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Abstract: The article describes in detail the development of a combined pre-sowing machine

as a result of the literature analysis of the scientific research conducted on pre-sowing tillage
machines and its use and working process. In addition, the article provides scientifically based
information about the factors affecting the leveler-softener and previous work on their improvement.
The current state of tillage before planting in Uzbekistan and the size of the tilled fields are studied
and tabulated. In order to optimize the parameters of the developed machine and minimize costs, as
well as to increase its efficiency, it is devoted to the creation of an informational model of the leveler-
softener, which is considered as a research object of the machine, and to justify its parameters. On
the basis of the studied and analyzed data, the factors affecting it and their areas of change in order
to achieve the target function are presented in the tables based on the data studied in detail from
previous scientific works. On the basis of the conducted studies, the factors that have the greatest
impact on energy efficiency were determined and it was concluded that the theoretical and
experimental part of the scientific research work should be continued based on them.
Keywords: leveler, softener, research object, soil, brush-storm, factors.

Annotatsiya:Maqolada ekishdan oldin tuprogga ishlov beruvchi mashinalar yuzasidan olib
borilgan ilmiy tadgiqot ishlarini adabiyotlar bo ‘yicha taxlili natijasida ekishdan oldin ishlov
beruvchi kombinatsiyalashgan mashina ishlab chigilganligi va uning go ‘lanilishi hamda ishlash
jarayoni batavsil keltirilgan. Bundan tashqari, magolada tekislagich-yumshatgichga ta'sir giluvchi
omillar va ularni takomillashtirish bo ‘yicha oldingi olib borilgan ishlar hagida ilmiy asoslangan
ma’lumotlar keltirilgan. Tuproqa ekishdan oldin ishlov berishning O ‘Zbekistondagi hozirgi holati va
ishlov beriladigan dalalarning o ‘Ichamlari o ‘rganilib jadval holatiga keltirilgan. Ishlab chigilgan

*Sadriddinov Azmuddin — DSc, Professor, sadriddinovazmuddin@gmail.com, https://orcid.org/0000-0001-2345-6789;

Anvar Abdazimov — DSc, Professor, anvarabdazimov95996@gmail.com, https://orcid.org/0000-0003-2846-2736;

Faxriddin Mavlanov Khakimovich — Senior teacher, mr.fxm1981@gmail.com, https://orcid.org/0000-0003-0074;

Rakhimov Hursand Madrakhim ugli — Doctorant, xursandrahimov319@gmail.com, https://orcid.org/0000-0002-0640-6293.

82  Technical science and innovation. Ne2/2024


mailto:sadriddinovazmuddin@gmail.com
https://orcid.org/0000-0001-2345-6789
mailto:anvarabdazimov95996@gmail.com
https://orcid.org/0000-0003-2846-2736
mailto:mr.fxm1981@gmail.com
mailto:xursandrahimov319@gmail.com
https://orcid.org/0000-0002-0640-6293

MECHANICAL ENGINEERING

mashinaning parametrlarini optimalshtirish va xarajatlarni minimalshtirish xamda samaradorligini
oshirish magsadida mashinasining tadgiqot obekti hisoblangan tekislagich-yumshatgichining
infarmatsion modelini yaratish va parametrlarini asoslashga bag ‘ishlangan. O ‘rganilgan va taxlil
gilingan ma’lumotlar asosida magsad funksiyaga erishish uchun unga ta’sir qiluvchi omillar va
ularning o ‘zgarish soxalari oldingi bajarilgan ilmiy ishlardan batavfsil o ‘rganilgan ma’lumotiar
asosida  jadvallargama’lumotlar keltirilgan. Olib borilgan o ‘rganishlar asosida energiya
tejomkorligiga eng katta ta’sir qiluvchi faktorlar aniqlandi va ilmiy tadgiqot ishini nazariy va
eksperimen gismini shular asosida davom qgildirish kerakligi hagida xulosa gilindi.
Kalit so‘zlar: tekislagich, yumshatgich, tadgiqot obekti, tuprog, mola-borana, faktorlar

Annomayusn: B cmamve noopobHo onucana paspabomra KoOMOUHUPOBAHHOU NPeONnoCe8HOl
MAUUHBL HA OCHOBE AHAU3A TUMEPANMYPbl, HAYYHBIX UCCTeO08AHUL, NPOBOOUMBIX NO NPEONOCEEHbIM
noYB006paAbamMvLEAOUWUM MAUUHAM, ee npuMeHeHuio u paboyemy npoyeccy. Kpome moeo, 6 cmamve
NPpUBEOeHbl HAYYHO 000CHOBAHHbIE C6eOeHUst O (DAKMOpax, GIUSIOWUX HA KOPPEKMUPOSUUKLL-
RAACMUDUKAMOPDL, U NPeOecmayiouux pabomax no ux cosepuencmseosanuio. Msyueno u ceedeno
6 madauYbl cO8peMeHHoe COCMOosiHIe 00pabomKU NO46bl neped Noceeom 8 Ysbexucmane u pazmepul
pacnaxannvlx nonet. C yeavio ONMUMU3AYUU NAPAMEMPOS  PA3PAOAMbBIEAEMOU  MAUUHBL U
MUHUMUAYUY  3amMpam, d MAKdce NosbluleHUs ee IPHeKmugHoCmu NOCEUEHO COZ0ANHUIO
UHPOPMAYUOHHOU MOOENU NPABUTLHOU MAUUHBLI-YMASYUMENSL, KOMOPAsl PACCMAMPUBAEMCs KaK
00beKkm  UCcne008anus MawuHevl, U 0bocHosamb e20 napamempwvl. Ha ocnoge usyuennvix u
NPOAHATUZUPOBAHHBIX OAHHBIX (DAKMOPLL, eLUAIOWUe HA Hee, U O0OIACMU UX USMEHEeHUs Oas
docmudicerus yeneso yHKYuU npedcmasiielvbl 6 madiuyax Ha OCHO8e NOOPOOHO U3V HEHHBIX OAHHBIX
u3 npedvidywux Hayynvix pabom. Ha ocrnose nposedennvix ucciedo8anull onpeoenetvt Gaxmopuol,
oKazvlearowue HauboIbUIee BIUSHUE HA SHEP2OIPPEKMUBHOCMb, U COCNAH 8b1600 0 HEODXOOUMOCTU
NPOOOIIHCEHUS MEOPEMUUECKOU U IKCNEPUMEHMATIbHOU YACMU HAYYHO-UCCIE008AMENbCKOU pabOmbl

HA UX OCHOe8e.

Knrwuesvie cnosa: NAAHUPOBWUK, YMACHUMECDH, 00veKkm ucwze()oganuﬂ, CPYHM, JHCEPHOE,

¢axmopei.

Introduction

Today, the introduction of modern resource-
saving, high-productivity techniques and
technologies in the agricultural sector of our country
remains one of the most urgent issues. "Currently, the
cultivated area in the world before planting in the soil
is 1.6 billion. hectare" [1], it is necessary to pay
special attention to the creation and development of
energy-resource-efficient aggregates with high work
quality and productivity, used in the cultivation of
land before planting.

In recent years, certain works have been carried
out to reform the agriculture of our country, in
particular, to improve the state management system
in the field, to widely introduce market relations and
strengthen their legal basis, to attract investments to
the field, and to introduce resource-saving
technologies and technical tools [2-4].

In world practice, combined energy and
resource saving in soil cultivation, preventing soil
compaction under the influence of the walking parts
of machines, reducing the number of times they walk
in the field, maintaining soil fertility, protecting the
soil, preventing water and wind erosion, production
costs and agriculture It is important to reduce the cost
of food products.

Materials and methods

It is known that the main and pre-sowing
processing of land are the most energy-intensive

processes in agricultural production, 40-50 of the
total energy used for growing and harvesting grain,
cotton and other agricultural crops. percent is spent
on their fulfillment [5]. Therefore, reducing the
energy consumption during the main and pre-planting
tillage of the land leads to a reduction in the cost of
the product by saving a large amount of fuel and
lubricants in agricultural production, reducing labor
costs and other costs, A. Tokhtakuziev and H.A.
Ravshanov mentioned in their works [6,7].

A. Tokhtakuziev and H.A. Ravshanov's scientific
researches and researches have shown the main ways
to ensure energy-resource efficiency in the cultivation
of land before planting in the conditions of our
Republic [6]. These directions are:

-optimization of working width and working
speed of tillage machines;

- transition to technologies that reduce energy
consumption in tillage;

- grinding of combined tillage machines;

- is to reduce the energy consumption for soil
deformation and decomposition.

According to the analysis of the conducted
scientific and technical and patent literature, it was
determined that the factors of economy in tillage are
energy and resource efficiency. Economical
technologies should be aimed at preserving the fertile
layer of the soil and moisture, fighting against water
and wind erosion. In such technologies, each
operation can be carried out by tilling the soil with or
without turning the working bodies [7]. In some
technologies, it can be done on the basis of using zero
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or minimal tillage, keeping plant stems and root
residues on the surface of the field [8,9]. Therefore,
one of the important directions should be the use of
specific (coordinated) agrotechnics or farming
technologies that ensure high efficiency in tillage.
Currently, in our republic, in the
implementation of the indicated agrotechnical
measures for preparing the soil for planting, medium
BZSS-1.0 and heavy BZTS-1.0 and BZTX-1.0 gear
harrows, CHK-3.0, CHKU-4A chisel-cultivators,
e s ST ¢

[P

This situation indicates that there is not enough
combined type of work tools that work before
planting turrock in the farms, or the ones that are
available do not have the expected efficiency (work
productivity and quality).

One of the studies devoted to the justification
of the scheme and parameters of the machine system
used in tilling the soil before planting belongs to K.
Mukhamadsadikov [10,11], who studied the work
process of the pre-planting leveler, its working bodies
are installed in two rows ( the first line is at an angle
to the direction of movement, and the second line
should be perpendicular to it (the direction of
movement).  According to theoretical and
experimental studies conducted by S.K. Kochkarov
on the basis of the parameters of the chisel softener
leveler, which prepares the fields empty of wheat and

RVN-8.5 leveler-compacter, VP-8.0 pre-sowing
leveler, MV-6.0 and MV-6.5 trowel-levelers are used
[3,10,11]. To use this type of machines, it is necessary
to use high-class tractors.

In addition to the above-mentioned levelers,
many artificial levelers are used on farms. In most
cases, they are made of wooden and concrete beams
(slabs) and sleepers or two-way beams (Figures 1-a
and b), and are connected to the tractor by means of
chains, cables or wires.

b)
Fig.1. Preparing the soil for planting. a - artificial trowel-leveler made of concrete brush; b - artificial
trowel made of wood

repeated crops for planting, it is important to ensure
the required quality of the specified technological
process with low energy consumption. who
emphasized that the issue is serious [12].

Currently, in the agro-industrial complex of
our country, there are more than 160,000 farms with
irrigated and semi-arid land areas of up to 40...500
hectares, of which more than 75,000 are multi-
sectoral, their number as of 2009 increased by 45
percent in the last two years. In 2019, they produced
more than 80 types of agricultural products and
exported them to 66 countries. The distinctive feature
of farms in Uzbekistan, as mentioned above, is their
versatility, the size of their farms is small in outline -
fields up to 6 hectares make up about 40% of the total
land area, up to 10 hectares and fields make up about
60% (Table 1).

Table 1

Sizes of contours of cultivated agricultural land in the regions of the Republic of Uzbekistan[13]

Avera Distribution of contours by size (hectare)
Number | ge area
Provinces of of 0- 05- | 1.1- | 3.1- | 6.1- | 101 | 151 | 20.1 | 251 | 30.1 | 35.1 Over
contours | contou | 0.5 1 3 6 10 -15 -20 -25 -30 -35 -40 40
rs
Tashkent 3160 13.1 - 5.7 138 | 147 | 174 | 15.7 12 - - 20.7 - -
Sirdaryo 1735 25.8 - 14 2.7 6.6 9.9 104 | 145 | 12,6 14 8.4 4.8 14.7
Ferghana 3988 6.7 5.3 108 | 22.2 | 198 | 199 | 114 - 10.6 - - - -
Namanga | g1 | 105 | - | 23 | 10 | 228 255 | 187 | 102 05| - | -
Andijan 1497 8.0 3.5 58 | 243 | 245 | 16.6 | 10.8 6.4 - - 8.1 -
Samgrka" 835 135 | - | 44 | 107 | 161|216 |172 | 114 | 74 | - | 59 | - 43
Bukhara 409 5.0 - 6.1 | 369 | 32 12 | 108 | 2.2 - - - -
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Avera Distribution of contours by size (hectare)

Number | ge area
Provinces of of 0- | 05 | 1.1- | 31- | 61- | 101 | 151 | 20.1 | 251 | 30.1 | 35.1 | Over

contours | contou 0.5 1 3 6 10 -15 -20 -25 -30 -35 -40 40

IS
Kasr;';adar 1835 16.4 - | 07| 74 |104]| 17 | 189 | 165 | 184 6.6 41
S“”:S;‘”da 611 82 | 15 | 33 | 286|277 | 97 | 18 | 33 | 52 47
Khorezm | 1101 8.6 T |15 | 181 | 262 | 229 | 181 | - | 132 - - : -
Tottal: 17540 129 16 52 157 171 175 146 79 54 42 62 17 29

Based on the information given above, it is
appropriate to use machinery and agricultural
aggregates with a slightly smaller coverage width for
tilling the soil before planting on farms. It shows the
need to take into account the smallness of the field
contours in the design and production of tillage
machines and in the research work conducted on
them. Nowadays, the machines that work before
planting in the soil in farm chickens are machines
with a coverage width of 4-12 m [13]. In order to treat
the land at the required level, this system of machines
passes through the same place two or three times, its
maneuverability and productivity are low, it is
material-energy-intensive, and its use requires
additional manual effort. All this leads to labor costs
and other costs for preparing the land for planting,
including excessive consumption of fuel, excessive
compaction of the soil and loss of moisture in it, and
a decrease in productivity. In addition, it should be
noted that the existing levelers are morally outdated,
do not meet modern requirements such as minimal
and economical land treatment with the help of
complete mezanization and automation of auxiliary
operations. Based on this, the purpose of the research
conducted in this work is to improve the quality and
productivity of land preparation for planting, fuel and
other costs, based on the way of improving the
technological work process and justifying the
parameters of the working bodies and aggregates that
process the soil before planting. is to reduce
consumption.

Results and Discussions

Basing the parameters of the new combined
leveler-softener unit [14], which works before
planting in the soil, consists in developing a
mathematical model of the research object (RO)
based on the goals and tasks of the scientific research
work.

The leveler-softener aggregate, which is the
object of the study, is attached to the tractor by means
of a puller 1 for use in the work process. In the case
of transport, the harrows 8 or rollers 9 are carried on
the frame and are connected to the tractor through an
additional special traction mechanism 3 for pulling
from the side of the frame. Moves together with 5. In

the working position, the support wheels are raised
up.

\\
g X== A-Al2) &
\\ |_A
\ ¥ X :H'.
Xs=ho
. ) 1T
AT 1
WY N
8 A . ;-“ ry /
TINTTA TR,
A

Fig.2. The scheme of the machine (leveler-
softener) that works the soil in a combined way
before planting. 1-tractor suspension device (in

operation); 2-side sections; 3- tractor suspension

device (in the state of transportation); 4-the last

section; 5-wheel; 6-wheel column guide; 7-chain;
8-harrow; 9-roller.

Zi | Z: IZm
i
I
|
{
X —————s
v — = Leveller- V() =Ny, X5 21, Zn) [KWE]
v T = softener
|
i
|
¥V th,

Fig.3. Informational model of combined
aggregates that work before planting in the soil,
based on the study of previous research (apriope

data)

On the basis of the mentioned findings, an
informational model of a leveler-softener was
developed (Fig.3) to study the scheme and parameters
of the processing unit before planting in the soil. The
main parameter of the model is the objective function,
since one of the most energy-demanding processes in
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agriculture is tillage, the energy required for using the
aggregate is y(t)=N(Xa,...,Xk;Z1, ...,Zm) Was set as the
objective function to reduce consumption.

The input parameters of the information model
were divided into two groups: 1-group - Xi ,..., Xn -
controlled input factors (see Figure 2), 2-group - z1
,---» Zm - uncontrollable input factors. Research on the
results of the tests specified in the state and

departmental normative technical documents for
aggregate work quality indicators, and on obtaining a
priori data from other sources (magnitudes hy,...,hn)
was carried out. The parameters of the information
model, information on their areas of change
determined on the basis of a priori data are presented
in Table 2.

Table 2

Information and sources of parameters of the information model of combined aggregates that work
before planting in the soil

Ne Parameter type and name Field of change Origin
Xk —managed access factors::
x1— leveler height, m; 0,136 ...0,36 [10,11]
X2 — grinding (attack) angle, grad; 30°... 50°* [10-12]
1 X3— aggregate coverage, m; 4-12 [10-12]
X4— operating speed, m/s; 6..12* [10-12]
xs— the length of the working surface of the compactor, m 0,06...0,4 [10,12]
Xe— structural weight, kg 36,7 ... 1530 [13]
X7— type of softener [10,11]
Zm — unmanaged entry factors:
71 — the height of the ridges on the field surface, sm <5 [5]
z, — the amount of large pieces, % 15...20 [5]
2 | z3— amount of plant residues after tillage, % 95 [5,13]
z4 — soil moisture, % 12-18 [5,13]
zs — soil density, g/cm?® 1,1..1,25 [10,11]
hn — regulated sizes:
hi1— unevenness of the field surface (at a distance of 5 m), sm +2 [10]
ho— soil moisture (in the 0-10 cm soil layer),% 16-18 [10]
hs— the amount of fractions (in the 0-10 cm soil layer),%
3 — less than 25 mm 80
— greater than 50 mm 5 [10.11]
—greater than 100 mm -
hs— soil density (in the 0-10 cm soil layer), g/cm® 1,1..1.2 [5,10,11,13]
hs— rate of weed loss, % 95 [5]

*1t should be clarified according to the results of additional studies.

It is necessary to conduct additional theoretical
and experimental studies to determine the degree of
influence of the input parameters of the model (Xk, Zm)
on the objective function y(t) and to select the most
effective ones. In particular, it is necessary to justify
the parameters of the unit based on the quantitative
criteria of minimizing energy consumption and
increasing work output, and determining the level of
influence of these parameters. To perform this task in
field conditions, the scheme of the tiller unit before
planting in the soil presented in Figure 3 below was
taken as a basis. The objective function to reduce the
drag resistance of the rectifier-softener in the circuit
is represented by y(t).

Conclusion
Systematization of future scientific research
work on the basis of the scheme and parameters of the
leveler-softener that works before planting in the soil

with the help of the developed leveler-softener
information model and its based parameters, their
change limits and other data, among the controlled
input factors selecting the most important ones and
using them to continue the work in research work,
rational planning and ultimately increase the
effectiveness of research, save time and costs.
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