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The field cultivation processes in the mountain farming of the RA and AR are mainly carried out by such
machines and mechanisms designed for lowland conditions without taking into account the specificities of
mountain farming. As a result, the slope soil is subjected to erosion. Taking into account this factor, the
interaction between the soil and working organ of soil cultivating machine working on slopes was theoretically
studied and the relative motion of the soil on the working surface of the working organ was determined. The
resulting statements will help to identify the mechanism of soil erosion during slope soil cultivation and to
develop preventive measures.
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Introduction

The current level of mechanization of the mountain agriculture of the Republic of Armenia is
quite low, it does not exceed 15% on average and some of the existing machines carry out
technological processes with incomplete, low productivity and insufficient quality. Therefore, the
mechanization of cultivation processes in mountain conditions is carried out by such methods and
machines which are designed for lowland conditions without taking into account the specificities of
mountain farming. As a result, slope lands are subjected to intensive erosion and if appropriate
measures are not taken, these lands can become non arable causing significant economic harm to
agriculture.

For the best cultivation of slope soil as well as for increasing the efficiency of agricultural
machinery operation we need a multifaceted study and justification of the interaction between the soil
cultivating aggregates and their working organs and between the working organ and soil as well based
on modern agro-technical requirements.

Conflict setting

In slopes due to lateral forces, the working organs of the soil cultivating machine deviate from
the set direction which also changes the trajectory of relative movement of the soil over the working
surface of the working organ [1,2,3,4,5,6,7].

During the process of slope soil cultivation normal pressure force N, impact lateral force Q
directed to down slope and contact force F (Fig. 1) [3,4,8,9,10] influence on the furrow cut by
working organ. During slope cultivation the soil particles begin to move in the direction of the
equilibrium forces. The contact force of these forces does not affect the relative motion of the soil. It is
therefore necessary to determine the trajectory of relative motion of slope soil due to the normal
pressure N and lateral Q forces.
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Fig. 1 The scheme of determining the deviation angle of the
trajectory of relative motion of slope soil ()

Research results
Lateral Q force is located on KB,C, plane parallel to slope and the component is in ABC plane

(Fig.1,a).
T = Qcost= Gsinbross, )
where Z- is the angle of B,C, line and AOB; plane down the wedge on the working surface of
trihedral wedge. It is dependent both on wedge parameters and motion direction of machine-tractor
aggregates (MTA) to horizontal (z) (Fig.2).
Considering that T component of Q force is directed to CE we will get the following according
to Fig. 2
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Fig. 2 Determining scheme of ¢ angle formed by AOB plane down
the wedge and EC line stretching down the slope

From the analysis of obtained (2) expression and £ = f(r) graph (Fig. 3) we see that
1. when soil cultivating MTA moves towards the field horizontals (7= 0), then
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Fig. 3 The graph of change of the £ angle by EC line stretching down the slope and AOB plane down the
wedge depending on direction of MTA motion = 32°,£=23,5°

2. when MTA moves down the slope (7= 907), then

tgé = tgecos(y — 90°) = tgeysin = tgo, “)
ie. L=oa,
3. when 1=y tgt=tgs, (5)
ie.=c¢

for arrow paw breast up the slop & angle will be
tgs=tgecos(y+ 1) (6)

According to (2) and (6) expressions the formula for determining £ angle will generally have
the following form
tgs=tgecos(y+ 1), (7)

where + corresponds to breast of arrow paw to upper slope, - to the breast of down the slope.
T component of lateral Q force, normal pressure N force and their equilibrium P force are in
OB,C, plane (Fig.1, a). The angle v by N and P forces will be determined from the following
expression
T
Normal pressure N force is determined by Fig.1, c- N = Gcosegy,
where s is the angle of working surface with horizontal plane

consequently,
GsinfBcoss sinfcoss

tgy= Geossg - COSE; 9)

Influenced by T component of lateral force the trajectory of the relative movemet of soil over

working surface of wedge deviates by & angle forming n" angle to cutting edge (Fig. 1, a)
N =nzs§, (10)
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where n is the angle by the trajectory of relative motion of the soil over the working surface of
wedge to the cutting edge working in horizontal plane. + corresponds to breast of arrow paw to upper
slope, - to the breast of down the slope.

In Fig. 4 we see the boundary positions AD, and AD, of trajectory of relative movement of
furrow and AD; trajectory corresponds to the case when lateral forces are absent (plane).

Fig. 4 Scheme of determining the dimension of deviation of trajectory of relative
motion of soil over the working surface of working organ

The deviation of the trajectory of relative motion of the furrow on the same slopes (&) is
dependent on the direction of MTA movement. When the slope coincides with mm; line, the trajectory
of relative movement of furrow will be Ab, having the maximum deviation. In this case the working
organ will be deviated towards horizontal by 6 = n, angle. i.e. the projection of AD; trajectory on the
horizontal plane and the direction of movement of MTA coincide. We can observe Omm; and Amm;
rectangular triangles for this case which have the same mm; leg (Fig. 4). According to these triangles
we can write

Omtgw= Amsind,,,., where

SiNGpay = 3 tgy = tGALGY, (1)

where A is the angle of the direction of movement of MTA and AD; trajectory.
Taking into account that the trajectory of relative movement of soil over working surface of
wedge is proposed by the 7 angle with cutting edge of plough and, according to L. V. Gyachev [3], it

satisfies the following condition tgrn =tgy cose,
COSACOS7m=CcoSy, Sinysing=sinA,
where y is the angle to the direction of movement and cutting edge of the wedge.
From the last expressions we can write

- SIN}SinE cosny
tghi=—-——, Or
COSy

tgi = tgysinscosn (12)

Considering (9) and (12), (11) will have the following form
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. tgysinscosnsind coss
SN0, =

max T cosg (13)

Current values of & angle will be determined by multiplying the obtained expression with
cos(0+7)
tgysingcosnsing cosScos(6 £ 1)

Cosg; (14)

sind=

where 7_angle by horizontal projection of the direction of furrow movement and movement is
determined by the following expression [11]

tgy —cosetgn (15)
l+tgy-tgncose

tgn, =

Inserting the calculated value of 6 in (10) expression the trajectory of relative movement of

furrow over working surface of working organ on slope depending on the impact of lateral forces is
determined.

Conclusion
1. As aresult of study of interaction of soil and working organs of soil cultivators on the slopes
the expressions were obtained determining the trajectory of relative movement of furrow over
the working surface of working organ depending on the impact of lateral forces and the
change of technological parameters of working organ.
2. The obtained expressions will allow to reveal the soil erosion mechanism during slope soil
cultivation and to develop preventive actions.
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M.U. Snuwybwnjw', N.3n.. Fwuwywpjuv?
"Cuywugpwith wqquihti wgpwpwihtt hwdwuwpuwb
2Cnipph pbfutininghwlwl hwdwuwpwt

<L b UL |Gnuwjhtu Bpypwagnpdniginiund nwaunwywnnigjwt gnpdpupwgubn hhduwlwunwd
hpwywuwgynwd U wjuwyhuph dbpbuwubpny bW dGluwupqdutipny, npnup Uwjiwwnbudws Gu
hwppwlwpwht  wwjdwuubph  hwdwp' hwoyh swnubin |nuwjhu  Bpypwagnpdniewu
wnwuduwhwuwnynieyniuubpp: Upryntupnud jwugbiph hnnp Gupwpyynw £ hnnuwnwpdwu: <woyh
wnubiiny wjn hwugqwdwupp wnbuwlwunptu nwnwiuwuphpdb) £ jwugbpnd hnnwidpwly dbptuwh
pwunn opqwuph UL hnnh thnfuwgnbgnientup, npnadbp pwunn  opqwuh  wluwwnwupwihu
dwybpunyeny hnnh hwpwpbpwlwu swpddwt hbGnwaghdp: Unwgwd wpnwhwjnnieniuutpp
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Pwuwih pwnbp. (wuy, pwunn opqwl, wn, hnnwwwnpnu, htnnwghd, ubw, tnbnwownd:

VIIK - 631.316.031

HNCCJIEJTOBAHHUE B3AUMOJENCTBUS PABOUYEI'O OPTAHA
IMOUYBOOBPABATBIBAIOIIEN MAIIIUHBI, PABOTAIOIIEN
1O CKJIOHY, C IOYBOH

1 2
II.A. Tonanersn ', ILIO. I'acnapsin
' Hayuonansnwni aepapuwni ynusepcumem Apmenuu
le[ymuHCKuL? MeXHONI02UYeCKULl YHUBepcumem

B ropuom 3emnemenuu PA u PecnyOmuku Aprax TpoIecchl TOJEBOJCTBA B OCHOBHOM
OCYIIIECTBIISIFOTCSL MalliHAMHA W MEXaHW3MaMH, NpeaHa3HAauYeHHBIMH IS PaBHUHHBIX YCIIOBHH, 0e3
ydera 0COOCHHOCTEH TOpPHOro 3emiiefeius. B pe3ynabTaTe MOYBBI Ha CKJIOHAX IOABEPraloOTCs 3PO3UH.
YuuteBasi 3T0 0OCTOSATEIHCTBO, TEOPETUUECKH OBLIO HM3YyYEHO B3aWMOJEHUCTBHE pabodero opraHa
MOYBOOOPA0ATHIBAIOIICH MAIllMHBI C [MOYBOM Ha CKJIOHAX, OMNPEAEICHAa OTHOCUTEIbHAsS TPACKTOPHS
JBUKCHHUS TIOYBBI 110 paboyei MOBEpXHOCTU paboyero opraHa. IToaydeHHbIC YTBEPIKICHHUS TTO3BOJISAT
BBIIBUTH MEXaHHM3M DPO3MH IpU 00pabOTKE 3eMeNlb CKJIOHOB W pa3paboraTh MPOPUIAKTHICCKHE
MEpPOTIPUSATHS.

KiroueBble cj1ioBa: CKIOH, pabouuii opras, IiacT 3eMJIH, dPO3Hs MOYBbI, TPACKTOPHSI, KIIHH,
repeMeleHue.
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