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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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KmoueBble cioBa. ITouBooOpabarbiBatomne pabodre OpraHel, KyIBTHBAaTOp-
[ITyOOKOPBIXJIMUEINb, YIPABICHUE BHYTPUIIOYBEHHBIMU PEOTIOIMYECKUMH IPOLIECCAMHU

Key word. Tillage working bodies, deep-soil cultivator, control of subsoil rheologi-
cal processes

Jns BeiOopa ®  oOocHOBaHWS  (QOpMBI  pabodeld  MOBEPXHOCTH
MOYBOOOPAOATHIBAIOIINX PA0OYUX OPTaHOB OPYIUH AT OCHOBHOU (TITYOOKOIN)
00paboTKM MOYBHI HAYYHBIM KOJUICKTHBOM OBUIH NPOBEICHBI TEOPETUUECKUE U
JKCIEpUMEHTaNbHbIE U3bIckanus [1, 2, 3].

B kuHemarmueckoM IpeicTaBIeHHH AedOopMalny TpH HU3rube, cxarue
XapakTepu3yeTcs CONMMKEHHEM YacTHUIl TOYBEHHOTO IIACTA, @ pacTsDKEHUE — X
yraneHueM. I'paHunmeil Mexmy 3THMH THIAMH JedopManuii sBiseTcs 30HA
OTHOCHTEJIFHO HETIOJBIKHBIX YAaCTHI], COOTBETCTBYIOIasi HOpMalbHOU ocn Ok,
KOTOpasi NpeICTaBIsieT HOPMalbHBIE JedopManuu Iutacta. [Ipu 3ToM JTHHUU
1-1 OymyT cTpeMHTBhCA 3aHATH IOJIOKEHHWE Todek JmHMH 2-2, a Touka Ok
nepecedeHus auHUM 1-1 1 2-2 Oynet Haxonutes Ha ocu Oe. HeliTpansHble ocu
yrnpyrux HanpspkeHud Oc u  gedopmanmii Oe coBmamaior ¢ ocblo O
CONPOTHUBIICHHUS cedeHus Tuiacta (pucyHok 1.1, a).

[lpu meHbIICH BenwywHE pamuyca Rpp KPUBH3HBI pabodell MOBEPXHOCTH
kuHeMatnieckuit meHtp Oy nedopmanuii Oymer coBmagaTh ¢ IeHTpoMm L]
pamuyca Rpp, 4YTO BBI3OBET IIOHIXKEHHE YpOBHSI ocu Og HIKE OCH
conporusnenust cedenus Oj (pucynok 1.1, 6). Ilmact Oymer moBeprayT
N30BITOYHON AeopManny CKATHS, YTO MPUBENET K MMOBBIIICHUIO SHEPro3aTpar.

a o

Pucynok 1 — Cxema, IeMOHCTPHUPYIOLIasi 3aBUCHMOCTD PACIIPEISICHHSI HOPMAaIbHBIX
HAIPSDKCHUH B MOYBEHHOM IUIACTE OT Paanyca Ryp IPOMOIBHOTO ceueHus paboueit
MOBEPXHOCTH [4, 5, 6] (TIOSICHEHUSI B TEKCTE)
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CrnemoBaTenlbHO, UISI MEHEE DJHEProeMKOro u 0Oojee KaueCTBEHHOIO
pBIXJIeHHS TutacTa weHTp [opr paamyca Ryt KpUBU3HEI paboueit
ITOBEPXHOCTH JTOJDKEH HAXOIWTCS Ha YPOBHE BEPXHEH TPETH BBICOTHI ItacTa H.

Tarxke AN CHWKCHUS DJHEPro3aTpaT BBIIONHCHHS TEXHOJIOTHYECKOH
olmepaldyd  BO3MOXKHO, ITyTeM YMCHBIICHHUS yIYIa YCTAHOBKH pabouci
MTOBEPXHOCTH KAXJIOTO dJIEMEHTa B IIyOMHE MoYBeHHOro cios [7, 8, 9, 10, 11,
12, 13]. Omnako mis obecredeHUs 3aJaHHOTO MOIBbEMA IIAacTa Ha BHICOTY /i
IpH YMCHBIICHUW VyIia [} [UIMHA IUIOCKOTO KIIMHA S YBEIHYMBACTCS B

COOTBCTCTBUHU C OHpC,I[CHéHHOﬁ 3aBUCUMOCTBIO:
S/h=1/sinp. (1)

VYBenudyeHne COOTHOIICHUS OTHOCHTENBHOM [UIMHBI S / /i TIPUBOAMT K
TIOBBIIICHUIO JHEPreTHYECKUX 3aTpaT Ha IIPEONOJICHUE CHIIBI TPEHHS |
YXYAICHNIO Ka4eCTBA KPOIICHHUSI.

OTO TPOTHUBOpEYHE MOXKHO YCTPaHUTh, pa3lelMB KJIMH Ha HECKOIbKO
TIOCIIEI0BATENbHBIX KIMHBEB C MalbIM MpHUpAIlCHHeM yriia KpomeHus AP,
KOTOpOE COOTBETCTBYET HpHpamieHnto aepopmammu Ay (cMm. pucyHok 2). Ipu
JIOCTaTOYHO MaJiOM TPHUPAIIEHUH [ TOBEPXHOCTh KIMHA W3 MHOTOI'DaHHOH
MepexXoqUT B  KPHBOIMHEHWHYIO, 4YTO COOTBETCTBYET  HEIPEPHIBHOCTH
nedopmarmn E = f{Ay) ¢ MUHHMATbHOMN CKOPOCTBIO Aeopmariin £.

W3-3a  CIOXKHOCTM  aHAIUTHYECKOrO  MOJAECIUPOBAHHUS  IIPOIECCOB,
MIPOUCXOIIMX B IIACTE MOYBHI Ha pabodyell MOBEPXHOCTH pabO4Yero opraHa
KYJIBTHBAaTOPa-TIIyOOKOPBIXINTENS, HEOOXOOMMO TOH00paTh ONTHUMAIBbHBIN
KPUBOJIMHEHHEIN Tpodmib (OopMEI, 3adaBacMbIii oTHomieHueM i / L (puc. 3),
OIIpeieIeHNEe COOTHOLICHHUsI KOHCTPYKTHUBHBIX pa3MepoB pabodmx OpraHoB
BBINIOJIHUM C HCIIOJIb30BaHUEM coBpeMeHHON CAD-cucTeMsbl, NpeaHa3HaYeHHON
JUI PEIICHHs KOHCTPYKTOPCKHX 3a7ad M O(QOPMIICHHS KOHCTPYKTOPCKOU
JIOKyMEHTAIMK, Oa3upyIOIIUMICS Ha TEXHOJIOTUSAX IyTeM 3D-00beMHOro
IIapaMeTpUUECKOro MOJEIMPOBAaHNUS (PHCYHOK 4).

&B) B BE)

Pucynok 2 — Cxema medopmanuu Pucynok 3 — K onpeznenenuto
UIACTa BOTHYTHIM KJIIHHOM HPOOIBHOro Npoduis padoueit
HOBEPXHOCTH paboyero opraHa
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Pucynok 4 — IlepcrieKTuBHOE KOHCTPYKTHBHO-TEXHOIOTHUECKOE PEIIeHne pabodero
opraHa KylIbTHBAaTOPa-TITyOOKOPBIXIUTENS: @ — BUI CIIEpenH; O — BUA COOKy

CdopmupoBaHHas Janoil ITyOOKOPBIXJIHTENS ¢ pabodueil MOBEPXHOCTHIO
YCOBEPLIEHCTBOBAHHOM (POPMBI CTPYKTypa IOYBBI OOECIIEUYMBAET CTAOMIBHBIN
TEIUIOBOH W BOAHBIA PEXMMBI MOYBBI B 30HE 3aJleraHUs] OCHOBHOM MAacChl
KOPHEBOH CHCTEMBI BO3/IEIBIBAEMBIX KYIBTYP.
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Summary. The structure of the soil formed by the deep-ripping paw with an im-
proved working surface ensures stable thermal and water conditions of the soil in the
zone where the main mass of the root system of cultivated crops is located.
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