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Anomauia — CTaTTd NPUCBAYEHA TEOPETUYHUM JTOCJIIKEHHAM
JA0JATKOBHUX €JIEMEHTIB IPYHTOOOPOOHOr0 pod0YOro OpraHy, a came
aHaJi3y Ppyxy wmapy IPyHTY N0 Ppo0ouili moBepXHI HEPYXOMHUX
po3mylIyBavis.

Po3risiHyTo pyxX HeBiJIbHOI MarTepiajJbHOI  ToYWi MO
KPHUBOJIIHIHHIA MOBepPXHi, BU3HAYEHI CWJIa TePTHA TAa CHJIA HOPMAJIBHOI
peakuii. CkjIageHo pPO3PaxXyHKOBY CXeMy CHJI JIIOYMX Ha 4YacTKy
IPYHTY npu il pyci mo KpPHUBOJIHIHHIA po0ouili mMoBepxHi Ta 3a
AONOMOIOK piBHAHB Jlarpanska AJisi HEBUIbHOI MaTepiajibHOI TOYKH
oTpuMaHa cucreMa jaudepeHuiiiHux piBHsAHb. Po3B’sA3aHHA  wi€l
CUCTEMH A€ MOMKJIUBICTH BU3HAYUTH TATOBUM OIip.

Knwuoei cnosa - 1I10CKOPI3, Ppo3mylmiyBa4d, PyxX IPYHTY,
audepenuiiini piBHAHHS, CWJIH, PiBHAHHS 3B’SI3KYy, HeBLIbHUI pYX,
TATOBHUM OMIpP.

Ilocmanoska npobnemu. OcTaHHIM YacoM B YKpaiHi IIpU
BUPOIIYBaHHI CUTBCHKOTOCMONAPCHKUX KYJIbTYp Ma€ Miclleé TE€HACHLIS J0
301IbIIEHHSI YaCTKU O€3MOJUIEBOr0 OOpOOITKY IPYHTY B TMOPIBHSHHI 3
opankoto. I[lpu mpoMy, ogHUM 13 €PEKTUBHUX 3HAPAIb Ui OOPOOITKY
IpyHTy B ymoBax IliBaHs Ykpainu BUCTymHae KyJlbTUBATOP-IIIOCKOPI3. AJie
JUIsi  3a0€3MeUeHHsT HEOOXITHOI 3a arpOTeXHIYHMMH BUMOTAMH SIKOCTI
KpUIICHHS TIPYHTY OCTaHHIM Ha BCId [NHOMHI OpPHOTO IIapy
BUKOPHUCTOBYIOTh JIOJIAaTKOBI poboul opranu. BoHm abo cyTTeBO
YCKJIQJIHIOIOTh ~ KOHCTPYKIIIFO  ICHYIOUMX poOOYMX  OpraHiB, a0o
MiABUIIYIOTh MUTOMI  €HEPrOBUTPATH HA  TIOJOJIAHHS  MAIIMHHO-
TpakTopHUME arperaramu (MTA) TaroBoro onopy 3a3HaueHUX 3HAPSb 0
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piBas opaux MTA. Tomy icHye HapogHOrocmogapcbka mpodiaema
3HWKEHHS THTOMHMX €HEProBUTpaT Ha IOJOJAaHHA TITOBOIO OMOPY
IpyHTO00pOoOHNX MTA.

V 3B’513Ky 3 BUIIIEBUKIIQJICHUM BUHHKAE 3a/1a4a PO3pOOKH poOOYOTro
Oprany 3 HEpyXOMHUMH JJOJATKOBUMH €JIEMEHTaMH — PO3ITyLTyBayaMH.

Ananis ocmamnnix Oocnioxcens. HHHI MOXHa 3 BIIEBHEHICTIO
KOHCTaTyBaTH (akT ICHyBaHHS BEJIMKOl KIIBKOCTI ~ TEOPETHYHUX
JIOCTPKEHb  IJIOCKOPI3aJbHUX  poOOYMX  OpraHiB,  BKIIOYAIOUH
JOCTIAHUIIBKI pOoOOTH, HAYKOBI IMyOJiKalii Ta AucepTallii, MPUCBIYECHI IIiif
tematuii [1-13]. Ha migcTaBi ananizy TEOpETUUHUX JOCHIKEHb BU3HAYCHI
HaAnpsIMH, B SKHUX i1/Ie BAOCKOHAJICHHS IIOCKOPI3aJbHUX POOOUUX OpraHiB

(puc. 1).

| HAIIPAMU BJIOCKOHAJIEHHS TJIOCKOPI3IB |

— v v T~
Xapakrep pyxy ®dopwma Ta ®dopwma Ta
N ®opma Ta napameTpu
JeTaneu Ta TU . napameTpu napameTpu
IIOBEPXHI JieMela N
MIPUBOY CTIAKH JI0JIOTa

Puc. 1. HanpsmMu B1ockoHaneHHS MIIOCKOPI31B

Bapro Big3HaunTH, 10 HAWOIBIIMIA BIUIMB HA TOKA3HUKH
BUKOPHUCTAHHA IUIOCKOpPi3ajdbHUX POOOYMX OpraHiB mae came ¢opma Ta
napaMeTpH MOBEpXHI JeMella, el (pakT miATBEPIXKY€E i Te, 10 OLIbIIICT
JOCJIIJIKEHD JIEKATh CaM€ B I IUIOIIMHI.

Ane, AKUI0 PO3IJIIHYTH TEOPETHUYHI JOCHIKEHHS, TO PyX IIapy
IPYHTY MO KPHUBOJIIHIMHIA TOBEpPXHI pO3IyIlyBaya pO3IJISHYTUH HE B
JIOCTaTHbOMY 00Cs31, a caMme I1e TUTaHHsS € OCHOBHUM IIPH OOTPYyHTYBaHHI
napaMeTpiB pO3MyIyBayiB.

Dopmymosanns yineu cmammi. [loOyayBaTu MaTeMaTUYHY MOJIETh
pyXy IPYHTY IO KPHUBOJIHINHHINA MOBEpXHI pO3MyIIyBaya, PO3B’ 30K SIKOI
J1a€ MO>KJIMBICTh TEOPETUYHO BU3HAYUTH TATOBHI OMip IPyHTOOOPOOHOTO
3HAPSAJIA.

Ocnogna  uacmuna.  JlocnmimkyBaHuii  poOouuit  opraH 3
pO3MyIIyBayaMu Ma€ KPHUBOJIHIAHY MOBEPXHIO, TOMY JUIsl TEOPETUYHOTO
aHasi3y BHKOpUCTOByeMO piBHsSHHS Jlarpamxka 1 ponmy myis HEBUIBHOTO
pyXy MarepiaJibHOI TOYKH. Y 3arajbHOMYy BUIJISZI BOHO MAa€ HACTYMHHM
MaTeMaTU4YHuM BUpas [14]

2

m%:ZFkx+Nx+FxTep_ o0
d?y Tep’
F_ZFky-l_Ny-FFy

Jie m — Maca IIapy rpyHTYy, KT;
X,y — 3aKOH TMEpPeMIIIeHHS IIapy TPYHTY B3JOBX PYXOMOi CHUCTEMHU
koopauHaT XOY;
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Ny, Ny, — npoekiii HopManbHoi peakuii Ha oci X ta Y, H;
TC TC .
E;®, E, P _ mpoexuii cunu Tepta Ha oci X Ta Y, H.

CkJtaieMo po3paxyHKOBY CXeMY CHII JiIOYMX Ha YaCTKY IPYHTY MPH
il pycl 110 KpUBOJIIHIMHINA poOoUil MoBepxHi (puc. 2).

y
A
X
<l =l/ 0
0 v

X,
Puc. 2. Cxema cun Aif0YMX HaA YacTKy TPYHTY IpH ii pycl IO
KPUBOJICHIHHIN poOOYiil MOBEPXHI PO3MyLIyBaya

BusznaunMo mpoekiiii HopManbHOI peakiiii Ta MpoeKIii CHIId TepTs,
M1JCTaBUBINH iX Y piBHSIHHS (1).

d?x 2N-k;x N- dx
@ - 2 ; 4 N dx J( dy . E’ (2)
\/ 4K{x%+4 Ve, \/ CRRICHE
&y 2N-Viep, Nf  dy
dt2 dx dt’

\/4ki2x2+4V§ep \/(—t)2+(%)2
1€ Vyep — NEPEHOCHA NIBUKICTh, TOOTO MIBUIKICTL PYXY arperary, M/c;
§ — KoeiLieHT TepTH;
K; — IHTEHCUBHICTb BIIUBY, M/C.

[IpuennaBm A0 MBOX OTPUMAHHUX PIBHSAHb 3B’SI3KYy OTPHUMAEMO
CUCTEMY 3 TPbOX PIBHSHbD:

(m@ _ _ 2N-Kkjx _ N-f _dx
dt2 \/ AKEX2 +4VE, \/ (%)2+(%)2 dt
&y VR, N§ dy 3)
W adxeavty, @@ ¢
\ zvr%epy - kiX2 =0

3 MpaKkTU4HOI TOYKU 30pY OCHOBHUM IAapaMeTpoM, SKUH BXOIUThH
70 IUX DPIBHSHb € HOpMalbHAa pEaKIlis, Ky MOKHAa BU3HAYUTH IICIS
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po3B’si3aHHs piBHAHB (3). B 3aranpHOMYy BUIUISAI i1 MOXKHA 3amucaTH
HACTYyITHUM YHHOM:

—f-arctg§
N=——-(C = 4
"~ VxZ+a? 1 VxZ3az )
Vie
i€ a — yMOBHE IIO3HAYEHHS, a = k_p, M;
1

C; — nocriiina inTerpyBanss, m2/c.
[Ticyist BU3HaUYEHHS MOCTIMHOI 1IHTETpYBaHHS PiBHSHHS (4) npuiimae
BUTJIA;

03 -0,3-arctgy
N=taa V09 T )

OtpumaBmm 3HadeHHS N MaeMO 3MOry pO3paxyBaTH 3HAYEHHS
cunu tepts Foep, Ta TATOBUE Omip P:

l:"Tep ={-N, (6)
P=N4+F. ™

Bucnoexu. Po3pobiiena MmareMaTnyHa MOJAENb PyXy YaCTKU TPYHTY
0 KPUBOMIHIMHIM TMOBEpPXHI pO3MyllyBaya y BUIJISAI CHCTEMHU
TuepeHLIHHUX PIBHSAHB, PO3B’SI3aHHS SKOI Ja€ MOXIIMUBICTb BHU3HAYUTH
TATOBUH OTIP.
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TEOPETUYECKWUHN AHAJIN3 JIBUKEHUS CJIOSI TIOYBBI
IO KPUBOJIUHEMHON PABOUYEM MOBEPXHOCTH
PBIXJIMTEJISA

A. H. Jlexenkun, U. A. Cepniit, C. M. Konnomuern, H. A. PyOiios

Annomayus — OJHUM W3 OCHOBHBLIX I(PPeKTHUBHBIX OPYIAUl sl
00padoTKM MOYBBI B YCJIOBHAX YKPAaHHbl — €CTh KYJbTHBATOP
iockopes. Jlnsa oOecrneyeHuss HeoOXO0AMMOH IO arpoTeXHHYECKUM
TPeOOBAHMAM  KayecTBa  KpOIIEHWMsl  MOYBbI  Mpejaraercs
YCTAHABJIMBATH JIONOJHUTEJbHbIE JJIEMEHTbl — Pa3pbIXJIUTEIN.
OnHako B TeOpeTHYECKOM ILIAHE 3TH 3JIeMEHThI He H3Y4YeHbl B MOJHOM
mepe. IlodTomMy faaHHasi CTaTbsl MOCBSIIIEHA TEOPETHYECKHUM
HCCJIeJOBAHUAM JAOMOJTHUTEIbHBIX 3JIEMEHTOB
no4yBoodOpadarpiBaOIero padoyero OpraHa, a MMEHHO AHAJIU3Y
ABHMKCHUSI CJIOSl TOYBBI MO paldoyeil NMOBEPXHOCTH HENMOABHKHBIX
paspbIXJIUTeIeH.

s TeopeTM4YecKOro  aHajau3a  PacCMOTPEHO  JABHMKCHHUE
HECBOOOJHOM MAaTepHAJILHOW TOYKM 10 KPHBOJIEHEHHOH padoueil
MOBEPXHOCTH PBIXJIHMTEJIS.
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THEORETICAL ANALYSIS OF MOVEMENT
OF THE SOIL LAYER ON THE CURVED
WORKING SURFACE OF THE CREATOR

O. Lezhenkin, I. Seryy, S. Kolomiyets, M. Rubtsov
Summary

Additional working bodies are used by the latter throughout the
depth of the arable layer to ensure the quality of soil cover required by
the agrotechnical requirements.

One of the main effective tools for tillage in Ukraine is a flat-
cutter cultivator. In order to ensure the quality of crumbling of the soil
required by the agrotechnical requirements, it is proposed to install
additional elements — baking powder.

The purpose of the following studies is to construct a
mathematical model of the motion of a soil particle along a curved
surface of a baking powder, the solution of which allows to
theoretically determine the traction resistance of a tillage tool.

However, in theoretical terms, these elements are not fully
understood. Therefore, this article is devoted to theoretical studies of
additional elements of the soil cultivating working body, namely the
analysis of the movement of the soil layer on the working surface of
stationary baking powder.

For theoretical analysis, the motion of a non-free material point
along the curved working surface of the cultivator is considered. At the
first stage of research, the forces acting on the soil layer taken as a
material point were identified, on the basis of which a calculation
scheme was compiled.

Then, using the Lagrange equations for a non-free material point,
a system of differential equations is obtained. The solution of this
system makes it possible to determine the normal reaction, which
allows you to calculate traction resistance.

The researches made it possible to draw the following conclusions:
a mathematical model of the motion of a particle of the soil along the
curved surface of the baking powder was developed in the form of a
system of differential equations, the solution of which makes it possible
to determine the traction resistance.



