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Anomauia — CTATT NPUCBAYEHA TEOPETUYHUM JTOCJIIZKEHHAM
HOJATKOBHUX €JIEMEHTIB I'PYHTOOOPOOHOr0 po00Y0Oro Oprany, a came
a”Haji3y pyxy mapy TIpPyHTY MmO po0o4iii mNOBepXHi HePyXOMHX
po3nyuyBavis.

Po3risiHyTo pyxX HeBJIbHOI MarepiajJbHOI  TOYWI MO
KPHUBOJIIHIHHIM MOBEPXHi, BU3HAYEHI CWJIA TEPTH Ta CHJIA HOPMAJIBHOI
peakuii. CkjaJeHO PO3PAXyHKOBY CXeMY CHJI [JilOYMX Ha YaACTKY
IPYHTY mnpu ii pyci 1o KpHUBOJIHIMHIA po0o4ild MOBEepXHi Ta 3a
JAOMOMOIo0 piBHAHL JlarpaHika 1jisi HEeBUJIBHOI MaTepiaIbHOI TOUYKH
OTpUMaHa cucreMa audepeHUiiHUX PpiBHAHb. Po3B’s3aHHA  Wi€l
CHCTEMH J1a€ MOKJIMBICTh BUBHAYNTH TATOBHUIl OMIp.

Knwuoei cnoea — 1I10CKOPi3, poO3NylIyBa4d, PpyX IPYHTY,
audepeHUiiiHi piBHAHHSA, CUJIM, PIBHAHHS 3B’S3KY, HEBUIbHMH PYX,
TATOBUM Omip.

Ilocmanoska npobaemu. OcTaHHIM YacoM B YKpaiHl TMpu
BUPOIIYBaHHI CUIbCHKOTOCIOAAPCHKUX KYJIbTYp MAa€ MiICL€ TEHJEHLIS 10
30UTbLIEHHS! YacTKH O€3MOoJIMLEBOro OOpOOITKY I'PYHTY B MOPIBHSIHHI 3
opankow. Ilpu 1mpomy, ogHUM 13 €(EKTUBHUX 3HAPAIb IJIsI OOpPOOITKY
IpyHTy B ymoBax IliBiHa Ykpainu BUCTynae KyJabTUBATOP-TLIOCKOPI3. AJie
JUIs 3a0€3MEeUeHHsT HEeOOX1AHOI 3a arpoTEeXHIYHMMHM BHUMOTAMM SIKOCTI
KpUIIEHHST TPYHTY OCTaHHIM Ha BCId TIOMOMHI OpHOro  1apy
BUKOPUCTOBYIOTh  JIOJaTKOBI poOoui opranu. Bouu abo cyTTeBO
YCKJIAIHIOIOTh ~ KOHCTPYKIIIO  ICHYIOUMX  poOoYux  oprasiB, a0o
OiABUIIYIOTh MUTOMI  €HEPrOBUTPATH HA  TOJOJIAHHS  MAIIMHHO-
TpakTopHUMH arperaramu (MTA) TsaroBoro onopy 3a3Ha4eHUX 3HAPSAb 10
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piBas opaux MTA. Tomy icHye HapoaHOrOCHoOIapchka Mpobdiema
3HWKCHHST TMHMTOMHUX €HEProBUTpAaT Ha TOJOJAaHHA TITOBOIO OIOPY
IpyHTO00pOoOHUX MTA.

V 3B’513Ky 3 BUIIEBUKIIAJCHUM BUHUKAE 3a/1a4a po3poOKu poOoYoro
OpraHy 3 HEPYXOMHMH J0JATKOBUMH €JIEMEHTaMH — PO3MyITyBayaMH.

Ananiz ocmanmix Oocnioxcenb. HHUHI MOXHA 3 BIEBHEHICTIO
KOHCTaTyBaTH (akT ICHyBaHHS BEJIMKOI KIIBKOCTI ~ TEOPETHYHUX
JOCTPKEHb  IJIOCKOPI3aJbHUX  poOOYMX  OpraiB,  BKIIOYAIOYH
JOCTIAHUIIbKI pOOOTH, HAYKOBI MyOJiKalii Ta AucepTallii, MpUCBIYCHI 11
temaruili [1-13]. Ha mincTaBi aHamizy TeOpEeTHYHUX JAOCITIHKCHb BU3SHAYCHI
HANpsSIMH, B SKHUX ii/Ie BIOCKOHAJICHHS IUIOCKOPI3aJbHUX POOOUUX OpraHiB

(puc. 1).

| HATIPSIMHM BJIOCKOHAJIEHHS TJIOCKOPI3IB |

— \; \ T

Xapakre dopma Ta dopma Ta
PAKTEp Pyxy dopma Ta napameTpu p p
JIeTajied Ta TUII . napameTpu napaMeTpu
MOBEPXHI JIeMellla

MIPUBOJTY CTIAKH JoJiora

Puc. 1. Hanpssmu BAOCKOHANIEHHS MIJIOCKOPI31B

Bapto BiA3HauuTH, 1O HAWOUIBIIUK BIUIMB Ha TOKa3HUKH
BUKOPUCTaHHS IJIOCKOPI3aJIbHUX pOOOYMX OpraHiB mae came Qgopma Ta
napamMeTpy MOBEPXHI JieMela, el QakT miATBEpKY€e i Te, 10 OUTBIIICTh
JIOCJIKEHD JIeKaTh caMe B I[1i IUIOIIUHI.

Ane, SKIO PO3IJISHYTH TEOPETUYHI JTOCIIKEHHS, TO PyX LIapy
IPYHTY TIO KPHUBOJIHINHIA MOBEpXHI pO3MyIlyBaya pO3TJISHYTUH HE B
JIOCTaTHHOMY 00CS31, a caMme 11€ MUTaHHS € OCHOBHUM MpU OOTPYHTYBaHHI1
napameTpiB pO3IMyITyBayiB.

@opmynrosanns yineu cmammi. [1o0yayBaTH MaTeMaTUyHy MOJIETTh
pyXy IPYHTY N0 KPUBOJIHINHIA MOBEPXHI PO3MyIlyBaya, pO3B’S30K SKOi
JTa€ MOXJIMBICTh TEOPETUYHO BU3HAUUTHU TATOBHUM OMip IPYHTOOOPOOHOTO
3HAPSAIA.

Ocnosna  yacmumua.  JlocnmipKyBaHuii — poOoumii  opraH 3
pO3MyIIyBayaMu Ma€ KPHUBOJIHIHHY MOBEPXHIO, TOMY ISl TEOPETHUYHOTO
aHajizy BUKOPHUCTOBYeMO piBHsSHHA Jlarpamwxka | pomy misi HEBLIBHOTO
pyXy MarepiaJibHOI TOYKH. Y 3arajJbHOMY BUTJISAI BOHO Ma€ HACTYIMHHMA
MaTeMaTU4HUH BUpa3 [14]
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Jle m —Maca IIapy TpyHTY, KT;
X,Y — 3aKOH MEpeMIlIeHHs IIapy IPYHTY B3JIOBXK PYXOMOI CHUCTEMHU
koopauHat XOY,
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Ny, Ny, — npoekiii HopManbHoi peakiii Ha oci X Ta Y, H;
TC TC cee .
E;P, E, P _ mpoexuii cumu Teptsa Ha oci X Ta Y, H.

CkJtazeMo po3paxyHKOBY CXeMY CHJI JiIOYMX Ha YaCTKY IPYHTY MPH
i pyci 1o KpUBOJIiHIMHIM poOoUiii moBepxHi (puc. 2).
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X,
Puc. 2. Cxema cwi nifouMmx Ha YacTKy TPYHTY TIpH ii pyci 1o
KPUBOJIEHIMHII po0OO0Uiil MOBEPXHI pO3IMylIyBaya

BuzHaunMo npoekiii HOpMaJIbHOI peakIii Ta MPOeKIli CUIH TEPTS,
IiICTaBUBIIH iX y piBHsHHS (1).

d?x 2N-kix N-f dx, )
2 - T
dt \/4k12x2 +4VE,, \[ @2y @y At
d?y 2N-Vie, N dy
m— = — PR
dt?

\[4ki2x2+4vgep \[(%)’4(%)2 de

1€ Vyep — MEPEHOCHA IBUJIKICTD, TOOTO IIBUKICT PYXy arperary, M/c;
§ — KoedilieHT TepTS;
k; — iHTEHCUBHICTb BILTHBY, M/C°.

[IpuenHaBm A0 ABOX OTPUMAHUX PIBHSAHb 3B 3Ky OTPUMAEMO
CUCTEMY 3 TPbOX PIBHSHB:

( ﬂ _ 2N-kjx _ Nf _dx
de? \/ 4k?x2 +4V‘§ep \/(%)2 + (%)2 dt
$ m@ _ 2NVZ,, _ N-f dy 3)
dt2 \/4kizx2 +4Viep \/ (%)24_(%)2 dt
\ ZVr%epy - kiX2 =0

3 MpPaKTUYHOI TOYKH 30pY OCHOBHUM IMapaMETPOM, SIKUM BXOJHUTH
0 IUX PIBHSHb € HOpPMajbHA pEakilis, Ky MOXXHAa BH3HAYUTH MICIIS
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po3B’sizanHs piBHsAHb (3). B 3arampHOMYy BHIUIsAlI il MOXKHA 3ammMcatd
HACTYITHUM YHHOM:

—f~arctg§
N=—2 .([c &2 (4)
T VxZ+a? 1 VxZ+a?
_ Viep .
A€ a4 — YMOBHC ITIO3HAYCHHA, A4 = K M,

1
‘o . 2
C; — mocTiitHa 1HTETpyBaHHs, M“/C.
ITics BU3HAYEHHS MOCTIMHOI IHTErpyBaHHs PiBHIHHS (4) mpuiiMae
BUTJISI;

03 -0,3-arctgs
N =T (0002 )

OtpumaBmm 3HadeHHS N MaemMo 3Mory po3paxyBaTH 3HAY€HHS
cuiu 1epts Frep, Ta TroBuii omip P:

l:"Tep ={-N, (6)

P =N+ Fpp. (7)

Bucnosku. Po3pobieHa MmaTeMaTH4HA MOJENb PyXy YaCTKU T'PYHTY

0 KPUBOJNIHIMHIA TOBEpPXHI pO3MyllyBaya y BUIVISAL CUCTEMU

T epeHUINHUX PIBHSIHb, PO3B’SA3aHHS AKOI JAa€ MOXJIMBICTH BU3HAYUTHU
TATOBUM OIIp.
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TEOPETUYECKUN AHAJIN3 JIBUKEHUS CJIOS TIOYBBI
11O KPUBOJMHEMHOU PABOYEM IOBEPXHOCTH
PHIXJIMTEJIS

A. H. Jlexenkun, . A. Cepsriii, C. M. Komomuen, H. A. Pybiios

AnHomayus — OJHUM W3 OCHOBHBIX 3(P(EKTUBHBIX OPYAUil s
00padoTKM MO4YBBI B YCJIOBHAX YKPAaWHbI — €CTh KYJbTHBATOP
mwiockopes. liast o0ecreyeHus: HeOOXOAMMON 10 ArpOTEXHUYECKHM
TPeOOBAaHMAM  KayecTBa  KpPOUIEHMs  MOYBbI  Mpeljiaraercs
YCTAHABJIMBATH [IONOJHUTEJIbHbIE JJeMEHTbl — Pa3pPbIXJIUTENH.
OaHako B TeOPETHYECKOM IJIAHE 3TH 3JIEMEHThI He U3Y4YeHbI B MIOJTHOH
mepe. IlodTomy paHHasi crarbsi MNOCBSIIEHA TeOPETHYECKUM
HCCJIeI0BAHUSAM JAOMOJTHUTENbHBIX 3J1eMEHTOB
Nno4Boo0padarsiBalOIIero padoyero OpraHa, a HMMEHHO AaHAJIHU3Y
JABMKEHUS] CJIOSI TMOYBbI MO padoyeil MOBEPXHOCTH HEMOABHKHBIX
pa3pbIXJIUTeeH.

JUIsi  TeOpeTH4ecKOro  AaHajJu3a  pPacCMOTPEHO  JIBH)KEHHUE
HeCBOOOJHOM MATepPHAJIbHON TOYKHM M0 KPHBOJIEHEIlHOH padoueil
MOBEPXHOCTH PBIXJIMTEJIS.
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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.



