEXIY HOPMAJbHBIM HAIPSI)KEHUEM
U OCAJIKOM NOYBbI

AnHoTtauus. IlonyyeHbl aHATUTHYCCKHE 3aBHCHMOCTH MEXAY HOPMAajbHbIM Ha-
HPSDKEHAEM M OCAIKOH MOYBBI.

Abstract. Analytical relationships between normal tension and soil sediment were obtained.
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B 3emienmenpyeckoii MeXaHWKE HAHMOONbBIICE pPACIIPOCTPAHCHHE HAXOMAT
CJIENYIOLIIE 3aBUCHMOCTH MEXAY HANPSDKEHUEM CKaThs M ocaakod mramna [1-3]:
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1+ Ceart ®
rae k — k0d(QQUIHEHT OOBEMHOTO CMSITHS IIOYBEI, H/M3; p — cpemHee

yaenbHOe naBneHue, [la; P — mepuMmerp OonmopHOW miomanu, M; F — omnopHas
miomank, M ¢ — KOHCTAaHTa; [ — IOKa3aTelb CTENeHH AedOpMHPYeMOCTH
TIOYBBI; €y — KOHCTAaHTa JIe(OPMHUPYEMOCTH C ITOCTOSIHHOW pa3MepHOCTEIO, [1a;
€ =h /D — orHocuTenbHas aedopmanys; D — tuaMerp mramna, M; po — npenesn
Hecymiel crmocoOHocTH mouBHL, [1a; k) — KoHCTaHTa medopMupyeMoctd, M; L' —
6e3pa3MepHbIil KO3 QUIMEHT OTHOCUTENBEHON KECTKOCTH; €, — OTHOCHUTEIbHAS
nedopMarys MouBkl B TOUKE Neperuda KpuBoi 1ehopMHUpOBaHHS.
[Mpoananm3upyem BO3MOXXHOCTb IIPUMEHECHHS 3aKOHOMEPHOCTEH
nedopMupoBaHus MouBH mTamMnoM (1)—(8) k mpormeccy nepeaBmKeHUs Koec.
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Jns  Toro 9TOOBI MOXHO OBUIO MPHUMEHHTH  3aKOHOMEPHOCTH
ne(OPMUPOBAHHS IIOYBBI INTAMIIOM TPHUMEHUTECIHPHO K KAUCHHIO Koleca,
NPUMEHSIOTCS CIIEAYIOLUE AonyeHus [4].

1. Cuna peakiuy MOYBEI Ha AIIEMEHTE MIOBEPXHOCTH KoJieca IMPOXOAUT Yepe3
€ro OCh U paBHA HAIIPSDKCHUIO G, YMHOKCHHOMY Ha IUIOMIAh 31eMeHTa dA (pu-
CYHOK 1, a).

2. HampsbkeHme G 1MOA KOJIECOM pPAaBHO HAMPSDKCHUIO TION IIITAMIIOM,
BIABJICHHBIM B IOYBY Ha DIYOWHY, HA KOTOPOW HAXOIUTCS PacCMaTPUBACMBIHA
AIIEMEHT MOBEPXHOCTH KoJeca.

[lpu BBHIMONHEHWHM AAHHBIX JOMYIICHHH MOXHO HPHUMEHITH 3aBUCHMOCTH
MEXIy HApsHDKEHUEM G U OCaJIKOW mITamIia 4 (pUCYHOK 1, 6) It OnpeiencHus
HATPSDKEHUH B pa3MEUCHHBIX TOYKaX KOHTAKTa KoJleca C IIOYBOM.

=

a 0

Pucynok 1 — Jledopmanust mouBsI:
a — cxeMa J1e(hopMHUPOBaHHS OYBHI KOJIECOM U IIITAMIIOM;
6 — 3aBUCUMOCTb MEXIy HAIPsDKEHUEM G U JedopManueii odBH /1

[pu m3ydeHnn mporecca BAaBIHBaHUS AeopMaTropa yCTaHOBIEHO [5, 6, 7,
10, 11, 12], 9yTo KpuBas HU3y4aeMOro SBICHHUS MOXXET OBITh CHMMETPHUYHOU
JUIIb B HEKOTOPBIX YACTHBIX ciydasx. B obmem ciydae medopMupoBaHUs
OECKOHEYHOT0 IOITYNPOCTPAHCTBA IOYBBl OHA aCHMMETPHYHA OTHOCHTEIHHO
Touku meperuda [5]. [TosToMy mporecc ocaakd TOYBHI IION BO3ICHCTBHEM
nedopmartopa OyneM XapakTepH3oBaTh AHAIUTHYECKHM OIMCAaHWEM KpHUBOH
BIABIMBAaHUS, COCTOSIIEH W3 BOTHYTOrO M BBIIYKJIOIO YYacTKOB. Tak,
J.J. 3onorapeBckas, ucnons3ys pe3ynsTatsl uccnenosanus .M. ITokposckoro
n npemtoxkeHHylo B.B. KampIrmHeIM  3aBHCHMOCTH  T'MIEpPOOIHYECKOTO
TaHTeHCa MEXIy CONpPOTHBICHHEM M ocaakod 1mouBbl (7), momydmia

crenyromyo Gpopmyny [6]:
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OTHOCHTEJIbHAS OCaJIKa; /iy — SKBUBAJICHTHAS BBICOTA Je()OPMHUPYEMOro CIIOs, M;

&, — OTHOCUTEINbHASI OCAJIKa MOYBbI, COOTBETCTBYIOLIAS TOUKE Teperinda KPHBOA.
®opmyna (9) Oonblue mpuemMiIeMa Uil MPaKTHYSCKOrO HCIIOIb30BaHMs, YeM

BEIpakeHHe (§), TaK Kak BXOASIINE B Hee KOI(PPUIIMEHTH UMEIOT (hHU3NIECKUA
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CMBICII M JIETKO ONpEAeNsoTcs U3 onblTa. OQHAKO, OHA TAaKKE CUMMETpHYHA
OTHOCHTEJIIFHO TOYKH Ieperuda, 4ro HE COBCEM TOYHO OTPAKaeT IpoIecc
BIABJIMBAaHUS B HAYAJILHOW CTAJHH.

Jlns HaxoAeHHMs ~— ypaBHGHHS ~ KPHBOW  BJIABIMBAHUS ~ BBEICM
BCIIOMOTATeNbHYIO cucreMy koopauHar oCh . Hauwanmo maHHOM cucrembl
KOOpAMHAT HOMECTUM B ToukKy mneperu6a C. Bplmykiblil ydacTok KpuUBOM
BIABJIMBaHUS B ccTeMe KoopanHaT GCh ONMCHIBAETCS ypaBHEHHEM:

c-s:pthk—m/?, (10)
P

. 3
rae k, — xoaddunueHT 06bEMHOr0 CMATHA IOYBHI B Touke nepernda C, H/iv'.

Kpuyro BraBnmBaHus (pUCYHOK 2) OymeM ONMUCHIBATH IBYMs YPaBHCHUSIMH.
3aBUCUMOCTh MEXAY CONPOTHUBICHHEM M OCAAKOM [UIsi BOTHYTOIO Y4acTKa
“MeeT creayromuil Bug [5]:

k
o, =GV—(GO+GV)th—’"(hV—h). (11)
: : (e} 0 +GC v :

JIns mpakTHYecKOro WCIONb30BaHUS paBeHCTBO (11) HempuemileMo H3-3a
TPYIHOCTH OIpEICICHUs] HAMPSIKCHHUS Gjp, OOYCIOBICHHOTO CIICTUICHUEM
mouBEl. BeIpazum ero depe3 kodpQuIueHT k) 0OBEMHOrO CMATHS B Hadale
mporecca BaaBmuBaHus (ky = tgo,). Bo3bMeM Mpon3BOAHYIO HANIPSDKCHUS G IO
ocanke s u3 ypaBHeHHS (19), OTHOBPEMEHHO BOCIIONB30BABIINCH TEM, YTO MPH
hZO,Gl :O,ak() :dcl/dh
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PI/ICyHOK 2 — 3aBUCHUMOCTD MEXKAY COIIPOTUBJICHUEM U OCaJKOH IITamIa

3aBHCUMOCTh COIIPOTUBJICHUA OT I‘J'Iy6I/IHI>I Ha BOT'HYTOM YYaCTKE KpI/IBOﬁ
BJABJIMBAHHWA B TAKOM CJIy4ae 6yI[€T HUMCTh BU:
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I[J'IH BBIITYKJIOI'O Y4acCTKa 3aBUCHUMOCTb MCKAY COIIPOTUBJICHHUEM U OC&HKOﬁ
3alruIeM CJICAYIOIUM 06pa30M:

G, =0, +(p0—c5y)th k, (h—hy), (13)
0~ O,
IIe ©, — CONPOTHBJICHHE BJAABIMBAHUIO Jedopmaropa BO BTOPOI cTamud,
XapaKTepU3yeMoil BEIMYKIIBIM Y4acTKOM KpHBOH, [1a;

Haiiném miyOuHy ciiena B 3aBUCHMOCTH OT JABJICHHS JBW)KUTENS HA TTOYBY.
Ecnu naBnenue MeHbIIE CONPOTHBICHHS BAABIMBAHUIO B TOUYKE IIEeperunoda,
1yOnHa ciena onpexaensercs u3 hopmymnsl (12):

h, A, (GV - cs)
th—' A, - Arth————= |, (14)

0 m*y

e A, = Arch\Jk, | k,.

Jns  chywas, Korma [aBiICHHE JBIDKMTENS HA [OYBY IIPEBBINIACT
CONPOTHUBJICHNE BJIABIMBAHUIO B TOYKE Tepernba, mIyOMHY ciefa HaxoIuM H3
BeIpakeHus (13):

(n=0)) om0 (15)

'm Py —0O,

Mo ¢opmynam (14) u (15) crpoum 3aBHCHMOCTH Je(OpPMAIH TOYBHI C
Pa3MTUYHBIMU MEXaHMYECKHMH CBOMCTBAMHU OT JaBieHHs Ha HeE (PUCYHOK 3).
Prixnas nousa (o, = 80 klla; 4, = 0,058 m; £, = 2500 xIla/m; ky = 300 xIla/m;
po = 200 xIla); mnouBa cpenneil miornoctu (o, = 200 xlla; A, = 0,058 m;
k,, = 5000 xI1a/m; ko = 1500 kIla/m; py = 500 kI1a); mo4Ba BBEICOKOI IITOTHOCTH
(o, =300 I1a; h, = 0,058 m; k,, = 7500 xIla/m; ky = 2250 xIla/m; py = 750 klla).
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Pucynok 3 — 3aBucumocTb aehopManny OT HAMPSDKEHUS B TIOYBE:
1 —ipu ko = 300 xIla/m; 2 — ipm; ko = 1500 xIla/m;
3 —pu ko = 2250 klla/m
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U3 pucyHka 3 BHIHO, YTO U MOYBBI HEOONBIIONW HMCXOTHOHM IUTOTHOCTH
(ko = 300 xIla/M) 4YeTKO BBIACNAIOTCA TPU y4dacTKa: BOTHYTHIM, ONU3KHN K
NPSMOIUHEWNHOMY U BBIMTYKIJBIN. J{J151 HOYBBI ¢ BEICOKOM HCXOAHOM MIOTHOCTBIO
(ko = 2250 xIla/m) 4eTko BBIOENSACTCS CPEOHHUNA MPSIMOMMHEHHBIA Y4acTOK, a
BBIITYKJIBIA — OTCYTCTBYET.

3akiiouenue. 1. B obmem ciydae nedopMupoBaHus, KOrna IJIOTHOCTh
MOYBBl B DPA3IMYHBIX TOPH30HTAX MaJ0 pPa3ININMa, 3aBUCHMOCTH MEXIY
HaNpsOKEHMSIMH  CKaTHS M OCAJKOM IITaMIa uMeeT S-00pasHbIi Xapakrep.
I'paduk 5TOI 3aBHCUMOCTH, WMCIOIIUN BOTHYTBIH W BBIMTYKIBIH YYaCTKH,
SIBJISIETCS aCCHMMETPUYHBIM OTHOCHTENBHO Ieperuoa.

2. JIns ompeneneHus IIyOWHBI ciiela TPH BO3JICHCTBHM KOJIEC ClenyeT
NIPUMEHSATD TPEUIOKEHHbIE 3aBHCUMOCTH, OIMCHIBAIONINE aHATUTHYECKHE
BOTHYTBI W BBITYKJIIBIH YYacTKH KpuBoil aedopmupoBaHusa. M3 rpadukos,
MIOCTPOCHHBIX MO IONXYYEHHBIM 3aBUCUMOCTSIM BHIHO, YTO C yBEIWYCHHEM
PBIXJIOCTH TIOYBBI YCWJIMBAE€TCS BOTHYTOCTh B HayalbHOH CTaauul H
BBIITYKJIOCTh B KOHEYHOH CTaany 1e(OpMHUPOBaHUSI.
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Summary. In the general case of deformation, when the soil density in different ho-
rizons is poorly distinguishable, the relationship between compression stresses and
stamp settlement has an S-shaped character. The graph of this relationship, which has
concave and convex sections, is asymmetrical relative to the inflection. To determine the
depth of the trace under the action of wheels, the proposed dependencies should be used,
describing the analytical concave and convex sections of the deformation curve. From
the graphs constructed using the obtained dependencies, it is evident that with an in-
crease in soil looseness, concavity in the initial stage and convexity in the final stage of
deformation increase.
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HEPCIIEKTUBHOE KOHCTPYKTHUBHO-TEXHOJIOI'MYECKOE
PEIIEHUE PABOYEI'O OPTAHA
KYJIBTUBATOPA-TJTYBOKOPBIXJIMTEJIA

AnHoramus.  OOpaborka  TOYBBI  SBISETCS ~ Hambonee  DHEPrOEMKHM
TEXHONOTHYECKMM MPOLIECCOM B TEXHOJNOTHH IPOU3BOACTBA CEJIbCKOXO3SHCTBEHHBIX
KyJIbTyp. BbIcokue sHeprosarparsl mpu o6paboTKe IM0YBbI 00YCIOBICHBI MPUMEHEHHEM
TPAIULHOHHBIX IOIXOJOB K IPOCKTHPOBAHHIO TI'EOMETPUH pabo4Mx  OpraHoB
0YB00OPabAaTHIBAOLIMX arperaros. OcHoBHast 3a/1a4a [IEPCIIEKTHBHOTO
KOHCTPYKTUBHO-TEXHOJIOTHYECKOTO  PELICHHMS — CHIDKCHHE 3aTpar »dHEPrud  Ha
BBIIIONIHEHHE TPOLECCOB GOpMHUPOBaHHs TPeOyeMOil CTPYKTYpbl KOPHEOOUTAEMOTO CII0s
Y MUHUMH3ALMI0 H3HOCA KOHTaKTHBIX [TOBEPXHOCTEHL.

Abstract. Soil cultivation is the most energy-intensive technological process in the
technology of agricultural crop production. High energy costs during soil cultivation are
due to the use of traditional approaches to designing the geometry of the working bodies
of soil-cultivating units. The main task of a promising design and technological solution
is to reduce energy costs for performing the processes of forming the required structure
of the root-inhabited layer and minimizing wear of contact surfaces.
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