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The usage of a combined machine in the
process of preparing the land for planting
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Abstract. The existing traditional technologies of land preparation, such
as leveling, chiseling, harrowing, mulching, and many other agro-technical
measures performed by separate units, are labor-intensive, which costly
and overspending on material costs, where fuel consumption is 78-86 liters
per hectare. In the unit that prepares the lands, we are proposing planting in
one pass, five agrotechnical tillage operations were carried out at one time,
and 35-45 1 of fuel consumption was observed while each hectare of land
was being tilled. Based on the research results on the efficiency of
presowing tillage and the results of scientific research to increase the
efficiency of this type of aggregates, an optimal variant of a combined
aggregate is prepared and used for the direct preparation of lands for
planting.

1 Introduction

One of the most pressing issues today is the creation of the necessary conditions for more
sustainable development of agricultural production, improving the reclamation of lands,
increasing their productivity, and, on this basis, increasing the productivity of agricultural
crops, as well as improving the organization and financing of land reclamation [1].
Implementing quality tillage on irrigated lands is a guarantee of a rich harvest. To
maintain and restore soil fertility, first of all, in the autumn season, to enrich the soil with
humus, it is necessary to apply organic fertilizers and various organomineral composts. The
cluster model is widely used in the production of agricultural products. In recent years, the
volume of land allocated to cotton and textile clusters is 52% of the agricultural land
allocated for this type of crop. At the same time, the lack of effective market mechanisms in
state support of agriculture does not allow to increase the competitiveness of the sector.
These reforms require the mechanization of agriculture and deep processing of
agricultural products by developing a wide range of modern financial services and
increased access to quality agricultural machinery. The efficient use of land in agriculture
provides for the preparation of quality seeds, the organization, and development of primary
seed production of local and foreign selection varieties, including biotechnological varieties

(2].
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Quality tillage in the short time before sowing is one of the main tasks to ensure high
and stable yields of agricultural crops among complex agro-technical measures [3], [4], [5].

The specifics of pre-sowing tillage on irrigated lands in cotton-growing areas are
divided into three zones according to natural-climatic and soil conditions, the mechanical
components of the soil, tillage technology, machine types, and agrotechnical requirements.
The third area, which accounts for 58 percent of the cotton area, includes lands that are
difficult to cultivate and have varying degrees of salinity. This area includes lands in
Central Fergana and below the second zone: Tashkent, Jizzakh, Samarkand, Syrdarya,
Bukhara, Khorezm, Kashkadarya, and Surkhandarya regions of the Republic of Uzbekistan
[61.[7].[8].

In the process of leveling the soil, the resistance of the levelers is high, and to reduce the
resistance, special hydraulic cylinders are installed on the leveler and used.

Calculation and selection of hydraulic cylinders. The force acting on the hydraulic
cylinder is determined by the following formula [9-10]:
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here: F;y. is the impact force of the work piece on the hydraulic cylinder stock, N

g is acceleration of free fall of objects, m/s* / g = 9,81 m/s’

t is acceleration time, s

n is the general F.I.K. of the cylinder.

V| is the speed of movement of the piston under pressure, m/s

The diameter of the hydraulic cylinder piston:
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here: P is fluid pressure in the hydraulic drive, mPa
The diameter of the piston rod is calculated by the following formula:
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here: V, is return speed of piston, m/s
The wall thickness of the cylinder is calculated by the following formula:
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here: [G] is allowable tensile stress of cylinder material, mPa

P is fluid pressure in the hydraulic drive, mPa
The amount of liquid consumed for the cylinder is calculated by the following formula:
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The power of the hydraulic cylinder is calculated by the following formula:
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1000
The inside diameter of the pipes supplying the fluid to the hydraulic cylinder is

calculated by the following formula [11],[12]:

N =
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here: V; is the flow rate of the liquid in the pipe,

Suppose the machine has several hydraulic cylinders that perform different functions. In
that case, the amount and capacity of fluid consumed in each of these hydraulic cylinders is
calculated separately by the above formulas. Based on these Y Q. and ) N, values, the
hydraulic pump is selected from the table [13],[14].

The inside diameter of the steel pipes between the hydraulic pump and the liquid
distributor is calculated by the following formula:

d. — 40
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here: 3 Q, is the amount of liquid consumed in the whole hydraulic cylinder, m’/s,
The thickness of the steel pipe wall is calculated by the following formula:
P-d, -k P-d -k
] =—2[G"] M 6, =—2[Gk] M ©)
ts ts
here: P is fluid pressure in hydraulic drive, mPa
k is safety factor
Gy, is allowable tensile strength of the material, mPa
Calculation and selection of hydraulic motors.
When choosing a hydraulic motor, it is necessary to find the amount and power of fluid
consumed in it [15],[16],[17],[18].
The power of the hydraulic motor is calculated by the following formula:
w-n-M,
a1 kVt (10)
3-10* -
here: n is number of revolutions of the hydraulic shaft, ayl/min
M,y is torque of hydraulic shaft, Nm.

May, =9554-.L,Nm. (11)
lum ’ nish ) nish
here: Nig, is power of working equipment, kVt
ng, is the number of revolutions of the work piece, ayl/min.
Nish 18 do not drive F.I.K.
i, 1s total transfer rate.
The fluid consumed by the hydraulic motor is calculated by the following formula:

771 - May m
= 12
0 3-10"-R-n 4 (12)

here: Nig, is the number of revolutions of the hydraulic shaft, ay/min

M,, is torque of the hydraulic motor shaft, Nm.

R is fluid pressure in the hydraulic drive, mPa

n is hydraulic motor F.I.K.

Q and N depending on the values - the hydraulic motor is selected from the table.

The volume of the liquid tank of the hydraulic drive is calculated by the following
formula [19],[20],[21],[22],[23]:

GM —
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V,=— (13)
here: 6 is cythe amount of heat transfer of the load, kkal/soat;
Ny is the lost power of the hydraulic drive, kVt.
P-2Q
N =—2.(1-n),kVt (14)

’ 60
here: Qy, is the amount of fluid consumed in the simultaneously operating networks of
the hydraulic drive, litr/min
n is mechanisms F.I.K.
K, is machine time utilization factor

t; is ambient temperature, °C

t, is the temperature at which the liquid is allowed to heat up, °C

The design solution of the combined machine, their location and size, natural climatic
conditions of the area, physical, mechanical and technological properties of the cultivated
soil, agrotechnical requirements for tillage technology, feasibility and feasibility of
simultaneous technological operations and energy base (applied tractor power, constructive
and operational advantages).

2 Materials and Methods

The results of the field survey conducted at Muhammad Ismat Farm, Rabotkalmoq Farm,
Bukhara District, showed that the unit's high efficiency in preparing the land for planting,
and in most cases the simultaneous operations, allows for better soil preparation in a shorter
period. This allows the soil to retain moisture and the seeds to be sown in freshly treated
moist soil at specified intervals, which in turn serves to increase crop yields.

Simultaneous carrying out of technological operations sharply reduces the number of
passes of the unit on the field and sharply reduces the impact of tractor walking systems.
When the operations are carried out separately, up to 80% of the field, the surface layer is
compacted by the tractor wheel, of which up to 30% is affected once, up to 20% twice, up
to 15% three times, and up to 5% four times.

When operations are combined, the number of transitions and the compacted surface is
reduced by 2-3 times, and the impact of adverse weather conditions is reduced.
Economically, the cost of preparing the land for planting is saved, and the loss of extra time
is prevented.
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Fig. 1. Schematic of a machine that prepares the soil for planting.

1 is tie device, 2 isframe, 3 is leveling, 4 is rotating platform, 5 is disc harrow, 6 is softener, 7 is foot,
8 is toothed harrow, 9 is break (compactor), 10 is hydraulic cylinder.

Fig. 2. Side view of the combined machine

3 Results and Discussion

In the conditions of the Bukhara region, when preparing the soil for planting, the aggregate
is applied to the soil at least four times before burying the seeds, and each hectare of land
consumes a total of 78-86 liters of fuel. In the universal machine, we offer, five agro-
technical treatments are carried out at once, consuming 35-45 liters of fuel per hectare of
cultivated land. Obviously, cost-effectiveness is achieved by saving these costs; when the
field experiment in the Bukhara region, positive economic efficiency was achieved.
Another issue was the scientific task of scientifically substantiating the increase in
efficiency by using a common frame and hydraulic system to transport a universal machine
and reduce the overall resistance.

4 Conclusions

1. It is known from the existing recommendations in the process of preparing arable
lands for sowing in the Bukhara region that, depending on the conditions for the
preparation of arable land for planting, various technological operations must be
performed. For this purpose, the field is often introduced and widely used. As a result,
under the influence of tractor and machine wheels, the soil is over-compacted, the soil
fraction is disturbed, and the water-absorbing properties of the soil deteriorate.
Repeated application of aggregates to the field, especially in arid climates, can cause
great damage in soils with low humus content in the soil and mechanical effects can
break down organic matter and evaporate along with moisture or wash away with
water. Therefore, the method of minimum field cultivation is widespread and fast all
over the world, which requires the efficient use of this type of machine.

2. In the conditions of the Bukhara region, the effective use of combined aggregates in
the preparation of lands for sowing is achieved through the use of the following
aggregate, which is recommended to increase crop yields.

3. The application of new technologies in field farming, the use of energy-saving
universal machines, the introduction of resource-saving technologies in agriculture,
high yields from irrigated crops will improve the economy of our country and the
livelihood of our people.
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