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Abstract. In our country, traditional plows are mainly used for basic tillage. Their main
drawback is that in the fields plowed with them, open fields and boundaries are formed, and
additional leveling work must be carried out to level them.The better the quality of the soil, the
better the plants will germinate and develop, the higher the yield, and the less additional treatment
with other tools will be required.Therefore, this scientific research was showed the correct
selection of the coverage width of the plow body and the correct aggregation of the plow with the
tractor will reduce the plowing quality as well as the straight line flatness and traction resistance
of the plow.
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Introduction

It is known that the most common method of basic tillage is soil tillage [1-7]. Its main
function is to bring the top layer of soil down and the bottom layer up. This includes weed residues,
their roots and seeds, pests and pathogens, as well as mineral and local fertilizers applied before
plowing. Also, the cultivated soil is deformed, crushed and crushed. As a result, weeds, diseases
and pests are reduced in the field, mineral and local fertilizers are well mixed into the soil, and the
soil is softened, creating favorable conditions for plant growth and development.

In our country, traditional plows are mainly used for basic tillage. Their main drawback is
that in the fields plowed with them, open fields and boundaries are formed, and additional leveling
work must be carried out to level them.

The better the quality of the soil, the better the plants will germinate and develop, the higher
the yield, and the less additional treatment with other tools will be required [8].

It is known that in the current world practice, plows are aggregated with tractors in two
ways:

All the wheels of the tractor move in the groove, i.e. on the uncultivated area (Fig. 1, a);

The right wheels of the tractor (when working with a normal plug) or the right and left
wheels move in turn (when working with a rotary plug) in the groove formed in the front passage
of the unit (Figure 1, b).

When all the wheels of the tractor are moving in the groove, as shown in Figure 1, a, the
center of resistance of the plug Cy is located at a distance (longitudinal axis) from the longitudinal
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axis of the tractor, and it (longitudinal axis) is Rxy (where Rxy is equal to the forces acting on the
plow in the horizontal plane). a large angle (angle o1 in Fig. 1, a) is formed between the forces.
As a result, the lateral force RyySinaw1 acting on the tractor will have a large value and as a result
it will be difficult to control the tractor.

Figure 1. Schemes of aggregation of a plow with a tractor. a) all the wheels of the tractor
move in the groove; b) one side wheels of the tractor move inside the saddle
Materials and methods
According to the schemes shown in Figure 1 and previous studies [7, 8, 9, 10]

o, = arcsil c+0,5(b, +B,;)—(n—-1b, (1)
S+M +e+0,5nL
and
a,, = arcsin 05(Bir +B,) A ~(n =)0, | )
‘ S+M+e+0,5nL

Where:
c— is the distance from the egat wall to the leading wheel, m;
bu—number of plug housings, pcs;
S-the lower longitudinal traction of the tractor suspension mechanismlongitudinal distance from
the point of connection to it to the center of pressure of the wheels, m;

M = 12-0,25(I, —x,)? —(H +a—H,);

Is —The lower longitudinal traction of the tractor suspension mechanismlength, m;

In—the lower hanging (tie) points of the plug hanging devicetransverse distance between, m;
kn—The lower longitudinal traction of the tractor suspension mechanismtransverse distance
between points connected to the tractor, m;
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H-the vertical distance from the base plane of the tractor to the front hinges S (S1) of the lower
traction of the suspension mechanism, m;

a—driving depth, m;

Hi—the vertical distance from the base plane of the plug to the lower tie point of the hanging device,
m;

e —longitudinal distance from the lower hanging point of the plug to the first housing, m;
L-longitudinal distance between plug housings, m.

Given the expressions (1) and (2) and Rx = nkabk (where Rx is the traction resistance of the plow;
k is the relative resistance of the soil to plowing; a is the depth of tillage; bk is the width of the
plow body). The lateral forces acting can be expressed as follows

c+0,5(b. +B,.)—(n—1)b
R,=n-x-a-b -t w KT < 3
=R g( S+M +e+05nL ®)
And
05(B.- +b )= A, —(n=1)b
R =N-k- b -t KT w z K ’
y2 s g( S+M +e+0,5nL @

Results and Discussions

In order to study the effect of these expressions on the lateral forces acting on the tractor,
the coverage of the plow body was changed from 30 cm to 45 cm.

n=3 pics; x=6-10"Pa; 0=045 m; «=0,3 m; =03 m; b,=0,393 m;
Bxr=1,8 Mm; Az=0,1m; e=0,24m; S=1,387 m; l;=0,8 m; l,= 0,8 mm; k,=0,48 m; H=0,73
m, H1 = 0,65 m accepted, and the calculations carried out by expressions (3) and (4) determined
the values of the lateral forces acting on the tractor when all the wheels of the tractor are moving
in the groove at different coverage widths of the plug body and when one side wheels are moving
in the groove. Their results are shown in Figure 2.
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Figure 2. Graph of change of lateral forces acting on the tractor depending on the width of
the plug body, when all the wheels of the tractor are moving in the groove and when one side
of the wheels is moving in the groove.

The results of the study show that when the body width varies from 30 cm to 45 cm, the
lateral forces acting on the tractor first increase and then decrease when all the wheels of the tractor
move in the groove, and the lateral forces decrease evenly when one side of the tractor moves in
the groove. This can be explained by the decrease in the angle o, between the longitudinal axis of
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the tractor and the force acting on the plow in the horizontal plane, Rxy, which is equal to the forces
acting on the plow with increasing body width.

The results of research to determine the ratio of the effect of lateral forces on the movement
of one side of the wheels in the groove when all the wheels of the tractor are moving in the groove
shown in Figure 3.
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Figure 3. The ratio of the effect of lateral forces on the movement of all the wheels of the
tractor in the groove relative to the movement of one side of the wheels in the groove.

The data in Figure 3 show that with an increase in body coverage from 30 cm to 45 cm, all
side wheels of the tractor are affected by 2.1 to 5.2 times more lateral forces, respectively, than
when one side wheels move in the groove.

Conclusions

In conclusion, the correct selection of the coverage width of the plow body and the correct
aggregation of the plow with the tractor will reduce the plowing quality as well as the straight line
flatness and traction resistance of the plow.

REFERENCES

1. Umurzakov U, Mirzaev B, Mamatov F, Ravshanov H, Kurbonov S A 2019 IOP Conf. Series:
Earth and Environmental Science 403 012163

2. Tukhtakuziyev A, Abdulhayev Kh G, Barlibaev Sh N 2020 Determining the appropriate
values of compactor paramaters of the enhanced Harrow Leveller. Civil Engineering and
Architecture 8(3):218-223.

3. Ravshanov Kh, Fayzullaev Kh, Ismoilov I, Irgashev D, Mamatov S 2020 IOP Conf. Series:
Materials Science and Engineering 883 012138

4. Sokolov F A 1977 Agronomic foundations of complex mechanization of cotton growing.-
(Tashkent: Fan)

5. Standard technological maps for the care and cultivation of agricultural crops. For 2016-
2020 (Part I). 2016 Tashkent 138 pp

6. Mamatov F M 2007 Agricultural machinery. (Tashkent: Fan),

306



SCIENCE AND INNOVATION
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 3 ISSUE 4 APRIL 2024
ISSN: 2181-3337 | SCIENTISTS.UZ

10.

11.

12.

Tukhtakuziyev A, Gaybullaev B Sh 2019 Motivation parameter hinge plate plow to vegetable-
growing tractor TTZ-100SP. International journal of advanced research in science,
engineering and technology 6(1), 7996-7998

Gaybullaev B Sh, Mamajanov Sh 2020 Basis of the Technique Method of Agricultural Turning
Plow International journal of advanced research in science, engineering and technology. 7
(6) 14081-14083.

Normirzaev A, Nishonov B, Nuriddinov A, Gaybullaev B 2020 Influence Of An Attack Angle
Of A Spherical Disk SuggerAnd The Congressive Unit Speed On The Distance Of Soil Jour.
of adv. research in dynamical & control systems 12 (06) 512-517

Tukhtakuziev A, Barlibaev SH Research of the connection scheme of an improved small-
leveler with a tractor. IJARSET International journal of advanced research in science,
engineering and technology 6(3), 8444-8447.

Chuyanov, D., Shodmonov, G., Avazov, I., Rashidov, N., Ochilov, S. 2020 Soil preparation
machine parameters for the cultivation of cucurbitaceous crops I0P Conference Series:
Materials Science and Engineering, 883(1), 012122

FM Mamatov, BS Mirzaev, IJ Avazov, Sh U Buranova, Sh X Mardonov. To the issue of
energy-saving poteroerosive differentiated soil treatment system //Agriculture Innovation
Moskow. — 2016. — T. 3. — Ne. 18. — C. 58-63.

307


https://www.scopus.com/authid/detail.uri?authorId=57214108439
https://www.scopus.com/authid/detail.uri?authorId=57214130065
https://www.scopus.com/authid/detail.uri?authorId=57209308636
https://www.scopus.com/authid/detail.uri?authorId=57219123544
https://www.scopus.com/authid/detail.uri?authorId=57218320233

