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dbyHIaMEHT PO3BUTKY OCBITH, Hayku Ta Oi3HECy B
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ChorosHi, Ha MOJIOAUX HAYKOBIIIB ITOKJIaIalOThCS
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Cexkuist 4. MDKHAPOJTHUM TA BITYN3HAHAN JOCBII HAYKOBOI
TISJIBHOCTI B ATPAPHIN COEPI

THE EFFECT OF GEOMETRIC PARAMETERS OF THE SHARE
MOLE PLOW ON DEFORMATIONAL CHARACTERISTICS OF SOIL IN
FORMATION OF CAVITY FOR IMPERVIOUS SCREEN

B.Il. Kosobaca
Ykpaina, m. Binnuys, Binnuybkuu nayionanvruu acpapuuu yHieepcumen,

O00OKMOp MeXHIYHUX HAYK, npogecop

There is a necessity of laying moisturizers together with an impervious
screen for maintaining the moisture and best spread it in the horizontal direction
under in-soil irrigation of agricultural plants [1].

For this purpose, share mole plow can be used. Substantiation of that tool's
geometrical parameters and modes of operation is an actual scientific problem.

The solution of this problem allows us to determine the functional
dependences of effect of the tool’s geometric parameters and soil’s mechanical
properties on the distribution of its strain rates and stress components [1, 2].

This makes it possible, when share mole plow interacts with the soil, to
predict the location of zones in which the ratio of the stress components
corresponds to a transition to the plastic state up to the disruption of the continuity
for a certain plasticity criterion.

The use of the method of differential components of biharmonic potential
functions in the contact zone of soil with share mole plow. For the formation of the
cavity in which the screen will be placed, using the method of broach can be used
share mole plow, scheme of movement of which is illustrated in Fig. 1 [1-3].

The following notation is adopted in the figure: the coordinate system xyz
represents the coordinates of the soil half-space and coincides with the share mole

plow coordinate system &0, H — the ploughshare running depth relative to the
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field surface s, B, — the working width of the ploughshare, n, — the normal to the
plane of the ploughshare.

The equation of the working part of the surface of the ploughshare in the

coordinate system idem has the form of equation of plane [3]:
s o, (H9-¢ ), (1)
a b c
where a bc — the coefficients that determine the inclination of the plane to the
corresponding coordinate axes o&op,0; r— the meight of the share’s vertical

projection, which is due to the mounting height at the attachment point.

Fig. 1 - Scheme of the share mole plow motion

Differential components of the strain rates of the soil using geometric

equations:

rLk
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The analysis showed that the effect of the plane equations coefficients ab,c
on the change in the components (Fig. 2) of normal strain rates by such functions is
characterized:

1) the decrease in the slope of the normal of the plane to the axis ox that is

longitudinal to the direction of motion (magnitude 1/a), leads to an increase in the
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normal strain rate components +,i, (compression) and a decrease in the
component 7, that is transverse to the direction of motion;

2) the increase in the slope of the normal of the plane to the axis oy that is
transverse to the direction of motion (magnitude b ), leads to a decrease in the
normal strain rate components +,.1,.1, ;

3) the increase in the slope of the normal of the plane to the axis o; that is

vertical to the direction of motion (magnitude 1/c), leads to a decrease in the

normal strain rate components +,,t, , and the component 1, remains unchanged.

jfll!’ TITH

/]
L

Fig. 2 — Graphs of the normal strain rate components of the soil i,.7,,1,,
depending on the coefficients a,b,c of equation of plane

It should be noted that:
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1) the decrease in the slope of the normal of the plane to the axis ox
(magnitude ya), leads to an increase in all three shear-strain rate components
YtV Vyat s

2) the decrease in the slope of the normal of the plane to the axis oy
(magnitude yb ), leads to an increase in components ,,.7,, and does not affect the
change . ;

3) the increase in the slope of the normal of the plane to the axis o
(magnitude 1c), leads to an increase in the 7,. 7, , while component 5,, remains

unchanged (Fig. 3).

Fig. 3 — Graphs of the shear-strain rate components of the soil 7,.7...7y

depending on the coefficients a,b,c of equation of plane
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The research results of the interaction of share mole plow with the soil are
presented in the paper. As a result of the analysis, the strain rate components of
the soil at the contact zone with share mole plow were obtained.

These expressions are the starting point for the further determination of the
stresses components in the soil that determine the soil compaction on the walls of
the formed of cavity for impervious screen and components of resistance forces
to movement of share mole plow. In the future, this will make it possible to
determine the geometric parameters of the tool, under various mechanical
properties of the soil, to ensure the stability of the cavity walls with minimum
energy Ccosts.

The solution is common for a certain class of problems of the kinematics of
the contact interaction of a rigid body with a deformable medium.

The proposed solution makes it possible to determine the changes in the
components of the soil's strain rates as a function of the slope of the ploughshare
plane.

In the future, this allows us to determine the dynamic components of the
contact interaction of the ploughshare with the soil.
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JOCJIIIZKEHHA ITPOLECY ITOJAIPIBHEHHSA 3EPHA
KYKYPY/3U4 IIPU BUPOBHULITBI KOMIKOPMIB

I.M. Kynuyk
Ykpaina, m. Binnuys, BinHuybKui HaAYyioHATbHUL a2papruil yHigepcumenmn,

Kauouoam mexHiyHux HayK, Cmapuiuti 6UK1aoay

Bucokuit PIBEHb BUTpAT EHEepropecypciB BITYU3HSIHUMU
TOBApPOBUPOOHUKAMU  HE  J03BOJISE  3a0€3MEUUTH  HAJICKHUU  PIBEHD
KOHKYPEHTOCIPOMOKHOCTI MPOMAYKIII TBAapUHHUIITBA HAa BHYTPIIIHbOMY Ta
30BHINIHBOMY  pUHKax. Tomy edektuBHe (YHKIIOHYBaHHA  (EPMCHKHUX
TOCIIOJAPCTB Y CYYaCHHX YMOBaX IOTpeOye po3poOKH Ta BIPOBAHKCHHS Y
BUPOOHHUIITBO TEXHOJIOTIHA, SKI BIAMOBIIAIOTH CBITOBUM CTaHJapTaM Ta
JO3BOJISIIOTh  3MEHIIUTU  HEMOBEpHEH1 BTpatu eHepropecypciB  [1].  Ilpwm
noApiOHEHH1 3epHa 13 TOKA3HMKOM BOJIOTOBMICTY BHWINE Oa3MCHOI KOHJMIIIT
CIIOCTEPITaEThC HU3bKAa €(GEKTUBHICTh CMOCO0y TMOAPIOHEHHS yJIapoM, IIIo
3YMOBJIEHO MiABUIICHOIO IJIACTUYHICTIO Marepiany Ta 30UIbIIEHHSM 3HAaYeHHS
rpaHuyHOi Aedopmailii, IKy 3epHO MOXKE CHOpUMMaTH 10 pyWHyBaHHS [2, 3, 4].
Takox CyTTEBOIO MPOOJIEMOIO € HECBOEYACHE BUBEJIEHHS T'OTOBOTO MaTepiany 13
30HM TMOJIPIOHEHHSI BHACIOK WOT0 HAJIUIMAHHS Ha CUTi, 10 NPU3BOJIUTH 10
3MEHIIICHHS] TPOMYCKHO1 3/MaTHOCTI Apobapku [4]. Tomy BuHHKae moTpeda B
po3po0Ili Ta BOPOBAKEHI OUIbIl  €(EeKTUBHOTO Ta  EHEProollaJHOro
TEXHOJIOTIYHOTO OOJIaHAHHS JUIsl peajizailii JaHOTo TEeXHOJOTIYHOTO IPOIIeCy,
0a3yr04KCh Ha 3aCTOCYBaHHI MPUHIIMIIOBO HOBUX MEXaHi3MiB 00pOOKM MaTepiaiy.

3 METOI0 3HMKCHHS BUTPAT HA MOAPIOHEHHS 3€PHA, TOCUTh MEPCIICKTUBHUM

€ BIPOBAKEHHS MAIIWH JIJIsl TIOJIPIOHEHHS 3epHa, 10 3ampornoHoBaHi CepreeBum
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