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Abstract:

This article presents an analysis of combined softeners of various structures and their technological
work processes intended for basic and surface soil treatment. Combined softeners that are
structurally similar to each other and close in terms of technological work processes have been
selected, which ensure sufficient compaction of the surface layer of the field along with tillage
without a tiller. Accordingly, the advantages and disadvantages of the use of selected combined
softeners in soil conditioning of dryland fields are presented.
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Introduction. Currently, the yield of grain crops is 7-15 quintals per hectare. However, experiments
have proven that 15-25 centners of grain can be obtained from each hectare of land if agrotechnical
measures are applied correctly [1-2]. So, although there is a possibility of obtaining high yields
from drylands, the productivity in production is very low. This is mainly due to the fact that during
the spring planting of sloping lands, due to the fact that the surface of the land is not sufficiently
covered with plants, the heavy raindrops break down the soil aggregates and turn them into mud,
and the resulting mud clogs the small capillary tubes in the soil in its way, reducing the water
permeability of the soil, resulting in strong water flows on the slope. appears. This causes water
erosion, and as a result, it causes the erosion of the upper fertile layer of the soil [3-5]. It goes
without saying that the productivity of crops is sharply reduced in eroded soils. This shows that in
order to increase soil fertility in dry lands, the work to be done should be aimed at maintaining soil
moisture, removing soil on the surface of the field, and preventing erosion.

Therefore, improvement of working bodies in the development of machines for anti-erosion
treatment of sloping fields and grain sowing in one pass is an urgent problem.
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Research method. As an object of research, combined softeners of various designs intended for
deep and surface soil treatment and their technological work processes were taken. The study of the
structure of combined softeners of various designs and their technological work processes was
carried out according to the results of scientific literature and patent examination [6-9].

According to the results of analytical studies, combined softeners were selected that are structurally
similar to each other and close in terms of technological work processes. Accordingly, the
advantages and disadvantages of using selected combined softeners in soil conditioning of dryland
fields were studied.

Research results and discussions. Scientists of the Volgograd State Agrarian University have
developed a combined tool for soil cultivation and fertilization. A combined working body (Fig. 1)
was used in the weapon for surface treatment of the soil and fertilizing. The combined working
body is a handle fixed to the frame, a vertical disk-shaped knife installed in the middle of the two
sides, a parabolic arrow-shaped softening claw installed at the bottom of the handle, a coulter and a
plow attached to it, a fertilizer transfer, consisting of a fan and a toothed drum leveler. The
combined softening working organ claw angle is 27-30°, sharpening angle is 12-15°. The toothed
drum leveler is made in the form of a thin long cylinder, and the smoothing teeth are arranged in a
checkerboard pattern along the surface of the drum [10-11].

Figure 1. Combined working body for tillage and fertilization.

The task of the combined softener working body is to work on the surface of the soil, to apply
fertilizer to the subsoil along the zone of the cultivated soil, and to soften and level the field surface
according to the width of the softener blade coverage [12-15].

The combined softener working body is adapted to soften only the surface layer of the field. The
gear drum aligner of the working body may not have a constant number of revolutions due to the
fact that it operates under different operating conditions. This sometimes causes the drum to work in
drag rather than rotation.

Russian scientists Abezin V.G. and others proposed a flat cutter-deep softener-fertilizer working
body (Fig. 2). The working body of the horizontal softener-fertilizer is made up of a pin-shaped
handle, a fertilizer conveyor placed in the rear part of the handle, a plow attached to the lower part
of the handle with a hammer, and a softening drum mounted on the handle with a bracket. The
blade of the working body is mounted on the handle at an angle to the direction of movement and
the horizon. The working body of the softening drum is made in the form of a rectangular pyramid,
and detachable teeth arranged in a checkerboard pattern are installed on the surface of the drum [16-
18].

223 | INNOVATIVE: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF APPLIED TECHNOLOGY  www.multijournals.org



Figure 2. Tekiskeskich-deep softener-fertilizer working body.

The main task of the tekiskeskich-deep softener-fertilizer working body is to soften the surface
layer of the field, to fertilize along the softened layer, and to soften and compact the soil zone where
seeds are planted.

The working body of the tekiskeskich-deep softener-fertilizer is not intended for the main
processing. One of the main disadvantages of the working body is that due to the close proximity of
the working parts, the formation of blockages in the process of loosening the soil slab can cause the
disruption of the technological process and increase the resistance to traction [19-21].

A softener-fertilizer working body (Fig. 3) was developed by Russian scientists. The working body
consists of a pin-shaped handle, a fertilizer conveyor fixed to the back of the handle with a bracket,
a coulter and ploughshare placed in the lower part of the handle, and a toothed softening drum
installed in the front part of the handle. The softener drum is attached to a vertical bracket attached
to the frame and to horizontal brackets attached to the middle of the softener handle. The softening
drum is made in the form of a cylinder, and rectangular right pyramidal separable teeth are installed
on it in a checkerboard pattern. The height of the removable teeth in the shape of a rectangular right
pyramid is equal to the depth of the softening main processing [22].

As the toothed loosener drum moves along the surface of the field, the teeth penetrate the outer
surface of the soil and break it up. In this case, favorable conditions are created for cutting the soil
layer with plows in the horizontal plane, which ensures a significant reduction in the traction
resistance of the softener-fertilizer during operation. The soil pulverized by a toothed drum is
pressed along the ploughshare and falls from the top of the ploughshare in the form of small pieces.
Fertilizer is applied from the bottom of the tiller when the soil plow is cut along the tiller, and the
given fertilizer remains under the tiller [23].
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Figure 3. Softener-fertilizer.

The disadvantage of the softener-fertilizer is that the toothed softener drum is installed in front of
the plows and at a close distance. In this case, the deformation that occurs when the ploughshares
come into contact with the soil, that is, the lifting of the blade, causes it to get stuck in the toothed
drum in front. This leads to an increase in the resistance to traction and to the breakdown of the
process [24-25].

Scientists of the Belgorod State Agricultural Academy have developed a device for soil cultivation.
The device is equipped with a combined softener (Fig. 4) as the main working body. The combined
softener consists of a handle, a flat cutter with a ploughshare, an additional softener attached to the
ploughshare from the back of the handle, a disk blade and a toothed chain. The additional softener
consists of elements made in the form of a knife-shaped blade, between which disc-shaped blades
are installed. The softener with disk-shaped blades is designed for processing the soil at a depth of
8-16 cm. Blade-shaped elements are fixed at an angle of 450 to the horizontal plane. The chain teeth
are set at an angle to the vertical plane [26].

The device works as follows: a flat-cut claw blade cuts the soil and directs it to the plow blades, at
the same time, the soil blade is compacted, and with the help of disk blades, a layer equal to 1/2-1/3
of the main processing depth is cut (top layer). The lower layer of the palaxa is crushed with the
help of toothed chains.
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The combined softener is designed for surface treatment and does not have the same working
conditions in soils with different physical and mechanical properties. In irrigated agriculture, the
possibility of blockages between the blades in soils with high hardness can sharply increase its
tensile strength and cause various deformations in the working parts [27].

Conclusion. OAccording to the results of scientific literature and patent examination, as well as the
results of field experiments, it can be known that in the development of the combined deep softener-
grinding working body, the mutual location of the working parts, the longitudinal and transverse
distances between them, and at the same time the working parts deformations formed when the soil
is affected with Taking into account the above, the scientists of the Karshi Institute of Engineering
and Economics developed a combined deep softener-crusher working body that grinds the clods
formed on the surface of the field along with deep tillage [28-29]. The working body of the
developed combined furrow softener-shredder consists of a handle, a chisel, a softening claw for
softening the surface layer of the field and cutting weeds, a seed conveyor, a grinder consisting of
disk-shaped knives designed to grind the lumps on the field surface. In this case, the disk-shaped
blades are arranged in a checkerboard pattern, and the softener is installed according to the width of
the pawl coverage.

The combined soil softener-shredder softens the soil to a depth of 35-40 cm. The softening blade
softens the cultivated zone of the field to the desired level and kills weeds. The seed is sown to the
required depth with the help of a seed drill. A shredder consisting of disk blades compacts the soil
along with grinding the clods on the field surface [30-31].
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