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The article presents the results of the research on the technological work process of the softener,
which is the main working organ of the resource-saving combined unit for growing cotton, and the
justification of its working surface. According to the results of the conducted theoretical and
experimental research, it was shown that the shape of the softener's working surface should be
convex in order to soften the soil with high quality and low energy consumption.
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1. Introduction

In the irrigated cotton-growing regions of our republic, the existing technologies of land
preparation for growing cotton in cotton fields consist of technological processes such as
fertilizing, plowing, chipping, harrowing, grinding, cotton picking, which are performed with
separate aggregates. tractors and agricultural machines and tools are used. This, in turn, leads
to an increase in labor, fuel, and other material costs, as well as multiple passing of aggregates
through the field, damage to the soil structure, and densification of the subsoil layer [1].

According to the conducted researches, 1.5-2.0 times less energy and fuel consumption is
required for soil tillage than plowing. The quality of processing improves (due to the absence
of unevenness, large lumps), productivity increases. In addition, tillage machines and tools
have low metal volume compared to plows, relative resistance, high productivity, are easy to
use, and on their basis, it is possible to create comprehensive and combined aggregates. [1,2].
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2. Research method.

Based on the results of the research, a resource-saving combined unit was developed for
growing cotton in cotton fields [2,3]. The main working units of the combined unit are a
softener that softens the soil without overturning it, a fertilizing device for fertilizing the
softened layer in a tape-like manner, and dust collectors that form dust on the softened and
fertilized layer.

The combined aggregate softener (Picture. 1) consists of column 1, rammer 2 and needle-
shaped softener 3, and serves to loosen the last year's egate at a depth of 30-40 cm without
turning it over. [1].

]

1-Column; 2- rammer; 3- awl-shaped softener
Picture 1. Softener of combined aggregate

We present the results of research conducted on the basis of the shape of the softener working
surface, which is one of the main parameters of the softener.

To conduct experimental studies, the design of the combined unit was developed and its
experimental copy (Picture. 2) and softeners with different geometric shapes of the working
surface (Picture. 3) were prepared. [4]

Picture 2. Experimental copy of the combined aggregate
Nanotechnology Perceptions Vol. 20 No. S15 (2024)



Research Results on the Basis of Combined... Abdusalim Tukhtakuziyev et al. 2186

® © ®

Picture 3. Softeners with concave (1), convex (2) and flat (3) working surfaces

Before conducting the experiments, soil moisture, density and hardness were determined.
These parameters were studied in layers of 0-10, 10-20, 20-30 and 30-40 cm in egat, pushta
and chok rows.

When conducting the experiments, the tensile strength of the working bodies, the quality of
soil compaction, the width and depth of the softened layer were accepted as evaluation criteria.

These indicators are UzSt 3355:2018 [5]. Testing of agricultural machinery. Machines and
tools for deep tillage. It was determined using the program and methods of tests.

The quality of soil compaction was determined by dividing the softened layer and soil samples
from the pit into fractions larger than 200 mm, 100-50 mm, and smaller than 50 mm using a
bottomless box of 0.5x0.5x0.2 m. For this, the samples were passed through sieves with the
diameter of the holes 50 and 100 mm. [7] The obtained results were calculated as a percentage
of the total mass of the soil, and the quality of soil compaction was determined.

The softened layer width B was measured on the cross-sectional profile of the treated layer
with an accuracy of £0.1 cm.

The depth of the softened layer was determined by dipping a ruler with a cross-sectional area
of 1 cm2 into the trace of the softener. Measurement accuracy is £ 0.5 cm, repeatability equal
to 25 times.

Traction resistance of combined aggregate working bodies and UzSt 3193:2017. Testing of
agricultural machinery. It was determined using a field dynamometric device using the
tensometric method according to the method of energy evaluation of machines.

3. Research results.

Chisel-cultivator, deep softener and other machines used for soil cultivation in cotton
cultivation are mainly equipped with working bodies having a flat working surface. Under the
influence of such a force (Picture. 4, a), the soil is compressed (crushed) in the direction
perpendicular to its surface until it crumbles, and when the compression reaches the strength
limit, the soil breaks (breaks) at an angle ps to the direction of movement, and a prism-shaped
cut is formed from it. separated. [8] If the surface of the working body has a curved shape in
the transverse-vertical plane, it is subjected to compression and other deformations until it
Nanotechnology Perceptions Vol. 20 No. S15 (2024)
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Picture 4. Deformation of the slab under the influence of softener with flat (a), convex (b)
and concave (V) surfaces

For example, if the surface of the working body is convex (Picture. 4, b), the blade stretches
along with compression in the transverse view, that is, under the influence of the working
body, the point m of the blade is compressed by a distance z and ( It extends to a distance of

1)

If the surface of the working body has a concave shape (Picture. 4.v), the blade is compressed
both in the direction perpendicular to the working surface and in the transverse direction (this
compression is equal to (z and (1), respectively, for point m of the blade). [9] This o It is self-
evident that it leads to an increase in energy consumption in tillage.

So, in order to ensure high-quality compaction of the soil with low energy consumption, the
working surface of the softener should be convex.

Comparative test results of softeners with different working surfaces. Based on the conducted
theoretical studies, softeners with flat, concave and convex working surfaces were made and
tested. Tests were conducted at speeds of 6.0 and 8.0 km/h.

In the experiments, all the parameters of the working bodies except the working surface were
the same: width-140 mm, length 150 mm, and the angle of entry into the soil - 30°, the depth
of processing - 35 cm. The radius of curvature of softeners with concave and convex surfaces
was assumed to be 240 mm.
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The results of the experiment are presented in Picture 5 and in the table.
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Picture 5. It is flat when the aggregate speed is 6.0 km/h (—x——w—), concave
(—o—=9©—) and convex ( —O——0—) cross sections of the zone softened by surface softeners

The data obtained from the experiments showed that the results of the conducted theoretical
studies were correct, that is, the working body with a convex working surface had less
resistance to traction compared to other working bodies, and the soil compaction quality was
high. The reason for this is that, as shown in theoretical studies, under the influence of the
working body with a convex surface, the soil is stretched in the transverse direction, in addition
to compression in the direction of movement. [10] This leads to a decrease in the soil's
resistance to fragmentation and, therefore, to the drag resistance of the working body and to
the improvement of its compaction quality.

Results of comparative tests of softeners with different working surfaces

To pull
The type of surface | Working speed, Softened layer depth, cm Amount of size fractions (mm) below, % was
of the working body | km/h resistance
kN
Mav +c > 100 100-50 >50
6,0 36,2 1,08 17,47 10,40 72,13 11,46
flat
8,0 34,9 1,62 9,64 13,67 76,69 12,56
6,0 37,7 1,21 14,50 12,10 73,40 11,63
concave
8,0 354 171 11,20 12,97 75,83 12,62
6,0 35,7 1,19 10,20 12,85 76,84 10,41
convex
8,0 35,1 1,42 9,48 10,85 79,67 11,27
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As can be seen from the table, an increase in the movement speed leads to an increase in the
traction resistance of the working bodies and an improvement in the quality of soil compaction,
that is, a decrease in the fractions with a size larger than 100 mm, and an increase in those
smaller than 50 mm in size. brought

The main reasons for this are the increase in the inertia of the soil on the working bodies and
the impact forces exerted on the soil by the working bodies with the increase in speed.

It should be noted that as the speed increased from 6.0 km/h to 8.0 km/h, the traction resistance
of the convex surface working body changed little compared to the flat and concave working
bodies.

For example, when the speed changes within the specified limit, the traction resistance of the
working bodies with a flat and concave surface increased by 1.10 and 0.99 kN, respectively,
while that of the working body with a convex surface increased by 0.86 kN. This can also be
explained by the reduction of the soil's resistance to fragmentation due to the stretching of the
soil in the transverse direction under the influence of the working body with a convex surface.

In addition, it can be seen from the analysis of the obtained data that the geometric shape of
the working surface of the softener did not have a significant effect on the depth of the softened
layer, but with the increase in speed, a slight decrease in this indicator was observed in all
softeners.

So, on the basis of theoretical and experimental studies, it can be noted that the working surface
of the softener should be convex in order to ensure high-quality crushing of the soil with low
energy consumption.

4. Summary.

1. According to the conducted studies, 1.5-2.0 times less energy and fuel consumption is
required for soil tillage than plowing. The quality of processing improves (due to the absence
of unevenness, large lumps), productivity increases.

2. Based on the results of the conducted research, a resource-saving combined unit was
developed for growing cotton in the field.

3. Theoretical and experimental studies, in order to ensure high-quality grinding of soil with
low energy consumption, the working surface of the softener should be convex.
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