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MOJIEJIJIOBAHHSA PYXY IPYHTY 11O IIOBEPXHI 1OJIOTA

Crraodeno ougepenyianvhe pigHAHHA PYXy IPYHMY NO 00J0MY, siKe MA€E YUITHOPUYHY NOBEPX-
H10. J{OCHIOdCen s 6KA3VIOMb, WO NPU HEBENUKUX PAOLyCax KPUSUHU OOJOMO NPAYIOE Y PEHCUMI PO3-
NYULYBAHHS | nepemiwyenns IpyHmy. 3i 3pOCMAaHHAM KPUGUHU NePEeMIWEHH s IDYHIY 3HUNCYEMbCS | 00-
JIOMO NPAyIoe MiNbKU Y Percumi pO3nyuLy8anHs..

Knrouosi cnosa: tpynm; nosepxus,; 0oiomo, 06pooxa rpyHmy.

The differential equation of soil motion along the bit, which has a cylindrical surface, is made.
Studies indicate that at small radii of curvature, the bit works in the mode of loosening and moving the
soil. As the curvature increases, the movement of the soil decreases and the bit works only in the mode
of loosening.
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IHocTanoBa npodsemu
JonoTo sIK TpyHT00OpOOHUH poOOUHiA OpraH, 3aCTOCOBYETHCS Ul PO3ITYLITYBAaHHS IPYHTY 1 30€-
PEeXEHHS ACPHUHU Ta POCIMHHUX PEIUTKIB Ha MOBEPXHI MOJIS.
PosramoByrounch 3a pod0d4nM OpraHoM, BOHO BiJBOJUTH Ha CBOIO MMOBEPXHIO YaCTUHY MOTO-
Ky IPYHTY, BIUTMBAaIOYH TUM CAMHM Ha IIPOIec 0OPOOKH IPYHTY.
JlonoTo sIK mpaBUIIO Ma€ KPUBOMIHIITHY TIOBEPXHIO, SIKa YHIBEpCalbHa, OJJHAK B ITAHUW Yac He-
Ma€ JOCTaTHBO MTOBHUX JOCTIDKCHBb PyXY IPYHTY MO KPUBOIIHITHOMY J0JIOTY.
AHaJIi3 0CTaHHIX JOCTiIKeHb Ta MyOJriKamii
Haii6inbm npocTuii KpUBOIIHIHHOIO MOBEPXHEIO € LHMWIIHAPHYHA TTOBEPXHS 3 MOCTIHHUM pai-
yCOM KpUBHU3HH. PyX 10 Takiii mOBEepXHi B KO)KEH MOMEHT Yacy MOKHA PO3KJIACTH Ha TOCTYNaIbHHH 1
obepTanpauid. Tak, B poOoTi [5] pO3riIsHYTO METOJUKY BU3HAYCHHS y3araJbHEHOro KoedilieHTta Tep-
Ts1. B pobori [1, 3] po3risiHyTO pyX IPYHTY 10 KYJIBTUBATOPHIN CTilI, a B [6] 1O MOBEPXHI CHIrOOYH-
carka. OKpiM IbOro poOOYi OpraHH TUIY «I0JOTO» 3aCTOCOBYIOTHCS MPU OKPEMHX TEXHOJIOTTYHHX
ornepauisx [4], HanpuKiIaa, BallHyBaHHI IPYHTY.
Haii6inpm 6mu3bpKoto € podora [2] B sIKil pO3TISHYTO pPyX YaCTHHKH MiJ Ai€I0 CHUIIH TSKIHHS
M0 KPUBOMIHIIHINA MOBEPXHI.
Opnnak Bci 1i poOOTH HE AaI0Th MOBHOI 3B'SI3KY MIXK PYXOM 1 TapaMeTpamMu MOBEPXHI.
DopMyJTIOBAHHS METH J0CTII:KEHb
VY cTaTTi po3rIISIHYTO PyX CTPYKTYPHOI'O arperaty IpyHTY IO IMOBEpXHI 10JI0Ta B 3aJ€KHOCTI
BiJ] MapaMeTpiB MOBEPXHI 1 IBUAKOCTI PyXy 3HAPSAI.
BukJsiax ocHoBHOTO MaTepiaay
B skocTi noBepxHi pobo4yoro oprany npuiiMaeMo MoJieNb, B SIKii TBipHa iHIWAEHTHA IO OJHI-
€1 HanpsiMHOT KpuBOi. [Ipyu IbOMY HampsiMHa KpHBa PO3TAILlOBaHA y BEPTUKAJIbHIN IUIOMIKHI, a TBipHA
— pO3TaloBaHa FOPU3OHTANIBHO. B K01 HanpsAMHOI KpuBoi npuiiMeMo Ayry kKoja. OCHOBHUMH mapa-
METpaMH{ HampsIMHOI B IbOMY BUTIAJIKy OYAYTb:
- paniyc Oyru Koia;
- KyT HaXWIy JOTHYHOI 10 TOPU30HTY B ITOYATKOBIH TOULI.
PiBHsIHHS HANPSAMHOT KPUBOi B IOJIAPHIA CUCTEMI Ma€ BUTIISA

r ((o) =R,
ne R — movaTKoBHil pajiilyc BEKTOp, M.
A B JlexapToBiii cucTeMi:
x=R-sin(a+a,),
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z=R-cos(a+a,),
1€ ¢, — INOYaTKOBUH KyT OBOPOTY pajiyc-BeKTopa (puc. 1), sikuil JOpIBHIOE KYTYy YCTaHOBKHM JIaIH
JI0 TOPU3OHTY &, =, , 'Pa.
Koopnunaru nonspaoro ueHtpy OyayTh BU3HAYATHCS TAKUM YHHOM:
Xor =R-sineg,,
Zpp =R-cosq,,

3 Meroro OOTpyHTYBaHHS MapaMeTpiB HANPSMHOI KPUBOI PO3IIITHEMO PYX TPYAKH IPYHTY IIO
HaNpsAMHIA KpUBIH 3rigHO 31 cxeMoro Ha puc. 1. [y Bu3HaUYeHHS MBUAKOCTI PyXy IPYHTOBOT YaCTHH-
KU T10 HaNpsIMHIH, 3aJISKHO Bl KyTa IIOBOPOTY pailyc-BeKTOpa, 3anuiieMo audepeHiiiaabHe PiBHIHHS
PIBHOBaru 4acTHHKHU IPYHTY:

mchR :_fl.Q—f1~P~cosa—P~sina,

A€ m — Maca YaCTUHKHU IPYHTY, KI; V, — IIBUIKICTh PyXy YaCTUHKHU IO HANpPsAMHIN, M/c; ¢ — 4ac

PyXy YaCTHHKH II0 HAaIPSIMHIN, ¢; f, — Koe(illieHT TepTs IPYHTY [OBEPXHi poOOYOro opraty, BiJHO-
cHi 0f1.; () — BiAlIGHTPOBa CUia iHepIlii, Iiroya Ha YacThHKy, H; P — Bara uactuHku 1pyHty, H; «
— KYT HaXWIy JOTUYHOI 10 HAIPSAMHOI IO TOPU30HTY, Tpas.

Og

Puc. 1. Cxema pyxy YaCTUHKH IPYHTY TI0 HaIlpsIMHi# KPUBii MOBEPXHI J07I0Ta

[lo3HaumBIIM cuiTy Bard i CHJTy iHepLUii HACTYIIHUM YHHOM:
2

v
P=m-g; O=m-*%,
R
Jie g — HPUCKOPEHHS CHIIM TSKIHHS, M/c’; R — pajiiyc HanpsiIMHOT KPHBO, M.
3anuiiemMo piBHSHHS PIBHOBArd YaCTHMHKU IPYHTY IPHU PyXy MO HANPSIMHINA KPUBIM B HACTYI-
HOMY BUTJISIAL

2
mdﬁz—flmV—R—flmgcosa—mgsina- (1)
dt R
Binomo, 1110 mpu pyci 1o Koy BUKOHYIOTBCSI HACTYITHI CITIBBIHOILICHHS:
ds=Rda =V,dt,
R
ar =242, @)
Vi

ne ds — MOBXKHHA AyTH KOJia, M.
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[MincraBuBim (1) 1 (2) Ta CKOPOTHUBILIM HA Macy, MPUHAEMO 10 HACTYITHOro AuepeHiaTbHOrO

PIBHSHHS PyXy YaCTHHKH IPYHTY
dv, R-g :
=—f-V,—=(f -cosa+sina).
da SV Ve (fl )

[HTErpyBaHHs OTPUMAHOTO PIBHSAHHS Ja€ HAM HACTYITHHUM BUpPa3
2R-g-exp(2f,-a) .
2 _ | _ 1 2 _ A _ .
V: _[ 0 [(2]’1 1)cos05+3f1 s1naJ+C exp( 21 a).

[MocriiiHy iHTErpyBaHHS 3HAXOIMMO 3 MOYATKOBMX YMOB B MOMEHT 4acy f = (), Komu MmBUA-
KICTh pyXy YaCTHHKH IPYHTY IO HaNpsIMHINA MOBEPXHI JIANIK TOPIBHIOE MIBUIKOCTI pyXY KyJbTHBATOpA

V', a moyaTKoBHMi KyT HaXWjy JOTHYHOI JO HANpPAMHOI IOPIBHIOE (X, . Y 1IbOMY BUIQJKy MOCTIHHA
IHTErpyBaHHs AOPIBHIOE
2Rgexp(2 fia,) [(2f2
2 1
41 +1
[lincTaBnsroun 3HaliieHe 3HAYCHHS OCTIMHOI IHTErpyBaHHs, OTPUMAEMO HACTYIIHUNA BUpa3 IS
LIBUJIKOCT] PyXY YaCTHHKH I'PYHTY MO HaNpsIMHIN KpUBiil MOBepXHi J1anu y QyHKUIi KyTa migioMy:

2= 42; £ [(2]‘12—l)cosa+3flsina}+V02€Xp[2fl(%_0‘)]"'
42; [(2]‘ —l)cosa0+3fs1na0}exp[2f (e - )]

Ha puc. 2 naBeneni rpadiku 3MiHM IIBHAKOCTI PyXy IPYHTY IO HaNpsIMHIA KpPHBIH MOBEpXHi

C=V,exp(2fia,)+

—l)cosoz0 +3/ sinao}

KyJIbTUBATOPHOI JIAlK 1 KyTa MiA#OMy IPYHTY IIpU HOYAaTKOBOMY KyTi Haxwiy notuunid o, =107 i

o, = 20° npu cepemHboMy KoedilieHTi TepTs f,=0,58.
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Puc. 2. XapaKkTepucTUKH PyXy YaCTHMHKH IPYHTY 1O JOJIOTY, BHKOHAHOTO MO Ay3i KoJja:
a — 3aJeKHICTh BUAKOCTI PyXYy; 6 — 3aJIKHICTh KyTa MAHNOMY Bill IIBUAKOCTI PyXY:

1 —V,=1wm/c; R=0,2 M; 2—V,=2mc; R=0,2m;
3—V,=3mc; R=0,2M; 4—V,=1m/c; R=0,5m;
5—V,=2w/c; R=0,5Mm; 6 —V,=3m/c; R=0,5m;
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Sk BugHO 3 rpadikiB, npu pagiyci ;yru R =0,1 m dynxuis a(V,) pi3ko ixe Bropy. I3 36i-
JBIICHHSAM pajiyca IyrH KpuBUHA 3anexHocti (V) manae, a mua pagiycy nyru R = 0,5 M npakru-
YHO HaOMMKaeThes 0 npsmoi miHil. Taka moBemiHKa (QYHKINII MOSCHIOETHCS THM, IO, TOYHMHAIOYA 3
Ho4yaTKoBOi MIBHAKOCTL V| = 2 m/c, siKa € MIBUAKICTIO PyXY 3HapsIs, MOUMHAE MPOSBILATUCS CHIIA

iHepIii, sika gomae cuity TsoKiHHA 1uiacta. Ocobmuso 1e momitHo mpu R =0,1M. 3 poctom pamiyca
OyTW cujia iHepuii 3MEHIIYEThCS, OTXE, 3MEHLIYETbCS 1 KyT migiomy rpyHty. Ilpm paaiyci myru
R =0,5 m i Oinbiie aist cuy iHEpIil NPAKTUYHO HE TIOMITHA.
BucHoBkn
1. BeranoBneHo, mo npu pamiyci KpuBUHHU 10J0Ta R >0,5 M 1 Ipu poOoYO0i MIBUAKOCTI PyXy

V. < 2 m/c 3a0e3medyeThes pO3IyLIyBaHHS IPYHTY.

2. Ipwm 36inbIIeH1 pagiycy kpuBuHU noiora Buie 0,5 M, a00 migBuUIeHHI0 po00Y0i MBHIKOCT1
BHUIIIE 2 M/C OKpPIM PO3IYIIyBaHHA IPYHTY 3a0€3I1eUy€eThCs 3arOPTaHHS POCIMHHUX PEIUTOK IPYHTOM.
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SIMULATION OF SOIL MOVEMENT ON CHAIN SLAVES
Tishchenko S.

Abstract

The article is devoted to the topical problem of shelfless tillage in which there is no plowing
with a shelf plow. Thus tillage is carried out by various working bodies which are fixed on racks.

The shape of the rack on which the selfless working bodies intended for shelfless tillage are
fixed is of great importance. Since it is a continuation of the working body, the quality of work
depends a lot on its shape. The quality of work of shelfless tillage includes loosening the soil and
earning crop residues.

The article considers modelling of the movement of soil chips on the cylindrical surface of the
rack. The forces acting on a piece of soil when moving on a cylindrical surface are considered. The
model of motion of soil chips in the form of the differential equation of motion of a part of soil is
deduced. As a result of modelling, the dependences of the speed of soil chips and the angle of rise on
the rack depending on the speed of the rack and its radius were constructed.

Modeling of soil movement on the rack of the working body established:

1. It is established that at a radius of curvature of a bit of 0,5 m and at working speed of

movement of 2 m/ s loosening of soil is provided.
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2. When the radius of curvature of the bit is increased above 0.5 m, or the working speed is
increased above 2 m/ s, in addition to loosening the soil, the plant remains are wrapped in soil.
The established fact can be applied in the design of tillage implements, such as chisels, cultivators and
tillage machines.
The established fact can be applied in the design of tillage implements, such as chisels,
cultivators and tillage machines.
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