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Abstract. The article presents software and an associated algorithm for GERT network
modeling of unmanned aerial vehicle (UAV) transport and technological cycles in variable-rate
pesticide and fertilizer application within precision agriculture. The proposed approach formalizes
the full “sensing — analysis — decision-making — plot treatment — visualization” cycle using a GERT
network that incorporates two types of UAVSs: one for soil and crop monitoring and another for
spraying. The software interacts with simulated sensors, satellite and ground components of the
agrotechnological system to model step-by-step UAV movements, state changes of field plots, and
the generation of control actions. Computational experiments are used to evaluate the distribution of
operational time costs for several spraying UAV types and their daily treated area, demonstrating that
autonomous GERT-based route planning can reduce the total time required for flight missions by a
factor of 2-3 compared with manual control, corresponding to a saving of about 50-70% of
operational time. The results confirm the effectiveness of GERT network models for designing and
verifying adaptive control systems for agricultural UAV fleets and for optimizing pesticide and
fertilizer use in precision agriculture.
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Introduction. Modern precision farming technologies impose increasingly stringent
requirements on the quality and timeliness of agrotechnical operations, including variable-rate
application of pesticides and mineral fertilizers based on the actual state of soil and crops [1-3]. In
this context, unmanned aerial vehicles (UAVs) are becoming a key component of agrotechnical
systems, providing monitoring, sensing, and targeted treatment of fields according to predefined
digital maps and treatment programs [4]. As the complexity of UAV transport and technological
cycles grows, the associated uncertainty, risks of downtime, and productivity losses also increase,
which necessitates the use of adequate mathematical modeling and analysis methods [5].

Classical network planning methods such as PERT and CPM are suitable for describing
deterministic processes but lack sufficient flexibility when stochastic structures, loops, returns, and
branching are present, as is typical for UAV operation under real production conditions. In contrast,
the GERT (Graphical Evaluation and Review Technique) method incorporates both the probability
of traversing arcs and the distribution of operation durations, making it a convenient tool for
representing complex transport and technological cycles, taking into account the probabilistic nature
of failures, repeated flights, and additional sensing or treatment operations [6]. Applying GERT-based
network models to precision farming tasks makes it possible to formalize the logic of UAV operation
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as part of a cyber-physical agrosystem that integrates sensors, satellite and ground components, as
well as intelligent decision-support tools.

In the context of variable-rate application of pesticides and fertilizers, a UAV transport and
technological cycle includes a sequence of interrelated operations: acquisition of data on the state of
crops, soil sensing and monitoring, data processing and analysis, generation of control actions, and
execution of flight missions for applying working solutions to local field zones. At each stage,
multiple usage scenarios may arise, driven by changes in soil condition (good, medium, poor), the
need for repeated overflights, route adjustments, and constraints related to UAV resources and
operating conditions. Since the effectiveness of UAVs is defined not only by instantaneous
productivity but also by the total operational time spent over the full cycle “sensing — analysis —
decision-making — plot treatment — visualization,” the stochastic analysis and optimization of such
scenarios become particularly important for software that supports GERT network modeling.

In recent years, several approaches to GERT-based modeling of UAV transport and
technological cycles have been proposed, aimed at assessing downtime risks, analyzing productivity
losses over time, and minimizing costs associated with executing flight missions in precision farming.
These models typically represent the cycle as an acyclic or quasi-cyclic GERT network with specified
source and sink nodes, forming a basis for algorithms that select optimal cycle realizations under
specific field conditions [7]. However, most existing studies focus either on generalized risk analysis
or on static performance indicators, whereas the practical task of embedding routing and control
algorithms for agricultural UAVs into a software environment that reproduces the actual logic of
agrotechnical system operation remains insufficiently addressed.

This paper presents software for GERT network modeling of agricultural UAV usage
scenarios in precision farming, implementing an algorithm and computational experiment for
transport and technological cycles under variable-rate pesticide and fertilizer application [8, 9]. The
proposed software solution follows the logic of all elements of the agrotechnical system, including
data acquisition and processing, decision-making regarding treatment feasibility, generation and
execution of flight missions, and visualization of field states and UAV routes. The developed
model-driven and algorithmic framework is aimed at reducing operational time costs within UAV
cycles and improving the accuracy of localized treatment, ultimately contributing to more efficient
use of chemical inputs and higher effectiveness of precision farming processes. Thus, a key feature
of the approach is the use of GERT-based network models in the software to describe all
interconnected operations in UAV usage scenarios, from monitoring and sensing to the actual
application of fertilizers and pesticides.

Materials and methods. The study is based on a structured description of the composition
and architecture of an agrotechnical system that implements variable-rate application of pesticides
and fertilizers using two types of agricultural UAVS, and on this basis defines the software and
algorithmic tools for GERT network modeling of UAV usage scenarios in precision farming. The
first UAV type is used for soil and crop monitoring (sensing and reconnaissance), while the second
is intended for the targeted application of working solutions; together they form an integrated
cyber-physical subsystem whose processes are represented in the software as a GERT network—
driven transport and technological cycle.

The software design relies on a generalized system algorithm that includes the following
stages: sensing and monitoring of soil and crop conditions, acquisition and pre-processing of input
data, analytical evaluation and classification of plot states, decision-making on the necessity and
intensity of treatment, generation of flight missions for treatment UAVSs, and execution of localized
application with reference to the coordinates of a ground GPS base station. Within the software, each
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stage is mapped to nodes and arcs of a GERT network, with probabilities of route selection and
distributions of operation durations assigned according to the assumed or experimentally obtained
characteristics of UAV operation, environmental conditions, and field heterogeneity.

Special attention is paid to the interaction logic between UAVS, the ground control station,
and visualization tools. The monitoring UAV transmits sensed data to the ground station, where the
software performs data processing, scenario selection, and parameterization of GERT network
branches corresponding to alternative UAV usage patterns (e.g., repeated overflights, route
corrections, or skipped plots). The treatment UAV then receives generated flight missions and
executes them, while the software continuously updates the network state and logs time costs by cycle
stages. Visualization modules display the discrete field representation, plot states, and UAV routes,
which allows step-by-step tracing of operations, debugging of the GERT network structure, and
comparative evaluation of different UAV usage scenarios in terms of operational time, treated area,
and potential efficiency in precision farming.

Results and discussion. To implement variable rate application of pesticides and fertilizers
using UAVs, dedicated software was developed that follows the logic of all elements of the
agrotechnical system and interacts with UAVS, sensors, and satellite and ground components within
a unified modeling environment. The software encapsulates the transport and technological cycle
(TTC) as a set of UAV usage scenarios, which are represented in the form of a GERT network and
executed step by step according to a generalized algorithm of the system.

The generalized algorithm includes the following steps:

Step 1. Data acquisition from the agricultural field.

Step 2. Soil sensing and monitoring using a monitoring UAV.

Step 3. Collection of data on crop and field (agrocenosis) conditions.

Step 4. Data processing and analysis.

Step 5. Determination of fertilizer and pesticide requirements for each field plot.

Step 6. Delivery of the required agents using a second UAV for pesticide and fertilizer
application.

Step 7. Georeferenced application synchronized with the coordinates of a ground GPS base
station to ensure accurate treatment.

The operational logic of the software is further structured into the following basic stages:

Stage 1 — sensing. The first UAV (configured for monitoring soil condition) moves over the
field, collects data on soil state, and transmits them to the ground station for analysis.

Stage 2 — data analysis. The ground station analyzes the received soil data and determines
whether fertilizers or pesticides need to be applied, based on soil condition categories such as good,
medium, or poor.

Stage 3 — application of fertilizers or pesticides. The second UAV (configured for spraying)
is loaded with the required amount of fertilizers or pesticides and moves to the corresponding plots
to apply the products in accordance with the analysis results.

In the simulation, the monitoring UAV (type 3 in the original configuration) first moves to a
field plot and acquires soil condition data, where one of the states (“poor”, “medium”, “good”) is
assigned. The data are then passed to the analysis block, which processes the information and, if the
soil condition is poor or medium, triggers a decision to apply fertilizers or pesticides. The treatment
UAV (type 4) is loaded with the necessary agents, moves to the same plot, and performs the
application. This process is repeated for all plots that require treatment, forming a sequence of
operations that can be interpreted as usage scenarios within the GERT network.
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The software models the technology of UAV based variable rate pesticide and fertilizer

application while explicitly accounting for soil conditions across different field plots. The expected

outcome is accurate and efficient application of agrochemicals depending on actual soil state, which

supports improved agronomic processes and optimization of chemical use. Based on the implemented

software, it is possible to trace step by step UAV movements, changes in field plot states, and the

formation of control actions, as well as to quantify the distribution of operational time costs for

different UAV types with respect to the serviced area.
The main logic of the program during execution is reflected in the following steps:

. The software simulates UAV movement over the field.

. The monitoring UAV collects data on soil condition.

. The data are transmitted to the ground station for analysis.

) Depending on the analysis, a decision is made on whether to apply fertilizers/pesticides.

. The treatment UAV moves to the required plot and applies the substances.

. The field is displayed using a scatter type visualization, where each plot is color coded

according to soil condition: good, medium, poor.

The UAYV position is shown by a star shaped marker, making it possible to visualize current
UAYV coordinates and the overall field state. The visual scheme represents the discrete structure of
the agricultural field, divided into plots, with color indication of soil quality (“poor”, “medium”,
“good”), as well as UAV trajectories during monitoring and treatment. The UAV position at each
moment is marked by a star shaped symbol, which allows one to see sequential movement from one
point to another, the identification of poor soil conditions on specific plots, and the fact of
pesticide/fertilizer application at given coordinates, while simultaneously indicating plots that do not
require treatment.

Thus, the software provides an effective environment for modeling the management system
of agricultural UAVs. It demonstrates step by step UAV movement, data collection, decision making
on the feasibility of pesticide and fertilizer application, and visualization of treated zones. Using the
program, one can clearly display plots where agents have been applied, as well as those that do not
require treatment, thereby supporting analysis and comparison of UAV usage scenarios in precision
farming.

The developed software for GERT network modeling of agricultural UAV usage scenarios in
precision farming enables a series of computational experiments. Based on these experiments, the
resulting data describe the percentage distribution of operational time costs within the transport and
technological cycle for three types of spraying UAVS, linked to their daily serviced area in hectares
[10-12]. The reported results reflect both the structure of time consumption in the TTC for different
UAV types and their actual daily productivity in terms of treated field area [13]. Using the percentage
shares for individual operations (preparation for work, auxiliary and transition processes, flight
movement, ground handling, and net mission execution), it is possible to identify which stages of the
cycle contribute most to time losses and where GERT-based route planning provides the greatest
benefit. The observed reduction in total time by a factor of 2-3 when switching from manual control
to autonomous route planning corresponds to an operational time saving of about 50-70%, and
therefore to a substantial increase in the throughput of the UAV fleet when treating agricultural fields.

The 3WQF120-12 UAV model is characterized by a relatively high share of time spent on

ground handling (refuelling, preparation, scheduled maintenance), with reasonably balanced time
allocations for preparation and flight movement; combined with a daily treated area of about 18 ha,
this indicates that the platform is oriented toward intensive yet stable operation on medium and large
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fields. For the 3CD-15 UAV, the structure of time costs differs somewhat: the share of ground
handling is distributed more evenly relative to preparation and movement, while the serviced area is
around 16.7 ha per day, which may indicate more rational time utilization when routes and loading
modes are properly configured [14]. The WSZ-0610-based platform exhibits a somewhat larger
proportion of time devoted to movement and auxiliary operations, with a daily productivity of about
13.4 ha, making it more sensitive to suboptimal routing but also demonstrating a high potential gain
from autonomous GERT-based planning, since the reduction of unnecessary transits and returns is
especially noticeable for this configuration. Taken together, the analysis of these three UAV types
shows that implementing the proposed model-driven and algorithmic framework redistributes time
resources in favor of net flight mission time, minimizing auxiliary and inefficient operations and
thereby providing a significant reduction in the total time required to complete UAV tasks in precision

farming.

Conclusion. The developed algorithm, software, and computational experiment for GERT
network modeling of agricultural UAV transport and technological cycles have demonstrated the
feasibility of a formalized description of the full “sensing — analysis — decision-making — plot
treatment — visualization” cycle for variable-rate pesticide and fertilizer application in precision
farming. Within the model, coordinated interaction between two UAV types (monitoring and
treatment), the ground control station, and visualization modules is ensured, which makes it possible
to trace the logic of the agrotechnical system in a discrete space-time representation and to account
for the probabilistic nature of soil states and treatment needs.

The computational experiment has confirmed that the use of a GERT-based approach
combined with autonomous route planning can significantly reduce the total time required to
complete flight missions compared with manual control, yielding an approximate 2—3-fold decrease
in cycle duration, which corresponds to an operational time saving on the order of 50-70%. Analysis
of the distribution of operational time costs for three types of spraying UAVs has shown that the
greatest efficiency reserves are associated with the optimization of movement stages, auxiliary
operations, and ground handling, as well as with increasing the share of net flight time directly related
to plot treatment.

The constructed visual schemes of field state and UAV routes have demonstrated the practical
applicability of the proposed software for decision support in precision farming, including the
selection of plots requiring treatment and the assessment of the impact of variable-rate application.
The modeling results indicate that selective treatment based on the actual condition of soil and crops
reduces excessive use of pesticides and fertilizers while improving the accuracy of localized
interventions and supporting the potential for sustainable development of agroecosystems.

These findings form a basis for further advancement of the model-driven and algorithmic
framework for managing fleets of agricultural UAVS, including integration of more detailed
stochastic characteristics of transport and technological cycles, consideration of weather and
operational constraints, and expansion of optimality criteria to include cost, energy, and
environmental indicators. A promising direction is the coupling of GERT-based models with
operational dispatching systems and digital precision-farming platforms, enabling the use of
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modeling results in near real time for adaptive planning and dynamic reconfiguration of UAV routes
under changing field conditions.
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O‘ZBEKISTONDA INTENSIV BOG‘DORCHILIK UCHUN INNOVATSION
TEXNOLOGIYALAR VA TEXNIKA VOSITALARINI ISHLAB CHIQISH BO‘YICHA
YONDASHUVLAR

Z.M. Umurzakov, X.I. Marupov

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”
Milliy tadgigot universiteti

Annotatsiya. Ushbu tadgiqot O°zbekistonda intensiv bog‘dorchilikni rivojlantirishning muhim
muammolarini o‘rganadi. Tadqiqotda zamonaviy biznes-loyihalash talablari va mahalliy sanoat
bog‘dorchiligining o‘ziga xos xususiyatlariga mos keladigan samarali texnologik tizimlar va
mashinalar kompleksini yaratishga imkon beruvchi metodologik yondashuvlar taklif etilgan.
Tadgiqot doirasi agrobiologik, texnik-igtisodiy va texnik-texnologik ko‘rsatkichlarni birlashtirgan
holda bog‘dorchilik ishlab chiqarish tizimlarini to‘rt rivojlanish bosqichi bo‘yicha tasniflaydi:
ekstensiv, normal, intensiv va yugqori intensiv. Tahlillarimiz shuni ko‘rsatadiki, intensiv va yuqori
intensiv texnologiyalar ilg‘or mashina texnologiyalari, axborot tizimlari va aniq bog‘dorchilik
metodologiyalari  bilan tizimli integratsiyani talab qiladi. Tijorat bog‘larida yarim
mexanizatsiyalashgan hosilni yig‘ish tizimlarini joriy etish mehnat xarajatlarini 50-60% ga
gisgartirish va unumdorlikni 2-3 marta oshirish imkonini berdi, bu esa O‘zbekiston bog‘dorchilik
sektorining barqaror intensivlashuvi uchun samarali yo‘nalishlarni belgilaydi.

Kalit so‘zlar: intensiv bog‘dorchilik, sanoat mashina texnologiyalari, texnik vositalar,
mexanizatsiya, aniq qishloq xo‘jaligi, barqaror ishlab chiqarish tizimlari

MOJXOIbI K PASPABOTKE HHHOBAIIMOHHBIX TEXHOJOT UM 1
TEXHUYECKHUX CPEACTB JIs1 MTHTEHCUBHOI'O CAJOBOJACTBA B
Y3BEKUCTAHE

3.M. ¥Ymyp3akos, X.U. Mapynos

«TamKkeHTCKUI HTHCTUTYT UHKEHEPOB UPPUTALIMH U CEITbCKOXO03AMCTBEHHON MEXaHU3ALlUN»
HaunoHanbHBIN UCCIIEI0BATEIbCKUM YHUBEPCUTET

AHHoTauus. JlaHHOEe HCcle0BaHNEe U3YydaeT BaXKHble MPOOJIEMbl pa3BUTHSI MHTEHCHUBHOTO
calloBoAiCTBa B Y30ekuctaHe. B wuccnenoBaHuM NpeayioKeHbl METOAONIOIMYECKHE IOIXOJBI,
MO3BOJISAIOIINE CO3aTh KOMIUIEKC 3P PEKTUBHBIX TEXHOJOTHUECKUX CUCTEM M MAIIMH, OTBEYAOLINX
TpeOOBAaHUSAM COBPEMEHHOI'0 OHM3HEC-IPOEKTHPOBAHUS M CHEIH(PHUKE MECTHOTO MPOMBIIUIEHHOTO
canoBogcTBa. OObenMHEHHE arpoOMOJIOTHUECKUX, TEXHHUKO-DKOHOMHUYECKUX U  TEXHHUKO-
TEXHOJIOTHYECKUX IOKa3aTejlel B paMKax HCCIEIOBaHUSA KIACCUPHUIMPYET CaJT0BOTUECKHE
IIPOM3BOJICTBEHHBIE CHCTEMBI IO YETBHIPEM CTaJAMAM pa3BUTHs: HKCTEHCUBHAs, HOpMalbHasi,
UHTCHCUBHAs M BBICOKOMHTEHCHBHas. Ham aHanu3 1oKa3bIBaeT, 4YTO HWHTEHCUBHBIE U
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BBICOKOMHTEHCHBHBIC TEXHOJIOTHU TPEOYIOT CHCTEMHOW MHTETpAIMU C MEPEIOBBIMH MallHHHBIMA
TCXHOJIOTUAMU, I/IH(bOpMaLII/IOHHBIMI/I cCuctreMaMu MW TOYHBIMHU METOAOJIOTHUSAMU CaaO0BOACTBA.
Buenpenne momyMexaHU3MPOBAHHBIX CHCTEM YOOPKH YpO)kas B KOMMEPYECKHX Ca/laX MO3BOJIUIO
COKpaTUTh Tpyao3arparsl Ha 50-60% 1 MOBBICUTH MIPOU3BOAUTEIILHOCTD B 2-3 pasa, UTo ONpeAeIIsieT
G eKTUBHBIE HANpaBIEHUs JUIsI YCTOHYMBOM WMHTEHCH(HMKAIMU CaJOBOAYECKOTO CEKTOopa
VY30ekucraHa.

KiroueBble cj10Ba: WHTCHCUBHOE CaJIOBOJICTBO, MPOMBIILICHHBIC MAalIMHHBIC TEXHOJIOTHH,

TEXHUYCCKUC Cp€acTBa, MEXaHHu3alusl, TOYHOC CCIIBCKOC XOSﬂfICTBO, YCTOﬁqHBBIe
IIPOU3BOJACTBCHHBIC CUCTCMBbI

APPROACHES TO THE DEVELOPMENT OF INNOVATIVE TECHNOLOGIES AND
TECHNICAL MEANS FOR INTENSIVE HORTICULTURE IN UZBEKISTAN

Z.M. Umurzakov, Kh.l. Marupov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University

Annotation. This study examines important problems of the development of intensive
horticulture in Uzbekistan. The study proposes methodological approaches that allow creating a
complex of effective technological systems and machines that meet the requirements of modern
business design and the specifics of local industrial horticulture. The scope of the research classifies
horticultural production systems according to four stages of development, combining agrobiological,
technical-economic, and technical-technological indicators: extensive, normal, intensive, and highly
intensive. Our analysis shows that intensive and high-intensity technologies require systematic
integration with advanced machine technologies, information systems, and specific horticultural
methodologies. The introduction of semi-mechanized harvesting systems in commercial orchards
made it possible to reduce labor costs by 50-60% and increase productivity by 2-3 times, which
determines effective directions for the sustainable intensification of the horticultural sector of
Uzbekistan.

Key words: intensive horticulture, industrial machine technologies, technical means,
mechanization, precision agriculture, sustainable production systems

Kirish. Jahon bog‘dorchiligi misli ko‘rilmagan rivojlanish bosqichini boshdan kechirmoqda,
dunyo bo‘ylab yirik tijorat bog‘lari barpo etilmogda. Shu munosabat bilan, hosilni yetishtirishda qo‘l
mehnatini almashtiruvchi yoki mehnat intensivligini sezilarli darajada kamaytiradigan energiya
tejamkor va resurs tejovchi texnologiyalarni joriy etish birinchi o‘ringa chigmoqda. Jahon bo‘yicha
bog‘ maydonlari 12 million gektardan oshib ketgan, ularning 50% dan ko‘prog‘i olma va shunga
o‘xshash mevali daraxtlar ekini tashkil etishini hisobga oladigan bo‘lsak, mehnat xarajatlarini
kamaytiradigan va operatsion samaradorlikni oshiradigan usullar va texnik vositalarni keng joriy
etish muhim ahamiyat kasb etadi.

Shu sababli, bog‘dorchilikda mobil platformalarni keng joriy etish zamonaviy bog‘dorchilik
boshqaruv tizimlarida muhim ustuvor yo‘nalish hisoblanadi.

Adabiyotlar sharhi. Xalgaro ilmiy-tadgiqot ishlari olma va boshga mevalarni sifat
standartlarini saglab, kelgan holda yetishtirish uchun resurs tejamkor texnologiyalar va innovatsion
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texnik yechimlarni ishlab chiqishga garatilgan. Jumladan, to‘liqg mexanizatsiyalashgan hosilni yig‘ish
tizimlari ko‘pincha mevalarning shikastlanishini oshirishi va operatsion samaradorlikning
pasayishiga olib kelishini hisobga olgan holda, kam mehnat va resurs sarfi bilan yuqori sifatli hosilni
yig‘ishga imkon beruvchi yarim mexanizatsiyalashgan yondashuvlarga alohida e’tibor qaratilmoqda

[1].

O‘zbekistonda sanoat bog‘dorchiligini barqaror rivojlantirish va meva-sabzavot mahsulotlari
ishlab chiqarish o‘sish sur’atlarini oshirish innovatsion texnologiyalar va ilg‘or texnik vositalarni
integratsiyalashtirishni talab giladi. O‘simlikshunoslik, xususan sanoat bog‘dorchiligi sohasidagi
zamonaviy innovatsion texnologiyalar ekologik xavfsizlik va iqtisodiy samaradorlikni (jumladan,
energiya va resurslarni tejash) ta’minlagan holda ekin mahsuldorlik jarayonlarini boshqarish bo‘yicha
o‘zaro bog‘liq texnologik operatsiyalar majmuasidan iborat.

Mahsuldorlik jarayonlarini boshqarishga mo‘ljallangan texnologiyalar jahon va mahalliy
qishloq xo‘jaligi amaliyotida intensiv deb tasniflanadi. Mahalliy sanoat bog‘dorchiligi uchun biz
intensivlik omillari bo‘yicha bir-biridan farqlanadigan to‘rtta texnologiya va texnika toifasini

anigladik [2].

Texnologik tasnif tizimi. Ekstensiv ishlab chigarish tizimlari asosan tuprogning tabiiy
unumdorligiga tayanadi, o‘g‘itlar va kimyoviy preparatlar minimal miqdorda yoki umuman
qo‘llanilmaydi. Bu tizimlar 1950-yillarga xos ikkinchi avlod texnikasidan foydalanadi, bu texnika
traktor agregatlarining ajralmas qgismi sifatida garaladi. Bunday tizimlar past ekish zichligi (180-350
daraxt/ga) va baland o‘suvchi payvandtaglar (5-7 m) bilan xarakterlanadi, natijada o‘rtacha
hosildorlik (O‘zbekiston sharoitida 10-20 t/ga) olinadi.

Normal tizimlar qo‘llab-quvvatlovchi boshlang‘ich o‘g‘it dozalarini va vaqti-vaqti bilan
zararkunandalarga qarshi choralarni qo‘llaydi. Bu texnologiyalar uchinchi avlod mashinalaridan
(1960-1980-yillar davomida ishlab chiqilgan) foydalanadi, ular maxsus bog*dorchilik operatsiyalari
uchun mo‘ljallangan. O‘rtacha zichlikdagi ekishlar (250-1000 daraxt/ga) yarim karlik payvandtaglar
(4-5 m) bilan 20-25 t/ga hosildorlikka erishadi, yugori nav mahsuloti ishlab chigarishning 50-60% ini
tashkil etadi.

Intensiv ishlab chiqarish tizimlari o‘sish davri davomida o‘simliklarning optimal oziqglanishi va
zararli organizmlardan himoyalanishini ta‘minlash uchun mo‘ljallangan. Ular biologik potentsialni
maksimal darajada ro‘yobga chigarish uchun intensiv navlar va payvandtaglarni qo‘llashni nazarda
tutadi. Bu tizimlar to‘rtinchi avlod mashinalarini (1990-yillardan boshlab ishlab chigilgan) talab
qiladi, ular bog‘larning o°‘ziga xos xususiyatlarini hisobga oladi va faol uzatma tizimlari hamda
avtomatlashtirish elementlarini keng qo‘llash orqali ko’p funksiyali operatsion imkoniyatlarni
ta’minlaydi.

Yugori zichlikdagi ekishlar (660-3500 daraxt/ga) karlik payvandtaglar (2-4 m) va tomchilatib
sug‘orish tizimlari bilan 25-30 t/ga hosildorlikka erishadi, yugori nav mevalarining ulushi 61-75% ni
tashkil etadi. Bu tizimlar dasturlashtirilgan o‘g‘itlash rejimlarini, iqtisodiy chegaralarga asoslangan
zararkunandalarga garshi integratsiyalashgan boshgaruvni va tuprogni boshqarish uchun gatorli ekin
tizimlarini amalga oshiradi.

Yuqgori intensiv yoki ilg‘or texnologiyalar zamonaviy ilmiy-texnik innovatsiyalar orgali
belgilangan sifat ko‘rsatkichlari bilan biologik potentsialga yaqin hosildorlikka erishish imkonini
beradi, bunda ekologik xavf minimal bo‘ladi. Bular aniq qishloq xo‘jaligi toifasiga kiradi, aniq
texnika, zamonaviy axborot texnologiyalaridan foydalanadi. [8].

Bu texnologiyalar navlarni yaratish, tuproqni tayyorlash va ko‘chatlarni parvarish qilish
bo‘yicha texnologik jarayonlardagi sifat sakrashini ifodalaydi. Ulardan foydalanganda, tizimli o‘zaro
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ta’sir va magqsadlarni belgilashni hisobga olgan holda, agrotexnik usullarning maksimal
uyg‘unlashuvi ta’minlanadi. Bunday texnologiyalarni amalga oshirish uchun o‘simliklarning
mahsuldorlik imkoniyatlarini hisobga olgan holda jarayonlarni aniq bajaradigan, moslashuvchan va
kosmik monitoring vositalaridan foydalangan holda axborotga yo‘naltirilgan beshinchi avlod
texnikasi (hozirda ishlab chiqgarilayotgan va joriy etilayotgan) talab etiladi.

O‘ta yuqori zichlikdagi ekishlar (2000-12000 daraxt/ga) super-karlik payvandtaglar (1,5-2,5 m)
bilan 30-35 t/ga hosildorlikka erishadi, yugori nav mevalarining ulushi 85-95% ni tashkil etadi. Bu
tizimlar tomchilatib sug‘orishni majburiy qiladi, komponent muvozanatli sifat nazoratini amalga
oshiradi va sun’iy chimzor yoki chimzor-mulcha tizimlari bilan nol yoki minimal tuproq ishlov berish
amaliyotidan foydalanadi.

Natijalar va munozara. Intensiv va yuqori texnologiyalar bu mahsuldorlik jarayonini
boshqarish texnologiyalari bo‘lib ular aniq tahlilar asosida ishlash texnologiyalari turiga kiradi.
Ushbu texnologiyalar nafagat yuqori hosil migdorini, balki olinayotgan mahsulot sifatini hamda
xarajatlar hajmini tanlab tartibga solish imkonini beradi. Tabiiyki, bunday texnologiyalarning paydo
bo‘lishi va o‘zlashtirilishi geoinformatsion tizimlar (GIS) va kosmik monitoringdan (GPS yoki
GLONASS) foydalanuvchi intellektual texnikalar hamda mashina texnologiyalarisiz imkonsiz bo‘lar
edi.

Yugqoridagilardan kelib chiqib, biz mahalliy sanoat bog‘dorchiligining barcha rivojlanish
bosgichlaridagi texnik-texnologik, texnik-iqtisodiy va tashkiliy jihatlarini tavsiflovchi ko‘rsatgichlar
ro‘yxatini shakllantirdik. (1, 2-jadval).

1-jadval. O‘zbekistonda sanoat bog‘dorchiligining rivejlanish ko‘rsatkichlari
(Agrobiologik, texnik-igtisodiy va texnik-texnologik parametrlar)

Ko‘rsatkichlar = Ekstensiv Normal Intensiv Yugori intensiv
Navlar Chidamli Egiluvchan Intensiv Berilgan p arametrlar
bilan
Baland O‘rta bo‘yli . :
Payvandtaglar bo'yli yarim Karlik Karlik Superkarlik
Joylashish 711 >3- g o o 5 m 3-5 % 0,8-3m 2,6-4 x 0,3-1 m
sxemalari 55m
Ekish zichlidi 180-350 250-1000 660-3500 2000-12000
g daraxt/ga daraxt/ga daraxt/ga daraxt/ga
Balandligi
(ishlov 5-7m 4-5m 2-4'm 1,5-25m
berilmaganda)
O‘rtacha
hosildorlik 10-20 t/ga 20-25 t/ga 25-30 t/ga 30-35 t/ga
(O¢zbekiston)
I Sharoitga . Turg'un Bozor talabiga Komponentlar
Mevalar sifati boe'li bo‘lmagan, sust avob beradi bovicha
g1 boshgariladigan J Y
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balanslangan,
boshqariladigan

Yuqori
sortlarning 30-50% 50-60% 61-75% 85-95%
miqdori
Qora bug’, Bug‘ qoplama
bug* ous dop . Qatorli ekinlar Tuprogni sun’iy
Bog‘larda sistemasi, bug‘- . . .
.. goplama . orasidagi tizim, chimlash, chimli-
tuproq holatini R siderat .. L
. tizimi, . . tuproqgni sun’iy chirindili tizim,
nazorat gilish . sistemasi, gator . . - .
. bug‘- . .~ chimlash, chimli- chimli-mulchali
tizimi . oralari ekinlari . -
sideral . . chirindili tizim tizim
. sistemasi
tizim
An’anaviy Tubroani
Tuprogni ishlov = (ag’darma . prog . Differensial, "NoTill"
. i himoyalovchi . . .
berish ishlov . S minimal ishlov texnologiyasi, nol
o L (ag‘dargichsiz), i ) .
texnologiyasi berishning . berish ishlov berish
. resurstejamkor
ustunligi)
‘llab- : .
. ] Amalda Qo*llab . . Hosil fazalari
O‘g‘it solish . . quvvatlovchi Dasturlashtirilgan .
berilmaydi . bo‘yicha axborot
start dozalari
Passiv
. . . Zararlilik o
O‘simlik yoki Vaqti-vaqti CL e Kombinatsiyalangan,
. . . . chegarasi bo‘yicha .
himoyasi mavjud bilan . : bioximik
integratsiyalashgan
emas
. Shart Tomchilatib Tomchilatib
Sug‘orish Shart emas , .
emas sug’orish afzalroq sug‘orish shart
Tayanch Talab . . I
. . . . Talab etilmaydi Afzal Majburi
konstruksiyalari = etilmaydi y jourty

2-jadval. Mahalliy sanoat bog‘dorchiligi indikatorlari (mashina va yer turlaridan foydalanish,
biznes xususiyatlari)

Indikator nomi

Sanoat bog‘dorchiligi texnologiyalarining rivojlanish darajasi
bo‘yicha indikatorlarning qiymatlari va tavsiflari

Ekstensiv Normal Intensiv Yugori intensiv
Boshqaril Jarayonli O s1m11k_ va
mavdiaan yondashuv tuprogning
Mashinadan y g_ ’ Texnologik doirasidagi mahsuldorlik
: mexaniza . . . . . .
foydalanish tornin xaritalar asosida operatsion imkoniyatlariga
obilig texnologiyalar =~ muvofiq jarayonli
q y bo‘yicha boshgaruv
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atiga
bog‘liq
Ma’qul .
- o1 B -
Quirilish ko‘riladigan, I.Znes Axborot
, ) . metodikalardan . i
me’yorlari Quirilish texnologiyalari va
o . . , ) foydalangan . .
Bog‘ni va qoidalari me’yorlari va . sistemotexnikadan
. . . . . holda bog
loyihalash asosida qoidalari asosida lovihasinin foydalangan holda
vagti-vagti | va nav-payvandtag y - g bog‘ning hayotiy
. L L mavjudligi N
bilan kombinatsiyalarini o siklini loyihalash
. majburiy
tanlash asosida
. Tuproq Tuproq xaritalari ~ Geoinformatsion
ver turla.rldar] xaritalari 1:10000, GIS tizimlar (GIS) Kosmononitoring
foydalanishni . . . .
baholash va 1:25000, texnologiyalari asosidagi asosidagi axborot
. Norasmiy tadgiqot tuprog-landshaft =~ texnologiyalari
loyihalash , , ) . .
ma’lumotlar ma’lumotlari xaritalari
Tashqi bozorga
Iqll_m  Rentabellik ishlab 0O z-0°zini chiqish bilan birga
sharoitlari o yetarli darajada bargaror
- chiqarish L i
Igtisodiy va bozorga . - rivojlantirish rentabellik. JST
. . . xarajatlarini .
natijadorlik bog‘liglik, e darajasidagi (Jahon savdo
boshgarish sifati -
beqaror bilan belailanadi bargaror tashkiloti)
rentabellik g rentabellik tizimida faol
pozitsiya.
Barqa.ror Noqulay yillarda IqtlSOdl.y.O “ O‘z-o‘zidan
kredit T 0°zini . .
e . 1. . | vayangi loyihalar , . .. rivojlanish, tashqi
Investitsiyalarga bog‘ligligi, ta’minlash, yirik . .
uchun . loyihalarni
munosabat shu . .. loyihalarga . .
. investitsiyalarga . . investitsiyalash
Jumladan bo‘lgan ehtiyoj nvestitslya imkoniyati
mavsumiy 8 ol Kiritish y
. . ‘rtach fli . . -
Biznesga Yugori O'rtacha xavili, Past xavfli Yuqori reytingli
. bargaror foyda . .
munosabat xavfli . . biznes biznes
keltiruvchi

Taqdim etilgan ko‘rsatkichlar tahlili shuni ko‘rsatadiki, ekstensiv va normal texnologiyalardan
farqli o‘laroq, intensiv va yuqori intensiv yondashuvlar ilg‘or mashina texnologiyalari bilan
integratsiyalashgan tizimlar sifatida amalga oshirilishi kerak, bu esa axborot texnologiyalari, tizim
muhandisligi va biznes texnologiyalari metodologiyalarini jalb etishni talab giladi [5].

Zamonavly tizim va biznes texnologiyalarini qo‘llash mahalliy intensiv bog‘dorchilikni
rivojlantirish zanjirining tutashgan joylarida (tor joylarida) yuzaga keladigan to’qnashuvni hal etish
imkonini beradi. Shuning uchun, innovatsion texnologiyalar va texnik vositalarni ishlab chigish va

o‘zlashtirishda, sohaning texnik-texnologik tarkibiy qismini shakllantiradigan an’anaviy
yondashuvlar bilan bir gatorda, bugungi kunda yakka va kichik seriyali ishlab chigarish formatlari
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go‘llanilmogda. Ular moslashuvchan tashkiliy infratuzilma va universal tez gayta sozlanadigan
yuqori texnologik uskunalarga ega bo‘lib, bu uskunalar yuqori mahsulot sifatini, standartlarga
asoslangan jarayon va axborot texnologiyalarini ta’minlaydi, intensiv bog‘dorchilikka qo‘yiladigan
turli talablarni uyg‘unlashtirish, shuningdek, sohada intensiv texnologiyalarni ishlab chiqish va

o‘zlashtirishning kompleksli, tizimli va maqgsadli tarzda amalga oshirilishini ta’minlaydi [7].

Ushbu yondashuvning samarali qo‘llanilishi “Toshkent irrigatsiya va qishloq xo‘jaligi
muhandislari instituti” Milliy tadqiqot universitetida ishlab chiqilgan “Olma va boshga mevalarning
hosilini yig‘ishga mo‘ljallangan mobil qurilma” misolida ko‘rsatilgan. Toshkent va Jizzax
viloyatlaridagi bog‘dorchilik fermer xo‘jaliklarida muvaffaqiyatli sinovdan o‘tkazilgan ushbu mobil
hosilni yig‘ish qurilmasi olma bog‘larida yarim mexanizatsiyalash usulida: mevalarni tezroq terib
olish va ularing shikastlanishini kamaytirish, mevalarni konteynerlarga joylashtirish, to‘ldirilgan
konteynerlarni yig‘ish va dala evakuatsiyasi hamda bir qancha integratsiyalashgan funksiyalarni
bajaradi.

Joriy etish natijalari mehnat xarajatlarini 50-60% ga gisqartirish va unumdorlikni 2-3 marta
oshirishni ko‘rsatdi, bu intensiv bog‘larda tez va shikastsiz hosilni yig‘ish imkonini beradi. Bu hosilni
yig‘ish, saqlash va yig‘ishdan keyingi ishlov berish uchun kompleks mashina texnologiyalariga misol
bo‘ladi.

Mevalarni yig‘ish texnologiyalari tahlili bog‘dorchilik jarayonlarini avtomatlashtirish va
mexanizatsiyalash mahsuldorlik va iqtisodiy samaradorlikni sezilarli darajada oshirishini ko‘rsatadi.
Shunga qaramay, iqlim o‘zgarishi ta’siri va barqaror rivojlanish talablari ortib borayotgan sharoitda
ekologik omillarni ham e’tiborga olish zarur. Kelajakda hosilni yig‘ishni yanada samaraliroq va inson
hamda atrof-muhit uchun xavfsizroq giladigan keyingi innovatsiyalar kutilmogda.

Xulosa. Ushbu tadqiqot O°zbekiston bog*dorchilik sektorida texnologik tasnif uchun kompleks
asosni yaratdi, agrobiologik, texnik-igtisodiy va texnik-texnologik parametrlarga asoslangan to‘rt
rivojlanish bosqichida aniq farqlashni ko‘rsatdi. Tahlil barqaror intensivlashtirish ilg‘or mashinalar,
aniq qishloq xo‘jaligi texnologiyalari va axborot tizimlarining tizimli integratsiyasini talab gilishini
tasdiglaydi.

Asosiy natijalar quyidagilarni oz ichiga oladi:

 Intensiv va yugori intensiv tizimlar ekstensiv yondashuvlarga nisbatan hosildorlikni 100-
150% ga oshiradi, yugori nav mevalar ishlab chigarishini 30-50% dan 85-95% gacha
oshiradi.

* Yarim mexanizatsiyalashgan hosilni yig‘ish platformalarini joriy etish mehnat xarajatlarini
50-60% ga gisqartiradi va meva sifatiga zarar yetkazmasdan unumdorlikni 2-3 marta
oshiradi.

* Muvaffaqiyatli texnologiyani o‘zlashtirish moslashuvchan tashkiliy infratuzilma, universal
tez qayta sozlanadigan uskunalar va integratsiyalashgan axborot tizimlarini talab giladi.

» Kosmik monitoring imkoniyatlariga ega beshinchi avlod aniq uskunalar belgilangan sifat
ko‘rsatkichlari bilan biologik hosildorlik potentsialiga erishish uchun texnologik chegarani
ifodalaydi.

Ushbu ma’lumotlar Markaziy Osiyo bog‘dorchilik tizimlarida barqaror intensivlashtirish
yo‘nalishlarini davom ettirayotgan qishloq xo‘jaligi korxonalari uchun amaliy ko‘rsatmalarni taqdim
etadi. Kelajakdagi tadqiqotlar uzoq muddatli ekologik ta’sirlar, turli ishlab chiqarish miqyoslari
bo‘yicha iqtisodiy samaradorlik va rivojlanayotgan ragamli qishloq xo‘jaligi platformalari bilan
integratsiyaga e’tibor qaratishi kerak.
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LALMI NISHABLI MAYDONLARGA MO‘LJALLANGAN SEYALKA SHNEGI VA
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Annotatsiya. Ushbu magolada lalmi maydonlarga mo‘ljallangan seyalkaga o‘rnatilgan shnek
va miqdorlagichga ish jarayonida va salt ishlaganda talab etiladigan quvvatni aniglash usullari va
natijalari keltirilgan.

Kalit so‘zlar. Taxometr, latr, shnek, miqdorlagich, seyalka, to‘siq, bunker, tasma, g‘ilof.

METHOD FOR DETERMINING THE POWER CONSUMPTION OF THE AUGER AND
METERING DEVICE OF A SEEDER DESIGNED FOR RAINFED SLOPED FIELDS

R.F. Khudaykulov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
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Abstract. This article presents the methods and results for determining the power required to
operate an auger and metering device installed on a seeder designed for arable land, both during
operation and when operating autonomously.

Keywords: Tachometer, tiller, auger, meter, seeder, fence, bunker, belt, cover.

METO/I OITPEJEJEHAA MOIIIHOCTH, 3ATPAYNBAEMOM HA IITHEK U JO3ATOP
CESJIKH, TPEHA3HAYEHHOM JIJIS BOT'APHBIX HAKJIOHHBIX ITOJIEN

P.®. XynaiikyjinoB

«TamkeHTCKu HUHCTUTYT UHKCHCPOB UPppUTALlUN U CEIbCKOXO03I1CTBEHHON MEXaHU3aluN

HanmonaneHblil Kcciie10BATENIbCKUI YHUBEPCUTET

AHHOTanmudA. B 1aHHON cTaTbe NPEACTAaBICHBI METOIbl M PE3YJbTaThl ONpPEACICHUS
MOIITHOCTH, HEOOXOAMMOM NIl pabOThI IIHEKA W JTO3UPYIOIIETO yCTPOIMCTBA, YCTAHOBJICHHBIX HA
cesyIKe, MpeJHA3HAuYCHHOW IS TaXOTHBIX 3€MeNlb, KaK BO BpeMs palOOThl, TaK W MpU paboTe B
ABTOHOMHOM PEXHUME.

KuaroueBble cjoBa: TaxoMmeTp, JaTuph, IMIHEK, CYETUHK, CEsUIKa, 3a00p, OyHKEp, PEeMEHb,
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KPBIIIKA.

Kirish. Butun jahon ozig-ovqat tashkiloti (FAO) ning ma’lumotlariga ko‘ra, “hozirgi vaqtda
dunyo miqyosida 730 mln tonna boshoqli don yetishtirilishini” va bu ko‘rsatkich oxirgi o‘n yilda
15,3 % oshganligini hisobga olsak, don ekishda ish sifatini oshirish hamda resurslarni tejash o‘z
navbatida kam metall va energiya sarfiga ega ekish mashinalarini amaliyotga keng joriy etishni tagoza
etadi. Shu jihatdan, lalmi maydonlarning relefi o‘ziga xos va asosan nishabli dalalardan iborat
ekanligi uchun nishabliklarga mo‘ljallangan seyalkalardan foydalanish muhim ahamiyatga ega
hisoblaniladi [1].

Jahonda don ekishda energiya va resurs sarfini kamaytirish imkonini beradigan texnologiyalar
va ularni amalga oshiradigan texnika vositalarining yangi ilmiy-texnikaviy yechimlarini ishlab
chigishga yo‘naltirilgan ilmiy-tadqiqot ishlari olib borilmoqgda. Bu borada, jumladan lalmi yerlarda
don ekishda kam energiya va resurs sarflab, urug‘larni sifatli ekilishini ta’minlaydigan texnika
vositalarini ishlab chigish va takomillashtirish orgali ekish sifatini oshirish hamda sarf xarajatlarni
kamaytirish imkonini beradigan don ekish seyalkalarini yaratishga alohida e’tibor berilmoqda. Shu
jihatdan ish jarayonida nishabli yerlarda urug‘larning bir tekis miqdorlanishi va ekin maydoni bo‘ylab
bir tekis ekilishini ta’minlab beradigan bunkerga va shnekli tagsimlagichga ega seyalkani ishlab
chiqish, uning texnologik ish jarayoni va parametrlarini asoslash dolzarb hisoblanadi.

2022-2026 yillarga mo‘ljallangan Yangi O‘zbekistonning taraqqiyot strategiyasida, jumladan
“... qishlog xo‘jaligini ilmiy asosda intensiv rivojlantirish orqali dehqon va fermerlar daromadini
kamida 2 baravar oshirish, qishloq xo‘jaligi yillik o‘sishini kamida 5 foizga yetkazish, eksportbop
mahsulotlar yetishtirish hamda meva-sabzavotchilikni rivojlantirish va issigxonalarni 2 baravar
ko‘paytirip, eksport salohiyatini yana 1 milliard AQSH dollariga oshirish, ilm-fan va innovatsiyaga
asoslangan agroxizmatlar ko‘rsatish tizimini takomillashtirish, aholi tomonidan tomorqalardan
samarali foydalanilishi uchun sharoitlar yaratish” vazifalari belgilab berilgan [2].

Tadgigot uslubi. Laboratoriya stendi shnekli miqgdorlagich texnologik jarayonni bajarishi
uchun salt ishlaganda qancha energiya talab etilishini aniglashga mo‘ljallangan. Bu tadqiqot ishlarini
bajarishdan ko‘zlangan maqsad, shnekni aylantirishga sarflanadigan quvvat don ekishga
sarflanadiganiga nisbatan sezilarli darajada bo‘lmasa, uning yuritmasini ajratishga xojat golmaydi.

Laboratoriya tajribalarini o‘tkazish uchun, taklif etilgan seyalkaning shnegi va miqdorlash
apparatini belgilangan tezlikda aylantirishga sarflangan quvvatdan, amaldagi (shnegi olib qo‘yilgan)
seyalkaga sarflangan quvvat miqgdori ayiriladi va ayirma taklif etilayotgan seyalkaga sarflangan
ortigcha quvvat migdorini ko‘rsatadi.

Keltirilgan fikrni quyidagicha ifodalash mumkin,

N =N,—N, 1)

Bunda N; — taklif etilayotgan seyalka uchun sarflangan quvvat, N;
N, —amaldagi seyalka uchun sarflangan quvvat, N.

Laboratoriya sharoitiga moslashtirilgan seyalkaga AIR-80V4 IM1081 rusumli elektrodvigatel
o‘rnatildi. Seyalkaning bir tomonidagi tayanch g‘ildirak olib qo‘yildi. Aylanma harakat zanjir orqali
elektrodvigateldan tayanch g‘ildirak o‘qiga o‘rnatilgan yulduzchaga uzatildi (1-rasm).
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1- laboratoriya stendi; 2- tok kuchi va kuchlanishni ko‘rsatadigan datchik; 3-aylanishlar
sonini o‘zgartirib beradigan latr.
1-rasm. Seyalkaga o‘rnatilgan shnek va miqdorlagichni aylantirishga sarflanadigan
guvvatni aniglash jarayoni

Tajriba o‘tkazish stendi quyidagi 1- laboratoriya stendi, 2- o‘zgarmas tok diodli (most), tok
kuchi va kuchlanishni kursatadigan datchik, 3-qurilmaning aylanishlar sonini o‘zgartiruvchi moslama
(latr) gismlaridan tashkil topgan.

Laboratoriya stendi shnekli migdorlagichning ishlash mobaynida va salt ishlaganda gancha
energiya talab etilishini aniqlashga mo‘ljallangan. Bundan tashqari, shnekli miqdorlagichni turli
aylanishlar sonida aylantirib, tajriba o‘tkazish mumkin. Laboratoriya stendi elektr toki yordamida
ishga tushiriladi va statsionar shariotda ishlaydi [3,4].

Laboratoriya sharoitida shnekli migdorlagich migdorlagan donni migdorini aniglash uchun
uning aylanishlar sonini aniglash lozim va u quyidagi ketma-ketlikda amalga oshiriladi.

Shnekli migdorlagich aylanishlar sonini aylanma harakatdagi jismlarning aylanishlar soni
yoki chiziqgli tezligini o‘lchaydigan elektron DT 2236 B rusumli taxometr yordamida aniqlanadi.

2-rasmda aylanma harakatdagi jismlarning aylanishlar soni yoki chizigli tezligini
o‘lchaydigan elektron DT 2236 B rusumli taxometrning elementlari keltirilgan.
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A-rangli tasma; V-ashobga signal nurining gaytib kelishi; S- displey oynasi; D-o‘lchashni
ishga tushirish tugmasi; E-funksiyani almashtirish tugmachasi; F-ma’lumotlarni xotiraga kiritish
tugmasi; G-batareya qopqog‘i; N-sinalayotgan obyekt bilan bog‘lanish sterjeni; I-aylanayotgan

jismning chiziqli tezligini aniglash moslamasi.
2 rasm. Aylanma harakatdagi jismlarning aylanishlar soni yoki chizigli tezligini
o‘lchaydigan elektron DT 2236 B rusumli taxometrning elementlari

Mazkur taxometrning ijobiy tomonlaridan biri, taxometrni aylanayotgan jismga bevosita
tekizib yoki tekizmasdan aylanishlar sonini aniglash mumkin. Sinovdagi aylanayotgan jismga
bevosita tekizishda | yoki H harflari bilan belgilangan element (uchlik)lardan foydalaniladi. Ulardan
H harfidagi element odatda aylanayotgan valning markazidagi chuqurchaga tekiziladi. Shu paytda
displey oynasida aylanishlar soni ko‘rsatiladi.

I harfi bilan belgilangan element aylanayotgan o°‘q, val yoki shkivning chetiga tekiziladi.
Shunda displeyda chizigli tezlik migdori ko‘rsatiladi. Tadqiqotlarni olib borishda, aylanayotgan jism
vali yoki shkivi chetiga asbobning I yoki H elementlarini bevosita tekizish imkoni bo‘lmasa, u holda
rangli tasmadan foydalaniladi. Buning uchun rangli tasma (3 rasmga qaralsin) aylanishi
o‘lchanadigan jismga yilimlanadi. So‘ngra jism aylanma harakatga keltirilib, asbobning signal qabul
qilish tomoni u tomonga qaratiladi. Shunda displeyda jismning aylanishlar chastotasi soni ko‘rinadi.

Biz ham laboratoriya stendida shnekni aylanishlar sonini aniglash uchun quydagi ketma-
ketlikda ish olib boramiz.
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1- elektrodvigatel; 2,3-shkivlar; 4-zanjirli uzatma; 5-zanjirni rostlash shesternyasi;
6-taxometr; 7, 8-mos holda shnek va miqdorlash apparati vallariga o‘rnatilgan shesternyalar

3-rasm. DT 2236 B rusumli elektron taxometr yordamida aylanishlar sonini aniglash
jarayoni surati

Laboratoriya stendini ishga tushiramiz shnek valiga DT 2236 B rusumli taxometrning signal
gabul gilish tomoni u tomonga garatamiz. Latir yordamida aylanishlar sonini oshiramiz va kerakli
aylanishlar sonini gabul gilib olamiz.

Laboratoriya stendi elektr tarmog‘iga ulanadi. Qurilmada tajribalar o‘tkazish aylanishlar
sonini o‘zgartiruvchi moslama (latr) ning rozetkasi elektr tarmog‘iga ulanadi. Stend shnegining vali
DT 2236 B rusumli elektron taxometr yordamida kerakli aborotga sozlanadi.

Tadgigot natijalari Kerakli aborotga sozlangandan keyin Stend normal xolatda kerakli
aborotda aylanaytgan vaqtda seyalkaning shnegi va miqdorlagichini salt aylanishda (bug‘doy
solinmasdan bo‘sh ishlaganda) o‘zgarmas tok diodli (most) datchikdagi ko‘rsatilgan tok kuchi va
kuchlanishi jadvalga kiritiladi, shundan so‘ng seyalka bunkeriga bug‘doy solinib, bunker to‘sgichi
kerakli normada ochiladi, tushgan bug‘doyni shnek ketma-ketlikda migdorlagichlarga tagsimlashni
boshlaydi shu vaqtda datchikda kursatilayotgan tok kuchi va kuchlanishi qiymati o‘zgaradi.
O‘zgargan qiymatlar jadvalga kiritiladi.

1-jadval.

T/r | Tajrib | Aylanish Tok kuchi, Kuchlanish, Migdorlagich
alar lar soni, I, amper U, volt ga sarflangan

soni n quvvat

ayl/min kVt
Salt Ishchi Salt Ishchi | Salt | Ishchi
yurish | yurish | yurish | yurish | yuris | yuris
h h

1 13,8 14,2 0,27 0,31 3,726 | 4,402
1 2 60 13,7 14,3 0,26 0,30 3,562 | 4,29
3 13,5 14,4 0,25 0,32 | 3,375 | 4,608
O‘rtacha 13,6 14,3 0,26 0,31 | 3,554 | 4,433
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Qurilmaning tarmoqdan oladigan umumiy quvvati quyidagi ifoda bo‘yicha aniqglandi [5,6],

P=1-U 2)
bunda P — umumiy quvvat, kVt;

Tajribalar uch karra takrorlikda o‘tkazildi.

Xulosa. Tok kuchini kuchlanishga ko‘paytmasi quvvatga tengligi qoidasidan foydalanib,
qurilmaning salt holatda ishlagandagi quvvat sarfi 3,554 kVt ni, yuklama bilan ishlash jarayonida
esa 4,433 kVt ni tashkil etishi hisoblab aniglandi. Ushbu ragamlarning ayirmasi shnek va novli
miqdorlagichlar uchun sarflangan quvvatga teng bo‘lib, u 0,879 kVt ni tashkil etdi. Tajriba
seyalkaning bir tarafida o‘tkazilganligi uchun olingan giymat ikkiga ko‘paytiriladi va 1,758 kVt ni
tashkil etdi.

Bu giymat traktordagi quvvatga nisbatan ancha kichik hisoblanadi. Shu bois tekis
maydonlarda ham shnekli qurilmani ajratib, undan foydalanish sezilarli samara keltirmaydi.
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YUQORI YARUS KORPUSINING PASTKI YARUS KORPUSIGA NISBATAN
KO‘NDALANG YUNALISHDA SILJISH MASOFASINI IKKI YARUSLI DISKLI
PLUGNING ISH KO‘RSATKICHLARIGA TA’SIRI BO‘YICHA O‘TKAZILGAN

TAJRIBA NATIJALARI

A. To‘xtaqo‘ziyev?, Sh.U. Ishmuradov?, R.B.Abdumajidov?, R.K. Hamroyev?

1Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadgigot instituti
2Toshkent davlat texnika universiteti

Annotatsiya: Ushbu magolada tajribaviy tadqiqotlar ikki bosgichda olib borilgan bo‘lib,
birinchi bosqich bo‘yicha tajribalarni o‘tkazishda yuqori yarus korpusining pastki yarus korpusiga
nisbatan ko‘ndalang yo‘nalishda siljish masofasi 5 cm interval bilan 10-30 sm gacha, plugning
yugqorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan va pastki
yarus korpusidan undan oldinda joylashgan yuqorigi yarus korpusigacha bo‘lgan bo‘ylama masofalar
10 cm interval bilan 20-60 sm gacha, bundan tashqari bir parametr o‘zgartirilganda boshga
parametrlar doimiy bo‘lganligi, barcha variantlar uchun haydov chuqurligi bir xil 30 sm etib
belgilanganligi, bu tajribalarni o‘tkazishda ish organlarining harakat yo‘nalishiga nisbatan o‘rnatilish
burchagi 40°, tikka nisbatan o‘rnatilish burchak 20° hamda plugning yuqorigi yarus korpusidan undan
oldinda joylashgan pastki yarus korpusigacha va pastki yarus korpusidan undan oldinda joylashgan
yugorigi yarus korpusigacha bo‘lgan bo‘ylama masofalar mos ravishda 40 va 50 cm etib belgilab olib
borilgan dala tajriba natijalari keltirilgan.

Tayanch so‘zlar: Ikki yarusli diskli plug, qurilma ramasi, osish qurilmasi, asosiy (pastki)
diskli korpus, yugori korpus, tayanch g‘ildirak, tayanch disk, tayanch diskni rostlash qurilmasi,
ko‘ndalang bruslar, qiya bruslar va bo‘ylama bruslar, yuqori yarus korpusining pastki yarus
korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi, yuqorigi yarus korpusidan undan oldinda
joylashgan pastki yarus korpusigacha bo‘lgan va pastki yarus korpusidan undan oldinda joylashgan
yuqorigi yarus korpusigacha bo‘lgan bo‘ylama masofalar, tuprogning uvalanish darajasi, o‘simlik
qgoldiglarining ko‘milish to‘liqligi va chuqurligi, plugning tortishga solishtirma garshilik, ish tezliklar.

PE3YJIbTATBI SJKCHEPUMEHTAJIBHBIX HCCJIEJJOBAHUM BJIUSHUS
HOIIEPEYHOT'O CMEHIEHUSA KOPITYCA BEPXHEI'O SAPYCA OTHOCHUTEJIBHO
KOPITYCA HUKHET'O SAPYCA HA SKCIINIYATAIIMOHHBIE ITIOKA3ATEJIN
ABYXBAPYCHOI'O JTUCKOBOI'O IIIYT' A

A. Tyxrakysues', lI11.Y. Hmmypagos?, P.b. Adaymaxugos?, P.K. Xampoes?

'HayuHo-uccnenoBaTenbCKuii HHCTUTYT MEXAHU3AIUH CEILCKOTO X035HMCTBa
*TamKkeHTCKU roCyJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

AHHOTanus. B craThe mpeacTaBieHBI PE3yNbTaThl SKCIEPUMEHTAIBHBIX HCCIICIOBAHHM,
MpoBEACHHBIX B JiBa dTama. Ha mepBoM sTame mpu BHITIOJHEHHH OMNBITOB MOMEPEYHOE CMEIIECHNE
KOpITyca BEpXHETO Spyca OTHOCUTEIHLHO KOPITyca HIKHETO sipyca U3MeHsIoch B nauamnaszone 10-30
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CM C UHTepBaIoM 5 cM. [Ipo1osbHBIE pacCTOSHUS OT KOpPITyca BEPXHETO sIpyca 10 pacloI0KEHHOI0
Iepel HUM KOpIlyca HUYKHETO pyca, a TAK)KE OT KOPILyCca HUXKHETO sIpyca 10 PacIioyIOKEHHOT'0 Iepet
HUM KOpIlyca BEpXHEro spyca BapbupoBaiuch B npezaenax 20—60 cm ¢ unrepBasiom 10 cm. Ilpu
M3MEHEHUU OJHOTO MapaMeTpa OCTaJbHbIE NapaMeTphl NOAAEPKUBAINCH IOCTOSSHHBIMU. J{71s Bcex
BapUaHTOB IIyOWHA BCHAIIKM YCTAaHABIMBajach OAMHAKOBOW W cocraBmsuia 30 cm. B xone
MPOBE/ICHUSI TIOJNEBBIX AKCIEPUMEHTOB YTOJI YCTAaHOBKH paboumx OpPraHoOB OTHOCUTEIHHO
HampaBJieHUus1 JBMKEHUsI cocTaBisl 40°, yron yCTaHOBKM OTHOCHUTEIBHO BepTukamu — 20°.
ITpomonbHBIE pacCTOSHMS OT KOpPILyca BEPXHEro spyca 10 PacHOIO0XKEHHOIO Iepea HUM KopIyca
HIDKHETO Apyca U OT KOpIyca HIXKHETO sipyca J10 paclojI0KEHHOro Iepel HUM KOpIlyca BEPXHETo
sapyca ObUIM COOTBETCTBEHHO MpHHATHI paBHbIMH 40 u 50 cMm. B craThe mpuBeIeHBI pPe3yibTaThl
IIPOBEACHHBIX IOJIEBBIX UCIIBITAHUM.

KiiroueBsble c10Ba: IBYXBAPYCHBIM AUCKOBBIM IUIYT, pamMa OpyAMs, HABECHOE YCTPOMCTBO,
OCHOBHOM (HM)KHMI) JHCKOBBIM KOpIYC, BEpPXHUH KOpIYC, OMOPHOE KOJECO, OMOPHBIM JUCK,
YCTPOHCTBO PETYIUPOBAHHUS OMOPHOTO JWCKA, TIONEpeYHble Opychs, HAKIOHHBIE OpYyChs,
IPOJIOJIbHBIE OpYyChsl, HMOMEPEYHOE CMEILIEHNE KOPIIyca BEPXHEro sipyca OTHOCHTEIBHO KOpIyca
HUKHETO IpYca, IPOJI0JIbHBIE PACCTOSHUS MEXKIY KOpITycaMH BEPXHETO U HUKHETO PYCOB, CTENIEHb
KpOILIEHUSI MOYBBI, MOJHOTAa M TIJIyOMHA 33J€JKU PACTUTENIbHBIX OCTATKOB, YAEIBHOE TATOBOE

COIPOTHBIIEHHE TUIyTa, Paboure CKOPOCTH.

RESULTS OF EXPERIMENTAL STUDIES ON THE EFFECT OF TRANSVERSE
DISPLACEMENT OF THE UPPER-TIER BODY RELATIVE TO THE LOWER-TIER
BODY ON THE PERFORMANCE INDICATORS OF A TWO-TIER DISK PLOW

A. Tukhtakuziev', Sh.U. Ishmuradov?, R.B. Abdumajidov?, R.K. Hamroev?

'Scientific Research Institute of Agriculture Mechanization
*Tashkent State Technical University

Abstract. This paper presents the results of experimental studies conducted in two stages. At the
first stage, during the experiments, the transverse displacement of the upper-tier body relative to the
lower-tier body was varied within the range of 10-30 cm with an increment of 5 cm. The longitudinal
distances from the upper-tier body to the lower-tier body positioned ahead of it, as well as from the
lower-tier body to the upper-tier body positioned ahead of it, were varied within 20—-60 cm with an
increment of 10 cm. When one parameter was changed, the remaining parameters were kept constant.
For all experimental variants, the plowing depth was maintained at 30 cm. During the field
experiments, the installation angle of the working bodies relative to the direction of motion was 40°,
while the inclination angle relative to the vertical was 20°. The longitudinal distances from the upper-
tier body to the lower-tier body positioned ahead of it and from the lower-tier body to the upper-tier
body positioned ahead of it were set at 40 cm and 50 cm, respectively. The paper presents the results
of the conducted field experiments.

Keywords: two-tier disk plow, implement frame, hitching device, main (lower) disk body, upper
body, support wheel, support disk, support disk adjustment mechanism, transverse beams, inclined
beams, longitudinal beams, transverse displacement of the upper-tier body relative to the lower-tier
body, longitudinal distances between upper and lower tier bodies, soil crumbling degree,
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completeness and depth of crop residue incorporation, specific draft resistance of the plow, operating
speeds.

Kirish. Keyingi yillarda gishlogq xo‘jaligida energiya-resurstejamkor texnologiyalar va
texnika vositalari keng joriy etilishi munosabati bilan yerlarga asosiy ishlov berish(shudgorlash)da
diskli, ya’ni ish organi sferik disk ko‘rinishida bo‘lgan pluglarni qo‘llash muhim ahamiyat kasb
etmoqda. Chunki ular ag‘dargichli pluglarga nisbatan tortishga kam garshilik ko‘rsatadi, ish unumi
yugqori, o‘simlik qoldiqlari va begona o‘tlarga tigilmasdan ishlaydi[ 1].

Oc‘tkazilgan nazariy tadqiqotlar natijalarini tekshirib ko‘rish hamda ikki yarusli diskli plug
parametrlari kam energiya sarflagan holda tuproqqa sifatli hamda agrotexnika talablari bo‘yicha
ishlov berilishini ta’minlovchi qiymatlarini aniglash magsadida tajribaviy tadqiqotlar dasturiga
quyidagilar kiritildi:

- tajribaviy, tadgiqotlarni o‘tkazish uchun dala qurilmasini ishlab chiqish va yasash;

- ikki yarusli diskli plug yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang
yo‘nalishda siljish masofasi, plugning yuqorigi yarus korpusidan undan oldinda joylashgan pastki
yarus korpusigacha va pastki yarus korpusidan undan oldinda joylashgan yuqorigi yarus
korpusigacha bo‘lgan bo‘ylama masofalari, plugning tayanch tekisligidan uning osish qurilmasining
pastki osish nuqtalarigacha bo‘lgan tik masofasi va agregat harakat tezligini tuprogning uvalanish
sifati, o‘simlik qoldiglarining ko‘milish to‘ligligi va chuqurligi va plugning tortishga solishtirma
qarshiligiga ta’sirini o‘rganish;

- tajribalarni matematik rejalashtirish usulini qo‘llab, ikki yarusli diskli plug parametrlarining
magbul giymatlarini asoslash.

Materiallar va uslublar. Sinovlar QXMITI tajriba uchastkasining bug‘doydan bo‘shagan va
nam suvi berilgan dalalarida o‘tkazildi.

Yo‘qoridagi 1-jadvalda tajribalarni o‘tkazishdan oldin dala tuprog‘ining namligi, qattiqligi,
undagi ang‘izning miqdori va balandligi bo‘yicha tavsifi keltirilgan.

Tajribaviy tadqiqotlarni o‘tkazishda ikki yarusli diskli plug New holland TD5.110 rusumli
haydov traktoriga qo‘shib ishlatildi.

Tajribalarni o‘tkazishda qurilmaning tortishga solishtirma qarshiligi O’zDSt 3193:2017
«Qishloq xo0°jaligi texnikasini sinash. Mashinalarni energetik baholash usuli» bo‘yicha tenzometrik
barmoglar qo‘llanilib, agrotexnik ko‘rsatkichlari esa O‘zDSt 3355:2018 “Qishloq xo‘jaligi
texnikasini sinash. Tuprogga chuqur ishlov beruvchi mashinalar va qurollar. Sinov dasturi va
usullari” bo‘yicha aniqlandi [2;3.].

Dala qurilmasi 2,0-3,0 klass traktorlarga osma variantda institut konstruktorlik guruhi
tomonidan ishlab chigilgan chizmalar bo‘yicha tayyorlandi. Nazariy tadgiqotlar natijalaridan kelib
chiqib, ish organi sifatida diametri 560 mm va egrilik radiusi 660 mm bo‘lgan sferik sirtli disklari
gabul qilindi. 1-rasmda ikki yarusli diskli plug dala qurilmasining umumiy konstruktiv sxemasi
keltirilgan. . rama 1, bo‘ylama bruslar 2, tayanch g‘ildirak 3, qiya bruslar 4, ko‘ndalang bruslar 5,
tayanch disk 6, tayanch diskni rostlash mexanizmi 7, pastki yarusli korpuslar 8, yuqorigi yarusli
korpuslar 9, osish qurilmasi 10 dan tashkil topgan.
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1-rama; 2-bo‘ylama bruslar; 3-tayanch g‘ildirak; 4-qiya bruslar; 5-ko‘ndalang bruslar; 6-
tayanch disk; 7-tayanch diskni rostlash mexanizmi; 8-pastki yarusli korpuslar; 9-yuqorigi yarusli
korpuslar;10-osish qurilmasi;

1-rasm. Ikki yarusli diskli plug dala qurilmasining konstruktiv sxemasi

Osish qurilmasi va tayanch g‘ildiragining ramaga o‘rnatilish joyini keng oraliqda o‘zgartirish
imkoniyatiga ega etib ishlangan. Yuqori yarus korpuslarining pastki yarus korpusiga nisbatan
ko‘ndalang yo‘nalishda siljish masofasi ko‘ndalang bruslar 5 da giya bruslar 4 ni bir biriga nisbatan
ko‘ndalang yo‘nalishda surish yo‘li bilan, yuqorigi yarus korpusdan undan oldinda joylashgan pastki
yarus korpusigacha va pastki yarus korpusdan undan oldinda joylashgan yuqorigi yarus korpusigacha
bo‘lgan bo‘ylama masofalarni giya bruslar 4 da pastki va yuqorigi korpuslarni bir biriga nisbatan
oldinga yoki orqaga surush yo‘li bilan o°zgartiriladi.

Osish qurilmasining holati osish kronshteynlarni ko‘ndalang brus 5 da o‘ng va chap tomonga
va tayanch g‘ildiragining holati uni bo‘ylama brus 2 da oldinga yoki orqaga surish yo‘li bilan
o‘zgartiriladi.

Tajribaviy tadgiqotlar ikki bosgichda olib borildi. Birinchi ikki yarusli diskli plug yuqori yarus
korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi, plugning
yugorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha va pastki yarus
korpusidan undan oldinda joylashgan yuqorigi yarus korpusigacha bo‘lgan bo‘ylama masofalari ikki
yarusli diskli plugning tayanch tekisligidan uning osish qurilmasining pastki osish nugtalarigacha
bo‘lgan tik masofasi va agregat harakat tezligini tuprogning uvalanish sifati, o‘simlik qoldiglarining
ko‘milish to‘ligligi va chuqurligi hamda plugning tortishga solishtirma qarshiligiga ta’siri o‘rganildi.
Ikkinchi bosqichda esa tajribalarni matematik rejalashtirish usuli qo‘llanilib, ko‘p omilli tajribalar
o‘tkazildi.

Har ikkala bosqichda ham tajribalar QXMITI tajriba uchastkasining bug‘doydan bo‘shagan
va nam suvi berilgan dalalarida o‘tkazildi. Quyidagi 1-jadvalda tajribalarni o‘tkazishdan oldin dala
tuprog‘ining namligi, qattiqligi, undagi ang‘izning miqdori va balandligi bo‘yicha tavsifi keltirilgan.
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1-jadval
Tajribalar o‘tkazilgan dalaning tavsifi
t/r Ko‘rsatkichlarning nomi Ko rsa‘gklchlgrnlng
glymati
1. Tuprogning qatlamlar bo‘yicha (cm) namligi, %:
0-10 11,9
10-20 15,0
20-30 17,1
2. Tuprogning gatlamlar bo‘yicha (cm) gattiqligi, MPa:
0-10 0,63
10-20 1,82
20-30 2,88
3. Sug‘orish egatlarining chuqurligi, cm:
Mo 14,6
+to 2,3
4. 1 m? yuzadagi o‘simlik qoldiqlari, kg 0,489
5. Ang‘izning balandligi, cm:
M, 24,3
+o 4,2

Natijalar va ularning tahlili. Tajribaviy tadqiqotlarni o‘tkazishda qurilma New holland
TDS5.110 rusumli haydov traktoriga qo‘shib ishlatildi.

Tuprogning uvalanish sifatini aniglash uchun olti takrorlikda
0,25 m? maydonchadan namunalar olindi. Buning uchun tomonlari 0,5x0,5 m bo‘lgan tagi ochiq
qutidan foydalanildi. Olingan natijalar 50 va 25 mm li teshiklari bo‘lgan elaklardan o‘tkazildi. Har
bir elakda golgan va oxirgi elakdan o‘tgan fraksiyalar massasi RP-100Sh13 tarozisida tortilib, 50 mm
dan katta, 50-25 va 25 mm dan kichik fraksiyalar miqdori foizda aniqlandi va bunda o‘lchami 25 mm
dan kichik fraksiyalar tuprogning uvalanish darajasi sifatida gabul gilindi

Tuprogni elashda katta teshiklari bo‘lgan elakdan kichik o‘lchamli teshiklari bo‘lgan elaklarga
o‘tish tartibi qo‘llanildi.

Ikki yarusli diskli plug bilan shudgorlangan dala yuzasidagi notekisliklar balandliklarining
o‘rtacha kvadratik chetlanishini aniglash uchun qurilma o‘tgandan keyin uning butun gamrash
kengligi bo‘yicha harakat yo‘nalishiga perpendikulyar yo‘nalishda dala yuzasiga parallel o‘rnatilgan
reyka bilan uning ko‘ndalang profili aniqlandi. Bunda o‘lchovlar 5 cm interval bilan £0,5 cm
aniglikda olib borildi.

Tajribalarni o‘tkazishdan oldin va o‘tkazib bo‘lingandan keyin tenzobarmoqlar tarirovka
qilindi. Bunda pastki o‘ng va chap tenzobarmoqlarga 0-20 kN oraliqda 4,0 kN interval bilan, yuqorigi
tenzabarmoqga 0-10 kN oraligda 2,0 kN interval bilan yuklanishlar berildi.Tarirovkadagi xatolik 1,6
% ni tashkil etdi.

Tarirovkada olingan ma’lumotlar bo‘yicha tarirovka koeffitsenti aniqlandi. So‘ngra
tajribalarda olingan ma’lumotlar tarirovka koeffitsentiga ko‘paytirildi va tortishga solishtirma
garshilik kuchining hagiqiy giymati aniglandi.

Tenzometriya o‘tkazishda tenzobarmoqdan chiqayotgan signallarni qayd etish uchun IP-
264BS o‘Ichash apparaturasidan foydalanildi.

Birinchi bosqich bo‘yicha tajribalarni o‘tkazishda yuqori yarus korpusining pastki yarus
korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi 5 cm interval bilan 10-30 sm gacha,
plugning yuqorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan va
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pastki yarus korpusidan undan oldinda joylashgan yugorigi yarus korpusigacha bo‘lgan bo‘ylama
masofalar 10 cm interval bilan 20-60 sm gacha, Har bir variant agregatning 6 va 9 km/h tezliklarida
o‘tkazildi. Bundan tashqari bir parametr o‘zgartirilganda boshqa parametrlar doimiy bo‘ldi, ya’'ni
o‘zgarmasdan qoldi. Barcha variantlar uchun haydov chuqurligi bir xil va 30 sm etib belgilandi.

Bu tajribalarni o‘tkazishda ish organlarining harakat yo‘nalishiga nisbatan o‘rnatilish
burchagi 40°, tikka nisbatan o‘rnatilish burchak 20° hamda plugning yuqorigi yarus korpusidan undan
oldinda joylashgan pastki yarus korpusigacha va pastki yarus korpusidan undan oldinda joylashgan
yugorigi yarus korpusigacha bo‘lgan bo‘ylama masofalar mos ravishda 40 va 50 cm.

Ikki yarusli plug yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang
yo‘nalishda siljish masofasi o‘zgarishini uning agrotexnik va energetik ish ko‘rsatkichlariga ta’sirini
o‘rganish bo‘yicha o‘tkazilgan tajribalarda olingan natijalar 2-jadval hamda 2-rasmda keltirilgan.

2-jadval.

Yugori yarus .
korpusining pastki . O‘simlik O‘simlik Plugnlng
. Tuprogning S U tortishga

yarus korpusiga . goldiglarining goldiglarining o
) . uvalanish R . solishtirma
nisbatan ko‘ndalang . ko‘milish ko‘milish e
e o darajasi, % OV . garshiligi,

yo‘nalishda siljish to‘ligligi, cm chuqurligi, cm KN/m

masofasi, cm
V=6 km/soat

10 90,9 92,5 21,4 8,14

15 91,6 94,2 23,2 8,25

20 91,8 92,2 21,6 8,27

25 91,5 88,5 18,6 8,35

30 90,6 85,2 16,0 8,34

V=9 km/soat

10 91,3 86,6 17,1 8,22

15 92,2 91,2 20,1 8,29

20 92,6 94,6 23,5 8,38

25 92,2 94,1 22,8 8,42

30 91,7 93,5 21,6 8,41

Ulardan ko‘rinib turibdiki, yuqori yarus korpusining pastki yarus korpusiga nisbatan
ko‘ndalang yo‘nalishda siljish masofasini 10 cm dan 30 cm gacha o‘zgarishi tuprogning uvalanish
darajasiga sezilarli ta’sir ko‘rsatmagan. Ya’ni o‘zgarish oralig‘i kichik qiymatga ega bo‘lgan. Buning
sababi shundaki, yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo‘nalishda
siljish masofasini ortishi ular ishlov berayotgan tuproq palaxsalarining kengligiga ta’sir ko‘rsatmaydi.

Yuqori yarus Korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo‘nalishda siljish
masofasi 10 cm dan 30 cm gacha ortganda o‘simlik qoldiglarining ko‘milish to‘liqligi va chuqurligi
har ikkala harakat tezligida ham oldin ortgan keyin esa kamaygan. Agregatning 6 km/h harakat
tezligida yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo‘nalishda siljish
masofasi 10 cm dan 15 cm gacha oraligda o‘simlik qoldiqlarining ko‘milish to‘ligligi va chuqurligi
ortgan bo‘lsa, 15 cm dan 30 cm gacha oraliqda kamaygan. Agregat harakat tezligi 9 km/h ga ortganida
esa bu ko‘rsatkich 10 cm dan 20 cm gacha oraligda ortgan, 20 cm dan 30 cm gacha oraliqgda
kamaygan. Buni tezlik ortishi bilan ish organlarning tuproqni uloqtirish masofasi o‘zgarishi bilan
tushuntirish mumkin.
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1 va 2 mos ravishda agregat tezligi 6 va 9 km/h bo‘lganda

2-rasm. Yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang
yo‘nalishda siljish masofasi(e)ni tuprogning uvalanish darajasi (F<ss), 0‘simlik qoldiglarining
ko‘milish to‘ligligi (O«), o‘simlik qoldiglarining ko‘milish chuqurligi (O‘) va tortishga
solishtirma garshilik (Rc)ga bog‘liq ravishda o‘zgarish grafiklari

Plug yugori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo*‘nalishda siljish
masofasi ortishi bilan plugning tortishga solishtirma, ya’ni 1 m qamrov kengligiga to‘g‘ri keladigan
qarshiligiga sezilarli ta’sir ko‘rsatmagan. Masalan, agregat harakat tezligi 6 km/h bo‘lganda bu
ko‘rsatkich 0,20 kN ga o‘zgargan bo‘lsa, 9 km/h harakat tezligida 0,21 kN ga o‘zgargan. Buni ham
yugqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi
ortishi bilan ishlov berilayotgan tuproq palaxsalarining kengligini ortmasligi bilan izohlash mumkin.

Xulosa. Agregat harakat tezligini 6 km/h dan 9 km/h gacha oshishi tuprogni uvalanish sifatini
yaxshilanishiga va tortishga solishtirma garshilikni ortishiga olib kelgan. Bu asosan, tuproq
tomonidan ish organlariga ta’sir etuvchi inersiya va ish organlari tomonidan esa tuprogga
berilayotgan zarba kuchlarini ortishi hisobiga yuz bergan. O‘tkazilgan tadqiqot natijalar bo‘yicha ikki
yarusli diskli plugning yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang
yo‘nalishda siljish masofasi 15-20 cm oralig‘ida bo‘lishi lozim skan.
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SOMON YUKLAGICH BARABAN PARRAKLAR SONINING ISH SIFATIGA
TA’SIRI

N.A. Ashurov

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”
Milliy tadgigot universiteti

Annotatsiya. Ushbu maqolada g’alla kombaynilar uchun, somon yuklagich moslama baraban
parraklar sonining ish sifatiga ta’siri tajribaviy tarzda o‘rganilgan. Tadqiqot davomida parraklar
sonining o‘zgarishi somonni irg‘itish masofasi va nobudgarchilik darajasiga qanday ta’sir ko‘rsatishi
tahlil gilindi. Magbul parametrlar aniglanib, eng kerakli va samarali parraklar soni 4 ta ekanligi
ko‘rsatildi. Tadqiqot natijalari qishloq xo‘jaligi texnikalarini takomillashtirishda amaliy ahamiyat
kasb etadi.

Tayanch so‘zlar: somon yuklagich, baraban parraklari, irg‘itish masofasi, nobudgarchilik,
qishloq xo°jaligi mexanizatsiyasi.

BJUSHUE KOJJUYECTBA JIOINIACTENA BAPABAHA 3ATPY3UHUKA COJIOMbBI
HA KAYECTBO PABOTHBI

H.A. AmrypoB

«TamkeHTCKui HUHCTUTYT UHKCHCPOB UPppUTAllUN U CENbCKOXO03I1CTBEHHON MEXaHU3aLuN
HaHHOHaHBHBIﬁ HCCIIeN0BaTEIbCKUM YHUBCPCUTET

AHHOTanuA. B 1aHHOI cTaTbe HKCIIEPUMEHTAIBHO HCCIEIOBAHO BIMSHHE KOJUYECTBA
nomnacreit 6apabaHa MpUCOCOOIEHUS TS 3arPY3KH COJIOMBI Ha Ka4eCTBO pabOThI 36pHOYOOPOYHOTO
KoMOaitHa. B xoe uccienoBanus ObLT MPOBEICH aHAIHN3 TOT0, KaK U3MEHEHHE KOJTMYeCTBa JiomacTei
BIIUSIET Ha IaTbHOCTh BEIOPOCA COIOMBI M YPOBEHB MOTEPh. ONpeeeHbl ONTUMANIbHEIE TapaMeTPhI,
U TOKa3aHo, 4To Hambosiee 3(h(EeKTHBHOE KOIMYECTBO JomacTe cocrtamiser 4. Pe3ynbrarhl
HCCIEAOBAaHUS UMEIOT MPAaKTUYECKOE 3HAUYEHUE JUISI COBEPUICHCTBOBAHUS CEIbCKOXO03AMCTBEHHOM
TEXHHKH.

KuroueBble ci10Ba: 3arpy3uuk COJIOMBI, Jionactu OapabaHa, JalbHOCTH BhIOpOCa, MOTEpH,
MEXaHU3aIMsl CEIbCKOTO X035HCTBA.

THE EFFECT OF THE NUMBER OF DRUM BLADES OF THE STRAW LOADER
ON OPERATING PERFORMANCE

N.A. Ashurov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University
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Annotation. This article experimentally investigates the impact of the number of drum blades
in the straw loader attachment on the working quality of grain harvesters. During the study, the effect
of changes in the number of blades on the straw throwing distance and loss rate was analyzed. Optimal
parameters were determined, and it was shown that the most necessary and efficient number of blades
is 4. The research results have practical significance for the improvement of agricultural machinery.

Keywords: straw loader, drum blades, throwing distance, losses, agricultural mechanization.

Kirish. Qishloq xo‘jaligi sohasida texnika va texnologiyalarni takomillashtirish, qishloq
xo’jaligida bajariladigan jarayonlarning o’z vaqtida samaradorligini oshirishga xizmat qiladi.
Aynigsa, lalmi yerlarda g’allani yig‘ib olishdan so‘ng qolgan somonni nobudgarchiliksiz yig’ishtirib
olish, chorvodorlarga yetgazib berish, muhim vazifalardan biri hisoblanadi. Somon yuklagichlar
qishloq xo‘jaligida shu magsadda keng qo‘llaniladi.

Somon yuklagichlar turli konstruksiyalarda bo‘lishi mumkin, lekin ularning ish samaradorligi
asosan baraban parraklarining tuzilishi va soniga bog‘liq. Parraklar soni ortishi somonni uzogroq
masofaga irg‘itish imkonini bersa, ayni paytda nobudgarchilik migdoriga ham ta’sir ko‘rsatadi. Shu
boisdan, kombaynlar uchun, somon yuklagich konstruksiyasini takomillashtirish, xususan, parraklar
sonini optimallashtirish bo‘yicha tadqiqotlar olib borish muhim hisoblanadi.

Hozirgi vaqtda qishloq xo‘jaligida samarali va iqtisodiy jihatdan maqbul texnikalarni ishlab
chigishga bo‘lgan ehtiyoj oshib bormoqda. Somon yuklagichlarning konstruksiyasi va ularning
ishlash parametrlarini yaxshilash esa ishlab chigarish jarayonining tezkorligini oshirish hamda
yo‘qotishlarni eng past darajaga yetkazish imkonini beradi. Shuningdek, ish jarayoni davomida
yuzaga keladigan mexanik yuklamalarni kamaytirish va energiya sarfini gisgartirish masalalari ham
tadgigotda muhim o‘rin tutadi.

Ushbu tadqiqotda somon yuklagich baraban parraklar sonining ish sifatiga ta’siri tajribaviy
yo‘l bilan o‘rganildi. Parraklar soni 2 dan 6 gacha oshirilib, somonni irg‘itish masofasi va
nobudgarchilik darajasi aniglandi. Olingan natijalar asosida eng samarali parametrlar aniglandi.

Tadgiqgot uslubi. Tadgiqot laboratoriya sharoitida o‘tkazilib, u yerda somon yuklagich
moslama Casse-2366 kombayniga o’rnati ishlash parametrlarini tahlil qilish imkoniyati yaratildi.
Tajriba o‘tkazishda quyidagi parametrlar o‘rganildi:

baraban aylanishlar soni: 1750 r/min

baraban diametri: 750 mm

parraklar eni: 900 mm

parraklar balandligi: 25 cm

parraklar uchki qismining qayrilish burchagi: 120°

somon yuklagich quvur balandligi: 3000 mm

quvur qiyaligi: 55°

Tajribalar besh takrorlikda o‘tkazildi. Har bir takrorda somonni irg‘itish masofasi va
nobudgarchilik darajasi aniqlandi. Olingan ma’lumotlar asosida statistik tahlil o‘tkazilib, har bir
parametrning ta’siri baholandi. Tadqiqot davomida somon to‘plamining bir tekis tagsimlanishi,
somonni irg‘itish burchagi va havo oqimi ta’siri kabi omillar ham hisobga olindi.
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1-g‘alla kombayn; 2-somon yuklagich moslama; 3-katta xajmli tirkama.
1-rasm. G‘alla kombaynga o‘rnatilgan somon yuklagich moslama texnologik ish jarayoni

Tajriba natijalari:

parraklar soni 2 dan 6 gacha oshirilganda somonni irg‘itish masofasi 7,65 m dan 9,48 m gacha
ortdi;

parraklar soni 2 dan 4 gacha oshirilganda irg‘itish masofasi jadal oshdi (7,65 m dan 9,13 m
gacha);

parraklar soni 5 va 6 ta bo‘lganda irg‘itish masofasi deyarli o‘zgarmadi (9,36 m va 9,48 m);

somon nobudgarchiligi 2,9% dan 0,6% gacha kamaydi, 6 ta parrakda 0,7% ga ko‘tarildi;

parraklar soni oshgani sayin somon bir tekis tarqalishi ta’minlandi, lekin 5 va 6 ta parrakli
variantlarda samaradorlik oshishi juda oz bo‘ldi.

Tadqiqot davomida havo oqimi ta’siri va somonning namligi kabi parametrlar ham irg‘itish
masofasiga ta’sir ko‘rsatishi aniglandi.

Olingan natijalarga asosan somon yuklagich moslama konstruksiyasini takomillashtirish
bo‘yicha tavsiyalar ishlab chiqildi. Somon to‘plamining bir tekis tarqalishini ta’minlash uchun
parraklar burchagini o‘zgartirish va havo oqimi kuchini oshirish muhimligi aniglandi.

9.50 1 Irgitish masofasi (m)

Irgitish masofasi (m)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Parraklar soni

2-rasm. Parraklar soni va somonni irg‘itish masofasi o‘zgarishi.

1
1 Agricultural engineering solutions 2026, 1:(23). 1+ o Lo o agrieng.conuz. 5
G


http://agrieng.uz/

-
© " AGRICULTURAL ENGINEERING SOLUTIONS © ~ - """ 3| page = -
|

2-rasmdan ko‘rinib turibdiki, somon yuklagich barabanidagi parraklar sonining ortishi
somonni irg‘itish masofasiga sezilarli ta’sir ko‘rsatadi. Dastlab, parraklar soni 2 tadan 4 tagacha
oshirilganda irg‘itish masofasi keskin ortib, 7.65 metrdan 9.13 metrgacha yetdi. Biroq, parraklar
sonining 5 va 6 tagacha oshirilishi bilan irg‘itish masofasidagi o‘zgarishlar juda kam bo‘lib, mos
ravishda 9.36 m va 9.48 m ni tashkil etdi. Bu esa 4 tadan ortiq parrak qo‘shish yuklagich
samaradorligini sezilarli darajada oshirmasligini ko‘rsatadi.

3-rasmda esa somon yuklagich parraklar sonining somon nobudgarchiligiga ta’siri aks
ettirilgan. Grafikdan ko‘rinib turibdiki, parraklar soni 2 dan 5 gacha oshirilganda nobudgarchilik
darajasi 2.9% dan 0.6% gacha kamaygan. Bu esa somon yuklash jarayonida yo‘qotishlar kamayib
borishini bildiradi. Birog, parraklar soni 6 taga yetganda nobudgarchilik 0.7% gacha oshgan. Bu esa
haddan tashqari ko‘p parrak qo‘shilganda somonning notekis tarqalishi va qo‘shimcha
yo‘qotishlarning yuzaga kelishini anglatadi.

Umuman olganda, ushbu grafiklar asosida 4 ta parrak optimal variant sifatida aniglanib, u
yuklagich samaradorligini oshirish bilan birga somon nobudgarchiligini ham minimal darajaga

tushirishga yordam beradi.
3.0r

—a— Nobudgarchilik (%)

2.5¢)

2.0¢f

15¢f

Nobudgarchilik (%)

1.0p

0.5

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5:5 6.'0
Parraklar soni

3-rasm. Parraklar soni va somon nobudgarchiligi o‘zgarishi.

Xulosa. Tajribalar natijalari asosida somon yuklagich moslama parraklar soni 4 dona bo‘lishi
magsadga muvofiq ekanligi aniglandi.

Somonni irg‘itish masofasi 9,13 m ni tashkil etadi.

Somon nobudgarchiligi 1,3% gacha kamayadi.
Ushbu tadgigot natijalari shuni ko‘rsatadi. Qishloq xo‘jaligida lalmi va suvli yerlarda g‘allani
yig‘ishtirishda qo‘llanilib kelinayotgan g‘alla kombayinlarga o’rnatilib g‘alla o‘rilsa charvodor
fermerlarning sifatli dag‘al ozuqaga bo‘lgan talabi qondiriladi.
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URUG‘LIK CHIGITNI EKISHGACHA VA G‘O‘ZANI VEGETATSIYA DAVRLARIDA

ULTRABINAFSHA NUR BILAN AVJLANTIRISH TEXNOLOGIYASI

B.S. Choriyev

“Toshkent irrigatsiya va gishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”

Milliy tadgigot universiteti

Annotatsiya: Ushbu maqolada urug‘lik chigitga ckish oldidan va g‘o‘zaga vegetatsiya
davrida bosqgichli ultrabinafsha nur (UBN) bilan ta’sir etish texnologiyasi imkoniyatlari natijasida
g‘o‘zaning quyosh nuri va issiqligiga bo‘lgan talabi sun’iy energiya manbalari tomonidan qondirilishi
tufayli g‘o‘zaning o‘sishi va rivojlanishi jadallashishi, vegetatsiya davri qisqarishi, kasallik va
zararkunandalarga nisbatan chidamliligi ortishi, eng muhimi, g‘o‘za hosildorligi va tolaning sifati
oshishi bo‘yicha olib borilgan ilmiy tadqiqotlar to‘g‘risida ma’lumotlar beriladi.

Kalit so‘zlar:  qgishlog xo'jaligi, ultra binafsha nur, statsionar, urug‘lik chigit, g‘o‘za,
elektravjlantirgich, quvvat, akkumulyator, radioimpulsli bioavjlantirgich, elektr texnologiyalar,
chastota o’zgartirgich, traktor, tok generatori.

TECHNOLOGY OF ULTRAVIOLET RADIATION STIMULATION OF COTTON SEEDS
BEFORE SOWING AND DURING THE VEGETATION PERIOD OF COTTON PLANTS

B.S. Choriyev

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University

Abstract. This article talks about the acceleration of the growth and development of cotton
due to the satisfaction by artificial energy sources of the need for cotton in sunlight and heat before
sowing seed seeds and as a result of the possibility of a phased technology for exposing cotton to
ultraviolet light during the growing season. shortening the growing season, increasing resistance to
diseases and pests, and most importantly, about the scientific research carried out to increase cotton
yield and fiber quality.

Key words: agriculture, ultra-purple light, stationary, seed seeds, cotton, electric motor,
power, battery, radio pulse bio-motor, electrical technology, frequency converter, tractor, current

TEXHOJIOT'USA CTUMYJINUPOBAHUA CEMAH XJIOITYATHUKA
YJIBTPA®HUOJIETOBbBIM U3JTYYEHUEM IIEPE/I IOCEBOM U B
BETETAIIMOHHBIN MEPUOJ PACTEHUI XJIOIMYATHUKA

Bb.C. Yopues

«TamkeHTCKUI1 MHCTUTYT WHKEHEPOB UPPUTALIMU U CETBCKOXO035MCTBEHHON MEXaHU3AIMN»

HaunoHanbHBIN UCCIIEI0BATEIbCKUI YHUBEPCUTET
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AHHOTanudA. B 1aHHOW cTaThe MPEACTaBICHO HCCIEIOBAHUE BO3MOXKHOCTEH TEXHOJIOTHUH
MIOCTETIEHHOTO O0JIyueHUs XJIOMYaTHUKA YIbTPadUOIETOM Mepel TOCEBOM M B TIEPUOJI BEreTallNH,
MO3BOJISIIONICH YOBJIETBOPUTH MOTPEOHOCTh XJIOMYATHHUKA B COJIHEUHOM CBETE€ M TEIUIE 3a CYET
HCKYCCTBEHHBIX HWCTOYHHKOB JHEPIHH, YTO TPUBOAUT K YCKOPEHHOMY POCTY H Pa3BUTHIO
XJIOITYATHUKA, COKPAIICHUIO BETE€TAI[MOHHOTO MEPUO/Ia, MOBBIMICHUIO YCTOMYUBOCTH K OOJIE3HIM U
BPEAUTENISAM, a TJIABHOE - MTOBBIIIECHUIO YPOXKAHHOCTH XJIOMYATHUKA U Ka4yecTBa BOJIOKHA.

KiioueBble ciioBa: celbCKOe XO3MMCTBO, yibTpaduoneToBeiMu sydamu (Y OJI),
CTallMOHAPHbIE, CEMEHA XJIOMUATHUKA, XJIOMYATHHUK, 3JIEKTPOBUTATENb, MOUTHOCTh, aKKYMYJIISTOD,
pPaaMOUMIYIbCHBIA OHOCTUMYISTOP, 3JEKTPUUECKHE TEXHOJOIHH, MpeoOpa3oBaTelib YacTOTHI,
TPaKTOp, FT€HEpPaTOp TOKA

Kirish. Paxtachilik Jahonda va O‘zbekiston qishloq xo‘jaligida yetakchi tarmoq hisoblanadi.
Shu tufayli ham respublika rahbariyati tomonidan paxtachilik sohasini fan va texnika yutuqlari, ya’'ni
innovatsion texnologiyalar asosida yuksaltirishga katta e’tibor berilmoqda.

Shuningdek, ushbu maqola O‘zbekiston Respublikasi Prezidentining 07.07.2022 yildagi
“Paxta hosildorligini oshirish, paxta yetishtirishda ilm va innovatsiyalarni joriy qilishning
qo‘shimcha tashkiliy chora-tadbirlari to‘g‘risida”gi PQ-308-son garori va O‘zbekiston Respublikasi
Prezidentining 15.12.2023 vyildagi PQ-391-sonli “Paxtachilikda urug‘chilik tizimini rivojlantirish
hamda paxta hosildorligini oshirishning qo‘shimcha chora-tadbirlari to‘g‘risida”gi qarorida
keltirilgan muammolarni hal gilishga garatilgan [1; 2].

Qishloq xofjalik ekinlarining hosildorligini oshirish, kasalliklar va suvsizlikka chidamli,
tezpishar yangi navlarini yaratish, tuprog unumdorligini oshirish, zararkunandalarga qarshi
kurashning ekologik toza usullarini yaratish, yangi turdagi gishloq xo‘jalik texnikasi majmualarini
yaratish va ularni ishlab chigarishni tashkillashtirish respublikamiz ilmiy-texnika taraqgiyotining
ustuvor yo‘nalishlaridan biridir [3].

Hozirgi kunda ekinlar mahsuldorligini oshirish uchun an’anaviy agrotexnik tadbirlarni
takomillashtirish bilan birga, yangi resurslardan ogilona foydalanish talab etiladi.

Bu vaziyatda urug® va qishloq xo‘jaligi ekinlarining ichki fiziologik imkoniyatlarini ochish
va ularni boshgarish hisobiga ekinlar mahsuldorligini oshirish shu kunning dolzarb muammolaridan
hisoblanadi. Bu magsadga “urug*, tuproq va o‘simlik” dan iborat murakkab biologik ob’ektga elektr
ta’sir o‘tkazish hisobiga erishish mumkinligi 1995 yilda professor A.Muxammadiev tomonidan
asoslangan va uning ilmiy rahbarligida XXI asrning o‘tgan birinchi 20 yilida olib borilgan ilmiy
tadqiqotlarida va shogirdlari tomonidan yoqlangan dissertatsiyalarida turli qishloq xo‘jalik ekinlari
yetishtirishda isbotlangan. [4,5]

Ko‘p yillik ilmiy izlanishlar natijasi va bugungi kunda ham yaratilayotgan yangiliklar eng
avvalo resurs tejovchi, ekologik toza, hosildorlikni oshiruvchi, mahsulot sifatiga 1jobiy ta’sir etuvchi
va igtisodiy jihatdan yuqori samara berishi bilan ahamiyatlidir.

Mazkur tadqiqotlar natijasi hozirgi vaqtda gishlog xo‘jaligi ekinlarining hosildorligini
oshirishga ijobiy ta’sir ko‘rsatadigan yana bir usul yuzaga kelgan. Bu ultrabinafsha nurdan qishloq
xo‘jaligida foydalanishdir.

Qishlog xo‘jalik ekinlarini elektravjlantirish ~ texnologiyasini  sug‘oriladigan va
sug‘orilmaydigan tog‘oldi, cho‘l, tekislik va yaylovlardagi dalalarda hamda issigxonalarda
yetishtiriladigan barcha qishloq xo°jalik ekinlari, gullar, har xil dekorativ dorivor o‘simliklar, cho‘l
va yaylov o‘tlari hamda mevali, manzarali o‘rmon daraxtlarini o‘stirishda qo‘llash mumkin [6,7].

Urug‘lik chigit paxta zavodlarida toladan ajratilgandan keyin bahorgi mavsumgacha maxsus
qog‘oz yoki polietilen qoplarda saglanadi. Urug® saglanadigan omborxonalar albatta fungitsidlar
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bilan ishlov berilgan bo‘lmog*‘i, urug‘lik chigit esa kimyoviy preparat bilan ishlovdan o‘tkazilishi
lozim, aks holda mavsumgacha vilt, gammoz ildiz chirish va boshqga kasalliklarga chalinishi mumkin.

Urug‘ va omborxonalarga kimyoviy ishlov berish ko‘p hollarda qo‘shimcha valyutada sarf
xarajatlarni talab qiladi. Bu urug‘lik chigitning tan narxini oshiradi. Urug® va omborxonalarga
kimyoviy ishlov berish atrof muhitni zaharlaydi, shuningdek ushbu texnologik jarayonni
boshqaradigan operatorlarning sog‘ligiga salbiy ta’sir ko‘rsatadi.

Ushbu magolada doirasida urug‘lik chigitni saqlash davrida unga va omborxonalarga ishlov
berishni ekologik sof uslubini yaratish shu kunning dolzarb muammosi hisoblanadi. Bu muammoni
yechishda ultrabinafsha nurlardan foydalanish talab etiladi. Ultrabinafsha nur bilan ishlov berilgan
urug‘lik chigit laboratoriyada unuvchanlikga, dala sharoitida unuvchanlikga, yashovchanlikga
shuningdek, chigitlarga ekish oldidan va g‘o‘zaga vegetatsiya davrida bosqichli ultrabinafsha nur
bilan ishlov berish natijasida g‘o‘zaning quyosh nuri va issigligiga bo‘lgan talabi sun’iy energiya
manbalari tomonidan qondirilishi tufayli g‘o‘zaning o‘sishi va rivojlanishi jadallashishi, vegetatsiya
davri qisqarishi, kasallik va zararkunandalarga nisbatan chidamliligi ortishi, eng muhimi, g‘o‘za
hosildorligi va tolaning sifati oshishi tajribalarimizda o‘rganildi.

Mazkur zamonaviy agroelektrotexnologiya, ayniqgsa, iqlimi keskin o‘zgaruvchan bo‘lgan
O‘zbekiston sharoiti uchun juda mos keladi. Shu bilan birga, paxtachilikda ultrabinafsha nur bilan
ishlov berish texnologiyasini tadbiq etish natijasida boshga qo‘llanilib kelinayotgan
avjlantirgichlardan farqli ravishda, ekologik toza mahsulotlar yetishtirish imkoniyati tug‘iladi [8].

Yugoridagilarni inobatga olgan holda hamda, respublikamizning jahonda asosiy paxta
yetishtiruvchi davlatlar ichida eng shimolda joylashganligini, bahor faslining uzog davom etishi,
g‘o‘za vegetatsiya davrining dastlabki oylarida quyosh nuri va issiqligining yetishmasligini inobatga
olgan holda tanlangan mavzuni ilmiy va amaliy jihatdan o‘ta dolzarbligini va bugungi kun talablariga
to‘liq javob berishini ko‘rsatadi.

Materiallar va uslublar. Ultra binafsha nurlanishning o‘simlikka ta’siri ko‘pchilik ishlarda
bir biriga qarshi natijalar olinishi natijasida UBN o‘simlikka umumiy ta’siri bo‘yicha keng gamrovli
va chuqur ishlanishlar o‘tkazishga undadi. UBN manbalari va spektral tavsifi farqlanadigan turli
firmalar ishlab chiqqan yorug‘lik filtrlari qo‘llanilganligi sababli yorug‘lik to‘lqini uzulmadan
foydalanilgan ko‘rsatkichlarni bog‘ligligini aniglab bo‘lmadi.

O‘tkazgan tajriba natijalariga ko‘ra, qator oralariga ishlov va o‘g‘it solish bilan bir vaqtning
o‘zida UBN va elektr jonlantirilgan suv purkash variantini qo‘llash mumkin. Bu variantlarning har
biri amalda deyarli bir xil samara beradi. Shu sababli amalda u yoki bu variantni qo‘llash ushbu
texnologiyani qo‘llaydigan xo‘jalikning texnikaviy imkoniyatlariga bog‘liq [9].

So‘nggi 30-40 yil davomida olib borilgan ilmiy ishlar natijasida elektr ishlov berishning
agronomiya fanini rivojlanishidagi ahamiyati isbot qilindi. Qishloq xo‘jalik ekinlari urug‘lari va
vegetativ gismlariga elektr ishlov berishning: hosildorlikni oshirishi, fiziologik jarayonlarni boshqgara
olish imkoniyati, mahsulot sifatini yaxshilashi va ularni saglashdagi afzalliklari aniglandi [10].

Har xil fizik omillar urug‘ning unish jarayoniga o‘ziga xos usulda ta’sir etadi. Fizik
omillarning magbul me’yori ta’sirida, masalan, ionizatsiyalashtirilgan nurlatish, ultratovush, lazer
nuri, impulsli tok, elektr va magnit maydoni ta’sirida deyarli bir xil kompleks o°‘zgaruvchanlik
kuzatiladi. Bu tirik organizm hujayrasiga ta’siri natijasida yuzaga keladigan javob reaksiyasi
natijasidir. Urug‘ning unish jarayoniga har xil omillar ta’siri deyarli bir xil va 10-15 foizdan oshmaydi
[11].

Bir gator mualliflar tajribalarida yosh nihollar va gullash davrida bo‘lgan o‘simliklarni UBN
ga sezgirligi oshishi ma’lum bo‘lgan. Bunday sezgirlik davri o‘stiruvchi moddalarni
konsentratsiyasining yuqori bo‘lishiga bog‘liq bo‘lib, bunda UBN lariga sezuvchanlik o‘suv nuqtasi
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ekanligi aniglangan. UBN ga o‘simliklarni reaksiyasi uchun o‘stiruvchi moddalarni ahamiyati katta
bo‘lib, Brodfyurerning ta’kidlashicha, UBN ning qo‘llanilgan me’yoriga bog‘liq holda o‘simliklarni
o‘sishini to‘xtatuvchi yoki tezlatuvchi sifatida ta’sir etadi [12].

Hozirgi vaqtda ekologik toza texnologik operatsiyalar yaratish hayotiy zaruriyat bo‘lib
golmoqda. Fanda bu sohada elektr energiyasidan foydalanish zararsiz va arzon usuldir.
Respublikamizning ilmiy tadgiqot institutlarida keyingi yillarda urug‘lik chigitga va g‘o‘zaga
vegetatsiya davrida elektr bilan ta’sir ko‘rsatish usullari bo‘yicha ilmiy-amaliy ishlar o‘tkazilgan [13].

Natijalar va ularning tahlili. Olib borilgan ilmiy izlanishlar natijalariga asosan, chigitga
ekishdan oldin va g‘o‘zaga vegetatsiya davrida UBN bilan ishlov berish natijasida g‘o‘zalarning
o‘sishi va rivojlanishi nazorat variantidagi g‘o‘zalarga nisbatan jadalligi aniglandi. Bu hodisa ushbu
davrda o‘simlikda fiziologik jarayonlarni tezlashayotganligi bilan izohlanadi.

Butun vegetatsiya davri davomida UBN bilan ishlov berilgan chigitlardan unib chiqqan g‘o‘za
nihollari o‘sish va rivojlanish jadalligi bilan nazorat variantidagi g‘o‘za nihollaridan farq qildi.

Tanlab olingan Chimboy-5018, C-6524 va Namangan -77 g‘o‘za navlarining chigitiga tajriba
variantlariga 10 minut davomida UBN ishlov berildi (1-rasm).

1-rasm. Chimboy-5018, S-6524 va Namangan -77 g‘o‘za navlarining chigitlariga UBN bilan
ta’sir etish jarayoni

Ekilgan chigitlarning unishini kuzatish ishlari chigit ekilgandan 5 kun keyin boshlandi va
quyidagi natijalar olindi.

Dala sharoitida olib borilgan kuzatishlar natijalariga ko‘ra, UBN bilan ishlov berilgan
variantlardagi g‘o‘za navlarining chigitlaridan sog‘lom va baquvvat bo‘lgan g‘o‘za nihollari unib
chiqdi va chigitlar unuvchanligini o‘rganilganda, Namangan-77 g‘o‘za navining nazorat variantida
dala unuvchanligi 65,6 % ni tashkil etgan bo‘lsa, tajriba variantida esa bu ko‘rsatkich 81,6 % ni tashkil
etdi. Chimbay-5018 g‘o‘za navining nazorat variantida chigitlarning dala unuvchaligi 73,0 % ni
tashkil etgan holda, tajriba variantida 79,3 % ni, C-6524 g‘o‘za navining nazorat variantida
chigitlarning dala unuvchanligi 66,5 % bo‘lib, tajriba variantida 81,0 % tashkil etdi. (2-rasm)

Urug'lik chigitgaUBN bilan ishlov berishning ahamiyati

B Namangan-77 ® Chimboy-5018 S-6524

81,60%

79,30% 81%

73%

66,50%

Nazorat UBN bilan ishlov berish

2-rasm. Dala sharoitida g‘o‘za nihollarining unib chiqish energiyasiga UBN bilan
ishlov berishning ta’siri, %.
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Nazorat variantiga nisbatan ekish oldidan UBN bilan ishlov berilgan tajriba variantlarida
chigitni dala unuvchanligi Namangan-77 g‘o‘za navida 15 %, Chimbay-5018 g‘o‘za navida 6,9 %,
S-6524 g‘o‘za navida esa 14,5 % ga yuqori bo‘lganligi aniqlandi.

Laboratoriya sharoitida olib borilgan tajriba natijalariga ko‘ra, Namangan-77 g‘o‘za navida
nazorat, ya’ni UBN bilan ishlov berilmagan variantda chigitning unib chiqish energiyasi 78,4 %,
unuvchanlik darajasi esa 96,8 % bo‘lgani holda, chigitga 5 minut davomida UBN bilan ishlov
berilganda unib chigish quvvati 80,1 % ni, unuvchanligi 97,7 % ni, chigitga 10 minut davomida UBN
bilan ishlov berilganda esa unib chigish quvvati 84,4% ni, unuvchanligi 98,5 % ni tashkil etdi. 10
minut davomida UBN bilan ishlov berilganda nazoratga nisbatan unib chiqish energiyasi 8,7 % ga,
unuvchanligi esa 1,5 % ga oshganligi aniglanib, eng yaxshi natijalarga erishilganligi gayd gilindi.
Chigitga 15 minut davomida UBN bilan ishlov berilganda unib chigish energiyasi 82,1 % ni,
unuvchanligi 98,2 % ni tashkil etib, UBN bilan ishlov berish vaqtini oshirilishi chigitni unish quvvati
va unuvchanligiga nisbatan salbiy ta’sir etishi mumkinligi isbotlandi (3-rasm).

Lobaratoriya sharoitida urug'lik chigitning unib chiqgish
energiyasiga ta'siri
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HasopaTt 5-muHyT 10-muHyT 15-muHyT
W C-6524 78,4 80,1 84,4 82,1
¥ YuMm60i1-5018 77,5 79,7 81,2 80,7
HamaHran-77 79,5 85,7 86,3 85,3

3-rasm. Laboratoriya sharoitida g‘o‘za nihollarining unib chiqish energiyasiga UBN
bilan ishlov berishning ta’siri, %.

Tajribalar natijalariga ko‘ra shunday xulosa qilish mumkinki, o‘rganilgan Namangan-77,
Chimbay-5018 va C-6524 g‘o‘za navlarining chigitlariga maqbul me’yordagi UBN bilan ishlov
berish ijobiy ta’sir etadi va aksincha, ortiqgcha me’yordagi UBN bilan ishlov berish optimalga nisbatan
biroz salbiy ta’sir etishi aniqlandi. Lekin shuni ta’kidlash lozimki, har uchala navlarning chigitiga
ortigcha me’yorda, ya’ni 10 minut davomida UBN bilan ishlov berilishi tufayli chigitning unib
chigish energiyasi (2-rasm) va unuvchanligi (3-rasm) baribir nazorat varianti ko‘rsatkichidan
yugoriroq ekanligi kuzatildi.

Demak, UBN bilan ishlov berilganda g‘o°za nihollari baravj o°sib rivojlanib, ko‘p miqdorda
quruq massa hosil qilishi to‘planayotgan hosil salmog‘iga ijobiy ta’sir etishidan dalolat beradi.

Olib borilgan ilmiy-tadqiqot natijalariga ko‘ra, g‘o‘za vegetatsiya davrining dastlabki
fazalarida, ya’ni chigitga ekish oldidan, amal davrida o‘simlikning chinbarg chiqarish va shonalash
fazalarida UBN bilan ishlov berilganda g‘o‘zaning o‘sishi va rivojlanishini jadallashishi bilan birga
umumiy barglar sonini oshganligi kuzatildi.

Tajribada UBN bilan ishlov berish samaradorligi o‘rganilgan g‘o‘za navlarining chigitlariga
ekishdan oldin, o‘simlik chinbarg chigarish va shonalash fazalarida UBN bilan ishlov berilganda barg
yuzasi boshqa variantlarga nisbatan ko‘pligi bilan ajralib turdi. G‘o‘zani hosil to‘plash davrida barg
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sathi yuzasi tajriba variantlarida nazorat variantiga nisbatan gektariga 5-7 ming m? gacha ortganligi

ma’lum bo‘ldi.

Barg sathining oshishi o‘simlikda kechadigan assimilyatsiya va dissimilyatsiya
jarayonlarining faollashishiga sabab bo‘ldi. Natijada, o‘simlikda vegetativ va generativ organlarning
hosil bo‘lishi jadallashdi.

Xulosa. Olib borilgan tadgiqotlar natijalari asosida shuni xulosa gilib aytish mumkinki paxta
yetishtirishda amaldagi agrotexnologiya bilan moslashtirilgan urug‘lik chigitni ekish oldidan
avjlantirilsa va kasallik hamda zararkunandalardan zararsizlantirish, vegetatsiya davrida g‘o‘zani
avjlantirish hisobiga paxtadan son va sifat ko‘rsatkichlari yuqori hosil olish mumkinligi isbotlangan.

Laboratoriya va dala sharoitida olib borilgan bir va ko‘p omilli tajribalar natijalariga ko‘ra
o‘rta tolali Namangan-77, Chimboy-5018 va C-6524 g‘o‘za navlarining urug‘lariga 10 minut
davomida to‘lqin uzunligi 253,7 nm va quvvati 60 W UBN lampalari bilan elektr ta’sir qilinganda: —
unish quvvati mos ravishda

- laboratoriya va dala sharoitida ham sezilarli darajada yuqori bo‘lganligi;

-hosil elementlarining to‘kilishi kamayganligi tajriba variantlarida vegetatsiya fazalarini barvaqt
o‘tishi xosilning pishib etilishi 5-7 kunga tezlashganligi;

-Qo‘shimcha yetishtirilgan paxta hosili nazoratga nisbatan oshganligi;

-G‘o‘zaga chinbarg chiqarish va shonalash fazalarida UBN bilan ishlov berilganda g‘o‘zani
o‘sishi rivojlanishi hosil to‘plashi barg sathi yuzasi va quruq massa og‘irligiga ijobiy ta’sir etganligi;

Paxta tolasining texnologik ko‘rsatkichlari UBN bilan elektr ishlov berilganda yaxshilanib, tola
chiqishi yuqori bo‘lganligi aniglandi.
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YUQORI YARUS KORPUSIDAN UNDAN OLDINDA JOYLASHGAN PASTKI YARUS
KORPUSIGACHA BO‘LGAN BO‘YLAMA MASOFANI IKKI YARUSLI DISKLI
PLUGNING ISH KO‘RSATKICHLARIGA TA’SIRI BO‘YICHA O‘TKAZILGAN

TAJRIBA NATIJALARI

Sh.U. Ishmuradov?, A. To‘xtaqo‘ziyev?, R.K. Hamroyev?, T.K. Beketov!

Toshkent davlat texnika universiteti
2Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadgigot instituti

Annotatsiya: Ushbu magolada tajribaviy tadqiqotlar ikki bosqichda olib borilgan bo‘lib,
birinchi bosqich bo‘yicha tajribalarni o‘tkazishda yuqorigi yarus korpusidan undan oldinda
joylashgan pastki yarus korpusigacha bo‘lgan bo‘ylama masofani 20 cm dan 40 cm gacha ozgarishi
bilan o‘simlik qoldiqlarining ko‘milish to‘ligligi va chuqurligi har ikkala harakat tezligida ham
ortgan, 40 cm dan 60 cm gacha ortganda 3sa bu ko‘rsatkichlar o‘zgarmasdan qolganligi. Bu ham
yugqorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan bo‘ylama
masofa 40 cm dan kichik bo‘lganida ular orasiga begona o‘tlar va o‘simlik qoldiglari tigilishi bilan
tushuntirish mumkinligi to‘g‘risida olib borilgan dala tajriba natijalari keltirilgan

Tayanch so‘zlar: Ikki yarusli diskli plug, qurilma ramasi, osish qurilmasi, asosiy (pastki)
diskli korpus, yuqori korpus, tayanch g‘ildirak, tayanch disk, tayanch diskni rostlash qurilmasi,
ko‘ndalang bruslar, qiya bruslar va bo‘ylama bruslar, yuqori yarus korpusining pastki yarus
korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi, yuqorigi yarus korpusidan undan oldinda
joylashgan pastki yarus korpusigacha bo‘lgan va pastki yarus korpusidan undan oldinda joylashgan
yuqorigi yarus korpusigacha bo‘lgan bo‘ylama masofalar, tuprogning uvalanish darajasi, o‘simlik
goldiqlarining ko‘milish to‘ligligi va chuqurligi, plugning tortishga solishtirma qarshilik, ish tezliklar.

PE3YJbTATHI SKCHEPUMEHTAJBHBIX HCCJEJOBAHUM BJAUSHUS
IHPOJOJIBHOI'O PACCTOAHUA OT KOPIIYCA BEPXHEI'O SAPYCA 10
PACHIOJIO)KEHHOTI'O BITIEPE/IN KOPITYCA HUKHEI'O SAPYCA HA
IKCIVMIYATAIIMOHHBIE ITOKA3SATEJIN ABYXBAPYCHOI'O IMCKOBOI'O INIYT' A

II1.Y. Ummypanos!, A. Tyxrakysues?, P.K. Xampoes’, T.K. Bekeron’

Tamkenrckuii rOCYJIapCTBEHHbBI TEXHUYECKU YHUBEPCUTET
2Haquo-HCCJ1eLLOBaTeJILCKHI”4 MHCTUTYT MEXaHU3ALUU CEIIbCKOTIO X035I1MCTBA

AHHOTanus: B 1aHHON cTaTbe TIpeACTaBIEHBI PE3YJIbTAThl AKCHEPUMEHTATbHBIX
WCCTIeIOBaHMM, MPOBEAEHHBIX B JBa dTama. Ha mepBom 3Tame mpu MpOBEICHUU OMBITOB OBLIO
YCTaHOBJICHO, YTO TIPH U3MEHEHUHU TPOJIOJIBHOTO PACCTOSTHUS MEXIY KOPITYyCOM BEPXHETO spyca U
PaCIOJIOKEHHBIM BIIEPEAN KOPITYCOM HUXKHETO sipyca oT 20 cMm 10 40 cM HaOIIOJaeTCsl YBETMYCHHE
MOJTHOTHI U TIYOWHBI 3aJ€JIKH PACTUTEIBHBIX OCTATKOB MPU OOEUX CKOPOCTSIX IBIKEHUs. [Ipu
JNanbHENIIeM yBEIWYeHUU AaHHoro pacctosHus oT 40 cm jgo 60 cM ykazaHHbIE TOKa3aTelu
MPAKTUYECKH HE U3MEHSITUCH. ITO MOKHO OOBSICHUTH TEM, UTO MIPH MPOJAOTHHOM PACCTOSHUN MEKIY
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kopnycamu MeHee 40 cM MeX1y HUMU POUCXOUT 3aCTPEBAHNE COPHBIX PACTEHUH M PACTUTEIBHBIX
OCTAaTKOB. B cTarbe IpUBEAEHBI PE3YNIBbTATHI IIOJIEBBIX dKCIIEPUMEHTOB, ITOATBEPKIAIOIINE JAHHBIC

3aKOHOMEPHOCTH.

KiarwueBbie cjioBa: JBYXBAPYCHBIM JHCKOBBIM IUIYr, pamMa YCTPOMCTBA, HABECHOE
YCTPOMCTBO, OCHOBHOM (HM>KHUI) JUCKOBBINA KOPIYC, BEPXHUI KOPITyC, OIIOPHOE KOJIECO, OIMOPHBIM
JIUCK, YCTPONCTBO PETyJIMpPOBAHHS OIMOPHOTO JMCKA, MOMEpeUHble Opychs, HAKJIOHHBIE OpYChs,
MIPOJIOJIbHBIE OpYChs, PACCTOSIHUE CMEIIEHHUS KOpIlyca BEPXHEro spyca OTHOCHTEIBHO KOpIyca
HUKHETO sipyca B IIONEPEYHOM HaIlpaBJICHUH, IPOJOJIBHOE PACCTOSIHUE OT KOPITyCa BEPXHETO sApyca
JI0 PacHoOJIOKEHHOIO BIEPEIM KOPIyca HUXKHEro sipyca M OT KOpIyca HHXKHEro spyca o0
PAacIioyI0KEHHOT0 BIIEPEIN KOPITyca BEPXHETO sIpyca, CTENEHb KPOIIEH!s OYBBI, HOJTHOTA U TITyOHHA
3aJIEJIKU PACTUTENIbHBIX OCTATKOB, YJIEIbHOE TSATOBOE COIPOTUBIICHUE IIIyra, padodasi CKOPOCTb.

RESULTS OF EXPERIMENTAL STUDIES ON THE EFFECT OF THE LONGITUDINAL
DISTANCE BETWEEN THE UPPER-TIER BODY AND THE LOWER-TIER BODY
LOCATED AHEAD OF IT ON THE PERFORMANCE INDICATORS OF A TWO-TIER
DISK PLOW

Sh.U. Ishmuradov?, A. Tukhtakuziev?, R.K. Hamroev!, T.K. Beketov?!

Tashkent State Technical University
2Scientific Research Institute of Agriculture Mechanization

Abstract: This article presents the results of experimental studies conducted in two stages. At
the first stage, during the experiments it was determined that when the longitudinal distance between
the upper-tier body and the lower-tier body located ahead of it increased from 20 cm to 40 cm, the
completeness and depth of incorporation of plant residues increased at both operating speeds. When
this distance was further increased from 40 cm to 60 cm, these indicators remained almost unchanged.
This can be explained by the fact that when the longitudinal distance between the bodies is less than
40 cm, weeds and plant residues tend to accumulate and become clogged between them. The paper
presents the results of field experiments confirming these findings.

Keywords: two-tier disk plow, machine frame, hitch mechanism, main (lower) disk body,
upper body, support wheel, support disk, support disk adjustment mechanism, transverse beams,
inclined beams, longitudinal beams, transverse displacement distance of the upper-tier body relative
to the lower-tier body, longitudinal distance between the upper-tier body and the lower-tier body
located ahead of it and between the lower-tier body and the upper-tier body located ahead of it, soil
crumbling degree, completeness and depth of plant residue incorporation, specific draft resistance of
the plow, operating speed.

Kirish. Keyingi yillarda qishloq xo‘jaligida energiya-resurstejamkor texnologiyalar va
texnika vositalari keng joriy etilishi munosabati bilan yerlarga asosiy ishlov berish(shudgorlash)da
diskli, ya’ni ish organi sferik disk ko‘rinishida bo‘lgan pluglarni qo‘llash muhim ahamiyat kasb
etmoqda. Chunki ular ag‘dargichli pluglarga nisbatan tortishga kam qarshilik ko‘rsatadi, ish unumi
yuqori, o‘simlik qoldiglari va begona o‘tlarga tigilmasdan ishlaydi[1].

Oc‘tkazilgan nazariy tadqiqotlar natijalarini tekshirib ko‘rish hamda ikki yarusli diskli plug
parametrlari kam energiya sarflagan holda tuproqqa sifatli hamda agrotexnika talablari bo‘yicha
ishlov berilishini ta’minlovchi giymatlarini aniqlash maqsadida tajribaviy tadqiqotlar dasturiga
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quyidagilar kiritildi:

- tajribaviy, tadgiqotlarni o‘tkazish uchun dala qurilmasini ishlab chiqish va yasash;

- ikki yarusli diskli plug yuqori yarus korpusining pastki yarus korpusiga nisbatan ko‘ndalang
yo‘nalishda siljish masofasi, plugning yuqorigi yarus korpusidan undan oldinda joylashgan pastki
yarus korpusigacha va pastki yarus korpusidan undan oldinda joylashgan yuqorigi yarus
korpusigacha bo‘lgan bo‘ylama masofalari, plugning tayanch tekisligidan uning osish qurilmasining
pastki osish nuqtalarigacha bo‘lgan tik masofasi va agregat harakat tezligini tuprogning uvalanish
sifati, o‘simlik qoldiqlarining ko‘milish to‘ligligi va chuqurligi va plugning tortishga solishtirma
qarshiligiga ta’sirini o‘rganish;

- tajribalarni matematik rejalashtirish usulini qo‘llab, ikki yarusli diskli plug parametrlarining
magbul giymatlarini asoslash.

Materiallar va uslublar. Sinovlar QXMITI tajriba uchastkasining bug‘doydan bo‘shagan va
nam suvi berilgan dalalarida o‘tkazildi.

Yo‘qoridagi 1-jadvalda tajribalarni o‘tkazishdan oldin dala tuprog‘ining namligi, qattigligi,
undagi ang‘izning miqdori va balandligi bo‘yicha tavsifi keltirilgan.

Tajribaviy tadqiqotlarni o‘tkazishda ikki yarusli diskli plug New holland TD5.110 rusumli
haydov traktoriga qo‘shib ishlatildi.

Tajribalarni o‘tkazishda qurilmaning tortishga solishtirma qarshiligi O’zDSt 3193:2017
«Qishloq xo‘jaligi texnikasini sinash. Mashinalarni energetik baholash usuli» bo‘yicha tenzometrik
barmogqlar qo‘llanilib, agrotexnik ko‘rsatkichlari esa O‘zDSt 3355:2018 “Qishloq xo‘jaligi
texnikasini sinash. Tuprogga chuqur ishlov beruvchi mashinalar va qurollar. Sinov dasturi va
usullari” bo‘yicha aniqlandi [2;3.].

Dala qurilmasi 2,0-3,0 klass traktorlarga osma variantda institut konstruktorlik guruhi
tomonidan ishlab chiqilgan chizmalar bo‘yicha tayyorlandi. Nazariy tadgigotlar natijalaridan kelib
chiqib, ish organi sifatida diametri 560 mm va egrilik radiusi 660 mm bo‘lgan sferik sirtli disklari
gabul qilindi. 1-rasmda ikki yarusli diskli plug dala qurilmasining umumiy konstruktiv sxemasi
keltirilgan. . rama 1, bo‘ylama bruslar 2, tayanch g‘ildirak 3, qiya bruslar 4, ko‘ndalang bruslar 5,
tayanch disk 6, tayanch diskni rostlash mexanizmi 7, pastki yarusli korpuslar 8, yuqorigi yarusli
korpuslar 9, osish qurilmasi 10 dan tashkil topgan.

=
=

1-rama; 2-bo‘ylama bruslar; 3-tayanch g‘ildirak; 4-giya bruslar; 5-ko‘ndalang bruslar;
6- tayanch disk; 7-tayanch diskni rostlash mexanizmi; 8-pastki yarusli korpuslar; 9-yuqorigi
yarusli korpuslar;10-osish qurilmasi;
1-rasm. Ikki yarusli diskli plug dala qurilmasining konstruktiv sxemasi.
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Osish qurilmasi va tayanch g‘ildiragining ramaga o‘rnatilish joyini keng oraliqda o‘zgartirish
imkoniyatiga ega etib ishlangan. Yuqori yarus korpuslarining pastki yarus korpusiga nisbatan
ko‘ndalang yo‘nalishda siljish masofasi ko‘ndalang bruslar 5 da qiya bruslar 4 ni bir biriga nisbatan
ko‘ndalang yo‘nalishda surish yo‘li bilan, yuqorigi yarus korpusdan undan oldinda joylashgan pastki
yarus korpusigacha va pastki yarus korpusdan undan oldinda joylashgan yuqorigi yarus korpusigacha
bo‘lgan bo‘ylama masofalarni qiya bruslar 4 da pastki va yuqorigi korpuslarni bir biriga nisbatan
oldinga yoki orqaga surush yo‘li bilan o‘zgartiriladi.

Osish qurilmasining holati osish kronshteynlarni ko‘ndalang brus 5 da o‘ng va chap tomonga
va tayanch g‘ildiragining holati uni bo‘ylama brus 2 da oldinga yoki orqaga surish yo‘li bilan
o‘zgartiriladi.

Tajribaviy tadgiqotlar ikki bosgichda olib borildi. Birinchi ikki yarusli diskli plug yuqori yarus
korpusining pastki yarus korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi, plugning
yugorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha va pastki yarus
korpusidan undan oldinda joylashgan yuqorigi yarus korpusigacha bo‘lgan bo‘ylama masofalari ikki
yarusli diskli plugning tayanch tekisligidan uning osish qurilmasining pastki osish nuqtalarigacha
bo‘lgan tik masofasi va agregat harakat tezligini tuprogning uvalanish sifati, o‘simlik qoldiglarining
ko‘milish to‘ligligi va chuqurligi hamda plugning tortishga solishtirma qarshiligiga ta’siri o‘rganildi.
Ikkinchi bosqichda esa tajribalarni matematik rejalashtirish usuli qo‘llanilib, ko‘p omilli tajribalar
o‘tkazildi.

Har ikkala bosqichda ham tajribalar QXMITTI tajriba uchastkasining bug‘doydan bo‘shagan
va nam suvi berilgan dalalarida o‘tkazildi. Quyidagi 1-jadvalda tajribalarni o‘tkazishdan oldin dala
tuprog‘ining namligi, qattiqligi, undagi ang‘izning miqdori va balandligi bo‘yicha tavsifi keltirilgan.

1-jadval
Tajribalar o‘tkazilgan dalaning tavsifi

t/r Ko‘rsatkichlarning nomi Ko‘rsaFklchI?rnlng
glymati
1. Tuprogning qatlamlar bo‘yicha (cm) namligi, %:
0-10 11,9
10-20 15,0
20-30 17,1
2. Tuproqning qatlamlar bo‘yicha (cm) qattiqligi, MPa:
0-10 0,63
10-20 1,82
20-30 2,88
3. Sug‘orish egatlarining chuqurligi, cm:
Mo 14,6
+o 2,3
4. 1 m? yuzadagi o‘simlik qoldiqlari, kg 0,489
S. Ang‘izning balandligi, cm:
Mo 24,3
+o 4,2

Natijalar va ularning tahlili. Tajribaviy tadqiqotlarni o‘tkazishda qurilma New holland
TD5.110 rusumli haydov traktoriga qo‘shib ishlatildi.
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Tuprogning uvalanish sifatini aniglash uchun olti takrorlikda

0,25 m? maydonchadan namunalar olindi. Buning uchun tomonlari 0,5x0,5 m bo‘lgan tagi ochiq
qutidan foydalanildi. Olingan natijalar 50 va 25 mm li teshiklari bo‘lgan elaklardan o‘tkazildi. Har
bir elakda golgan va oxirgi elakdan o‘tgan fraksiyalar massasi RP-100Sh13 tarozisida tortilib, 50 mm
dan katta, 50-25 va 25 mm dan kichik fraksiyalar miqdori foizda aniqlandi va bunda o‘lchami 25 mm
dan kichik fraksiyalar tuprogning uvalanish darajasi sifatida gabul gilindi

Tuproqni elashda katta teshiklari bo‘lgan elakdan kichik o‘lchamli teshiklari bo‘lgan elaklarga
o‘tish tartibi qo‘llanildi.

Ikki yarusli diskli plug bilan shudgorlangan dala yuzasidagi notekisliklar balandliklarining
o‘rtacha kvadratik chetlanishini aniqlash uchun qurilma o‘tgandan keyin uning butun qamrash
kengligi bo‘yicha harakat yo‘nalishiga perpendikulyar yo‘nalishda dala yuzasiga parallel o‘rnatilgan
reyka bilan uning ko‘ndalang profili aniglandi. Bunda o‘lchovlar 5 cm interval bilan £0,5 cm
aniglikda olib borildi.

Tajribalarni o‘tkazishdan oldin va o‘tkazib bo‘lingandan keyin tenzobarmogqlar tarirovka
qilindi. Bunda pastki o‘ng va chap tenzobarmoqlarga 0-20 kN oraliqda 4,0 kN interval bilan, yuqorigi
tenzabarmoqga 0-10 kN oraligda 2,0 kN interval bilan yuklanishlar berildi.Tarirovkadagi xatolik 1,6
% ni tashkil etdi.

Tarirovkada olingan ma’lumotlar bo‘yicha tarirovka koeffitsenti aniqlandi. So‘ngra
tajribalarda olingan ma’lumotlar tarirovka koeffitsentiga ko‘paytirildi va tortishga solishtirma
garshilik kuchining haqgiqiy giymati aniglandi.

Tenzometriya o‘tkazishda tenzobarmoqdan chigayotgan signallarni qayd etish uchun IP-
264BS o‘Ichash apparaturasidan foydalanildi.

Birinchi bosqich bo‘yicha tajribalarni o‘tkazishda yuqori yarus korpusining pastki yarus
korpusiga nisbatan ko‘ndalang yo‘nalishda siljish masofasi 5 ¢cm interval bilan 10-30 sm gacha,
plugning yuqorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan va
pastki yarus korpusidan undan oldinda joylashgan yuqorigi yarus korpusigacha bo‘lgan bo‘ylama
masofalar 10 cm interval bilan 20-60 sm gacha, Har bir variant agregatning 6 va 9 km/h tezliklarida
o‘tkazildi. Bundan tashqari bir parametr o‘zgartirilganda boshqa parametrlar doimiy bo‘ldi, ya’ni
o‘zgarmasdan qoldi. Barcha variantlar uchun haydov chuqurligi bir xil va 30 sm etib belgilandi.

Bu tajribalarni o‘tkazishda ish organlarining harakat yo‘nalishiga nisbatan o‘rnatilish
burchagi 40°, tikka nisbatan o‘rnatilish burchak 20° hamda plugning yuqori yarus korpusining pastki
yarus korpusiga nisbatan ko‘ndalang yo‘nalishda siljishi va pastki yarus korpusidan undan oldinda
joylashgan yuqorigi yarus korpusigacha bo‘lgan bo‘ylama masofalar mos ravishda 20 va 50 cm,
ishlov berish chuqurligi 30 cm va agregatning harakat tezligi 3sa 6 va 9 km/h etib belgilab olindi.
Tajribalarda ikki yarusli diskli plugning yuqorigi yarus korpusidan undan oldinda joylashgan pastki
yarus korpusigacha bo‘lgan bo‘ylama masofani 20 cm dan 50 cm gacha o‘zgarishini uning agrotexnik
va anergetik ish ko‘rsatkichlariga ta’siri o‘rganildi. Tajribalarda olingan natijalar2-jadval hamda
2-rasmda keltirilgan. Ulardan ko‘rinib turibdiki, yuqorigi yarus korpusidan undan oldinda joylashgan
pastki yarus korpusigacha bo‘lgan bo‘ylama masofani 20 cm dan 40 cm gacha o‘zgarishi tuprogning
uvalanish sifatini yahshilanishiga, ya’ni 50 mm dan kichik fraksiyalar miqdorini ko‘payib, katta
kesaklar migdorini kamayishiga olib kelgan. Agregat harakat tezligi 6 km/h bo‘lganda bu ko‘rsatkich
81,5 % dan 90,6 % gacha ortgan bo‘lsa, 9 km/h harakat tezligida 83,6 % dan 92,7 % gacha ortgan.
Bu masofa 40 cm dan 60 cm gacha o‘zgarganda 3sa bu ko‘rsatkich o‘zgarishsiz qolgan. Buni ushbu
masofa kichik bo‘lganda plugning yuqorigi yarus korpusi va undan oldinda joylashgan pastki yarus
korpusi orasiga begona o°‘t hamda o‘simlik qoldiklarining tiqilib qgolishi bilan izohlash mumkin.
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2-jadval.
Yugorigi yarus .
korpusidan undan . O‘simlik O‘simlik Plugnlng
S Tuprogning . . tortishga
oldinda joylashgan . goldiglarining goldiglarining e
. uvalanish o . solishtirma
pastki yarus - ko‘milish ko‘milish e
) . darajasi, % e e . garshiligi,
korpusigacha bo‘lgan to‘liqligi, cm chuqurligi, cm
KN/m
bo‘ylama masofa, cm
V=6 km/soat
20 81,5 83,9 14,9 8,72
30 87,6 90,5 19,6 8,2
40 90,6 94,2 22,6 7,75
50 90,9 95,6 23,2 7,98
60 91,1 95,5 21,4 8,35
V=9 km/soat
20 83,6 84,6 16,1 8,87
30 89,7 92,2 22,1 8,35
40 92,7 95,8 23,9 7,9
50 93,3 97,4 24,3 8,13
60 93,2 97,1 22,6 8,5
96,0 100,0
Fsyr (%) 2 0%, cm 2 T L
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1 va 2 mos ravishda agregat tezligi 6 va 9 km/h bo‘lganda

0

2-rasm. Yugorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha
bo‘lgan bo‘ylama masofa(l1)ni tuprogning uvalanish darajasi (F<so), o‘simlik qoldiglarining
ko‘milish to‘ligligi (O %), o‘simlik qoldiqlarining ko‘milish chuqurligi (O‘n) va tortishga
solishtirma garshilik (Rc)ga bog‘liq ravishda o‘zgarish grafiklari
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Yugorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan
bo‘ylama masofani 20 cm dan 40 cm gacha o‘zgarishi bilan o‘simlik qoldiglarining ko‘milish
to°ligligi va chuqurligi har ikkala harakat tezligida ham ortgan, 40 cm dan 60 cm gacha ortganda ssa
bu ko‘rsatkichlar o‘zgarmasdan qolgan. Bu ham yuqorigi yarus korpusidan undan oldinda joylashgan
pastki yarus korpusigacha bo‘lgan bo‘ylama masofa 40 cm dan kichik bo‘lganida ular orasiga begona
o‘tlar va o‘simlik qoldiqlari tiqilishi bilan tushuntirish mumkin.

Yugorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan
bo‘ylama masofa ortishi bilan plugning tortishga solishtirma garshiligi oldin kamayib, keyin
o‘zgarmasdan qolgan. Bu masofa 20 cm dan 40 cm gacha ortganda va agregat harakat tezligi 6 km/h
bo‘lganda plugning tortishga solishtirma qarshiligi 0,97 kN/m ga kamaygan bo‘lsa bo‘ylama masofa
40 cm dan 60 cm gacha ortganida deyarli o‘zgarmagan, agregat harakat tezligida 9 km/h bo‘lganda
ham bu ko‘rsatkich xuddi shunday avval 0,97 kN/m ga kamayib, keyin o‘zgarmagan. Buni yuqorigi
yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha bo‘lgan bo‘ylama masofa 40
cm dan kichik bo‘lganida korpuslar orasiga begona o‘t va o‘simlik qoldiqlari tiqilib qolishi bilan
izohlash mumkin.

Xulosa. Agregat harakat tezligi 6 km/h bo‘lganda plugning tortishga solishtirma qarshiligi
kamaygan bo‘lsa bo‘ylama masofa 40 cm dan 60 cm gacha ortganida deyarli o‘zgarmagan, agregat
harakat tezligida 9 km/h bo‘lganda ham bu ko‘rsatkich xuddi shunday avval kamayib, keyin
o‘zgarmagan. Buni yugorigi yarus korpusidan undan oldinda joylashgan pastki yarus korpusigacha
bo‘lgan bo‘ylama masofa 40 cm dan kichik bo‘lganida korpuslar orasiga begona o‘t va o‘simlik
qoldiqlari tiqilib qolishi bilan izohlash mumkin. Demak, o‘tkazilgan tahlillar natijalari bo‘yicha ikki
yarusli diskli plugning yuqorigi yarus korpusidan undan oldinda joylashgan pastki yarus
korpusigacha bo‘lgan bo‘ylama masofasi 40 cm bo‘lishi lozim ekan.
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PAXTACHILIK KULTIVATORI UCHUN YASSI KESUVCHI PANJANING
PICHOQLARNING GORIZONTGA NISBATAN O‘RNATILISH BURCHAGINI
ASOSLASH

O.T. Mirzayev
Abu Rayhon Beruniy nomidagi Urganch davlat universiteti

Annotatsiya. Mazkur maqgolada paxtachilik kultivatorlari uchun taklif etilayotgan yassi
kesuvchi panjaning konstruktiv va texnologik parametrlari tahlil gilingan. Xususan, panja
pichoqlarining gorizontga nisbatan o‘rnatilish burchagini asoslash masalasi nazariy jihatdan ko‘rib
chiqilgan. Tadqiqotda pichoqqa ta’sir etuvchi kuchlarning normal va tangensial tashkil etuvchilari,
ishgalanish koeffitsiyenti hamda tuprogning fizik-mexanik xususiyatlari hisobga olingan holda
matematik ifodalar orqali tahlil gilingan. Natijada tuproqni samarali kesish, begona o‘tlarni yo*qotish
va tuprogning nam qatlamini buzmasdan yumshatishni ta’minlaydigan optimal burchak giymatlari
aniglangan. IImiy tahlillar asosida sug‘orishdan keyingi zichlashgan tuproq sharoitida yassi kesuvchi
panja qanotlarining gorizontga nisbatan ko‘tarilish burchagi 12°-20° oralig‘ida bo‘lishi magsadga
muvofiqg ekanligi asoslab berilgan.

Kalit so‘zlar: paxtachilik kultivatori, yassi kesuvchi panja, pichoq burchagi, gator oralariga
ishlov berish, tuproqni yumshatish, begona o‘tlarni kesish, ishqalanish burchagi, normal va tangensial
kuchlar, agrotexnik parametrlar, kultivatsiya.

OBOCHOBAHME YTI'JIA YCTAHOBKH HOXEM IVIOCKOPEXKYIIEM JIAIIBI
XJIOITKOBOTI'O KYJIBTUBATOPA OTHOCHUTEJIBHO I'OPU30OHTA

O.T. Mup3aes
VYprenuckuii rocyiapcTBeHHbIN yHUBepcuTeT UMeHH A0y Paiixana bepyHu

AHHoTauusl. B naHHOl craThe MpoBeNEH aHANN3 KOHCTPYKTUBHBIX U TEXHOJIOTHYECKHUX
MapaMeTpoB TMpeIaraeMoil IJIOCKOPEXKYIIeH JIanmbl IS XJIOMKOBOJYECKHUX KYJIbTUBATOPOB. B
JAaCTHOCTH, TEOPETHYECKH PACCMOTPEH BOIPOC OOOCHOBAHUS yIJIa YCTAaHOBKM HOXKEH JIarmbl
OTHOCHTEIIFHO TOPU30HTAIBHOM TIOCKOCTH. B MccienoBaHny ¢ HCMOMB30BaHUEM MaTEMaTHIECKUX
BBIPQKEHUH  TPOAHANIM3MPOBAHBI HOPMaJbHAsT ¥  TaHTCHIMAIbHAS  COCTABISIONIME  CHII,
JEUCTBYIOIUX HA HOXK, KOA((UIIMEHT TPEHUs, a Takxke (PU3MKO-MEeXaHNYeCKHe CBOWCTBA MOYBHL. B
pe3yabTaTe OIpeJesieHbl ONTUMAJbHBIE 3HAUYEHHUs yria, obecnednBaronie 3¢p¢GeKTUBHOE
MOJIpe3aHNe TOYBBI, YHHYTOKEHHE COPHBIX PACTCHHUH W PBIXJIEHUE IOYBbI Oe3 HapyuieHHus eé
BJIaKHOTO cjos. Ha ocHOBe Hay4HOro aHajM3a YCTaHOBIIEHO, YTO B YCJIOBUSAX YIUIOTHEHHOW 1ocie
OpONICHUSI TIOYBBI 1EJIeCO00pa3HO MPHHUMATHh YTOJI MOIBbEMA KPBUIHEB IUIOCKOPEKYIIEH JIaIlbl
OTHOCHTEIIFHO TOPH30HTA B Tipeenax 12°-20°.

KioueBble ¢j10Ba: XJIONKOBOJYECKHH KyJIBTHBATOP, IUIOCKOPEXKYINAs Jiama, yroj HOXa,
MeXaypsaHas 00padoTKa, PHIXJICHUE MOYBHI, MOAPE3aHNE COPHIKOB, YTOJl TPEHUS, HOPMaIbHBIE U
TaHTCHIMAJIBHBIE CHIIBI, arPOTEXHUYECKHIE TapaMeTphl, KyIbTHBAIINS.
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SUBSTANTIATION OF THE INSTALLATION ANGLE OF FLAT-CUTTING
BLADE KNIVES RELATIVE TO THE HORIZONTAL FOR A COTTON CULTIVATOR

O. Mirzayev
Urgench State University named after Abu Rayhan Biruni

Abstract. This article analyzes the structural and technological parameters of a proposed flat-
cutting sweep for cotton cultivators. In particular, the problem of substantiating the installation angle
of the sweep blades relative to the horizontal plane is considered from a theoretical perspective. The
study analyzes, using mathematical expressions, the normal and tangential components of the forces
acting on the blade, the coefficient of friction, and the physical and mechanical properties of the soil.
As aresult, the optimal angle values that ensure effective soil cutting, weed control, and soil loosening
without disturbing the moist soil layer have been determined. Based on scientific analysis, it has been
substantiated that under conditions of compacted soil after irrigation, the lift angle of the flat-cutting
sweep wings relative to the horizontal should be within the range of 12°-20°.

Keywords: cotton cultivator, flat-cutting sweep, blade angle, inter-row cultivation, soil
loosening, weed cutting, friction angle, normal and tangential forces, agrotechnical parameters,
cultivation.

Kirish. Hozirgi kunda gishloq xo°jaligida resurs tejamkor texnologiyalarni joriy etish, ishlab
chigarish samaradorligini oshirish hamda agrotexnik jarayonlarni mexanizatsiyalashtirish ustuvor
vazifalardan biri hisoblanadi. Aynigsa, paxtachilik sohasida tuprogga ishlov berish texnologiyalarini
takomillashtirish va qgator oralariga ishlov beruvchi mashinalarning ish organlarini takomillashtirish
muhim ilmiy-amaliy ahamiyatga ega.

O‘zbekiston Respublikasi qishloq xo‘jaligida paxta strategik ekin turlaridan biri hisoblanadi.
Mamlakatimizda har yili o‘rtacha 1,0-1,2 miIn gektar maydonda g‘o‘za yetishtiriladi va paxtachilik
agrosanoat majmuasining muhim tarmogqlaridan biri hisoblanadi. Statistik ma’lumotlarga ko‘ra, paxta
hosildorligini oshirish va uni barqaror ta’minlashda qator oralariga ishlov berish ishlari muhim
agrotexnik tadbirlardan biri bo‘lib, u tuprogning agrofizik holatini yaxshilash, namlikni saqlash,
begona o‘tlarni yo‘qotish hamda o‘simlik ildiz tizimining rivojlanishini ta’minlashga xizmat qiladi
[1,2].

G‘o‘za qator oralariga o‘z vaqtida va sifatli ishlov berilmasa, tuproqdagi namlikning
bug‘lanishi kuchayadi, tuproq zichlashib ketadi, begona o‘tlar ko‘payishi natijasida ekinning o‘sishi
sekinlashadi va hosildorlik 6-10 s/ga gacha kamayishi mumkin [3]. Shu bois paxtachilikda gator
oralariga ishlov berishni samarali tashkil etish va bu jarayonda qo‘llaniladigan kultivatorlarning ish
organlarini takomillashtirish muhim masalalardan hisoblanadi. Qator oralariga ishlov berishda
kultivator panjalari tuproq gatlamini kesish, yumshatish va begona o‘tlarni bartaraf etish vazifalarini
bajaradi. Biroq amalda qo‘llanilayotgan ayrim ish organlari tuprogni samarali yumshatmasligi, ish
jarayonida tortish qarshiligining ortishi va energiya sarfining ko‘payishiga olib kelishi mumkin. Bu
esa agregatning ish unumdorligiga va umumiy agrotexnik samaradorlikka salbiy ta’sir ko‘rsatadi [4].

Shu nuqgtai nazardan, paxtachilik kultivatorlari uchun yassi kesuvchi panjaning konstruktiv
parametrlarini, aynigsa pichoqlarning gorizontga nisbatan o‘rnatilish burchagini nazariy va
eksperimental jihatdan asoslash muhim ilmiy vazifalardan biri hisoblanadi. Pichog burchagining
optimal giymatini tanlash tuprogni samarali kesish, begona o‘tlarni bartaraf etish, tuproq gatlamining
namligini saglash va agregatning tortish garshiligini kamaytirish imkonini beradi. Shuning uchun
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yassi kesuvchi panjaning geometrik parametrlarini asoslash paxtachilik kultivatorlarining texnologik
samaradorligini oshirishga xizmat giladi.

Metod. Tadgigotda nazariy tahlil va analitik hisoblash usullaridan foydalanildi. Yassi
kesuvchi panja pichoqlarining gorizontga nisbatan o‘rnatilish burchagini asoslashda tuproq bilan ish
organining o‘zaro ta’siri nazariy mexanika hamda qishloq xo‘jaligi mashinalari nazariyasi asosida
ko‘rib chiqildi. Pichoqqga ta’sir etuvchi kuchlar normal va tangensial tashkil etuvchilarga ajratilib,
ularning o‘zaro bog‘ligligi matematik ifodalar orqali baholandi. Hisob-kitoblarda tuprogning fizik-
mexanik xususiyatlari hamda ishqgalanish koeffitsiyenti inobatga olindi. Olingan natijalar ilmiy
adabiyotlar ma’lumotlari bilan solishtirilib, yassi kesuvchi panjaning optimal konstruktiv
parametrlari aniglandi.

Asosiy qism. Sug‘orish suvlaridan samarali foydalanish, g‘o‘zaning yaxshi o°sib
rivojlanishida gator oralariga ishlov berishning ahamiyati kattadir. Chunki, gator orasiga ishlov
berilganda tuprogning suv-fizik, mikrobiologik xususiyatlari, havo almashinuvi va ozuga tartibi
yaxshilanadi, begona o‘tlar yo‘qotiladi. G‘o‘za qator oralariga ishlov berish tuproq xususiyatlari,
joyning relefi, suv bilan tahminlanganini inobatga olib o‘tkaziladi va uning chuqurligi, ishlovlar soni
hamda muddati belgilanadi.

Qator orasiga ishlov berish o‘z muddatida va sifatli bajarilmasa, tuproqdagi namlikni
yo‘qotilishiga olib keladi, o‘simlik ildizi shikastlanadi, o‘sish va rivojlanish jarayonlari sekinlashib
10-15 kunga kechikadi, o‘suv davrlari uzayishiga sabab bo‘ladi, hosildorlik 6-8 s/ga kamayadi [5].

Taklif gilinayotgan yassi kesuvchi panja V-simon shaklda bo‘lib, turli vegetatsiya davrida
g‘o‘za qator oralaridagi begona o‘tlarni kesish, tuprogqni yumshatish hamda sug‘orish egatlarini
ochish kabi texnologik operatsiyalarni bajaradi. Burchak a pichogning gorizontga nisbatan o‘rnatilish
burgagini bildiradi va u tuprog gatlamini kesishda normal-tangensial kuchlarni optimal nisbatda
shakllantirish, kesilgan begona o‘t va tuproq massasining tig® bo‘ylab “sirpanib” chiqishini
ta’minlash va pastki nam gatlamni yuzaga chigarmasdan yumshatishni saglashda muhim ahamiyatga
ega.

Quyidagi 1-rasmda keng gamrovli paxtachilik kultivatorlari uchun yassi kesuvchi panjaning
sxemasi keltirilgan.

—y
\\/

|

/4
1 — ustun; 2 — pichoq; a — pichoq uzunligi; L — stoyka balandligi; B — gamrash kengligi;

b — pichoq kengligi; y — pichoglarning ochilish burchagi; a — pichoglarning gorizontga nisbatan
o‘rnatilish burchagi; § — pichogning maydalash (uvalash) burchagi; h — pichoq uchining gorizontga
nisbatan ko‘tarilish balandligi.
1-rasm. Keng gqamrovli paxtachilik kultivatori uchun taklif etilgan yassi kesuvchi

panjaning konstruktiv sxemasi
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Pichoqqga ta’sir etuvchi umumiy kuchni R deb olib, uni tangensial (tortish) va normal
yo‘nalishlarga ajratamiz:
R, =R-cos(a +¢), R, =R-sin(a +¢), (1)
bunda p=arctanu — ishqgalanish burchagi, grad,;

w — ishgalanish koeffitsiyenti.
Sirpanish sharti (massalar pichoq bo‘ylab chiqishi uchun):

azp+A,, (2)
Energetik optimallashda tortishga sarflanadigan quvvat:
P=v-R =Vv-R-cos(a+ @), (3)
Birog R ning o°‘zi a ga bog‘liq; “qiya kesish” uchun klassik yaqginlashuv:
R
O P @

bunda R« — asosiy qarshilik, N; ¢i — ichki ishgalanish burchagi, grad.
(2.3) va (2.4) ifodalarni qo‘shsak:

P(a)=V- R cos(a + @) . (5)
cos(a — ;)
Optimal burchak sharti quyidagicha:
dpP
—=0 6
dae ' ®)

Natijada yassi kesuvchi panja qganotlarining gorizontga nisbatan ko‘tarilish burchagi

quyidagicha ifodalanadi:
aA=Q+@, (7

[5] adabiyotga asosan sug‘orishdan keyingi zichlashgan tuproqda ¢=22°...28° bo‘lganda
yassi kesuvchi panja qanotlarining gorizontga nisbatan ko‘tarilish burchagi 12°...20° oraliqda
bo‘lishi lozimligi aniqlandi.

Xulosa

1. Olib borilgan nazariy tahlillar natijasida paxtachilik kultivatorlari uchun taklif etilayotgan
yassi kesuvchi panja pichoglarining gorizontga nisbatan o‘rnatilish burchagi tuproq bilan o°zaro ta’sir
jarayonida muhim konstruktiv parametr ekanligi aniglandi.

2. Pichoq burchagining to‘g‘ri tanlanishi tuprogni samarali kesish, begona o‘tlarni yo‘qotish,
tuproq gatlamining agrofizik holatini saglash hamda kultivatsiya jarayonidagi energiya sarfini
kamaytirish imkonini beradi.

3. Nazariy hisob-kitoblar va adabiyotlar tahlili asosida sug‘orishdan keyin zichlashgan tuproq
sharoitida yassi kesuvchi panja ganotlarining gorizontga nisbatan ko‘tarilish burchagi 12°-20°
diapazonda bo‘lishi eng magbul ekanligi aniqlandi. Bu qiymatlar paxta qator oralariga ishlov berishda
texnologik jarayon samaradorligini oshirishga xizmat giladi.

e
‘o1 Agricultural engineeringsolutions 2026, 1:(13). - & .o o Lo 0 agrieng.comiuz, |
G


http://agrieng.uz/

R R R ——————————————————..,
' AGRICULTURAL ENGINEERING SOLUTIONS ' sijpage
|

Foydalanilgan adabiyotlar

1. FAO (Food and Agriculture Organization). World Food and Agriculture — Statistical
Yearbook 2023. Rome, FAO.
O‘zbekiston Respublikasi statistika agentligi Cotton sown area statistics (data portal).
USDA Foreign Agricultural Service. Cotton and Products Annual — Uzbekistan. 2024.
B. R. Kurambayev, R. R. Khudaikuliyev, M.K.Normatov, A.A. Turgunov. Modeling of
Transverse Vibrations of a Cotton Cultivator AIP Conference Proceedings 2637, 060011
(2022); https://doi.org/10.1063/5.0119262

5. CuneokoB I'.H., [TanoB .M. Teopus u pacder mouyBooOpadaThIBarONIMX MaluH. — MOCKBa:

Mamunoctpoenue, 1977. — 328 c.

1
1 Agricultural engineering solutions 2026, 1:(23). 1+ o Lo o agrieng.conuz. ]
G


http://agrieng.uz/
https://doi.org/10.1063/5.0119262

AGRICULTURAL
ENGINEERING SOLUTIONS

ISSN: 2181-399X Volume 1, Issue 13, 2026 AGRICULTURAL

ENGINEERING SOLUTIONS

O‘ZBEKISTON RESPUBLIKASIDAGI ZANGLASHGA MOYIL MINTAQALAR
Sh.A. Shoobidov, Q.Q. Mirzayev, U.M. Mamasobirov, D.M. Mamurjonov
Islom Karimov nomidagi Toshkent davlat texnika universiteti

Annotasiya. Maqolada O‘zbekiston hududining zanglash jarayonlari bo‘yicha mintaqalar
kesimida ma’lumotlar keltirilgan. Hududlarning zanglashga moyilligi bo‘yicha mintaqalarga
bo‘linishi metall mahsulotlar, qishloq xo‘jalik texnikasi, avtomobillar va boshqa vositalarning
umrboqiyligini oshirishda, ekologik vaziyatni hisobga olishda va yaxshilashda, igtisodiy jihatdan esa
sarf-xarajatlarni kamaytirish va oldindan chamalash imkoniyatlarini yaratadi. Shu bilan birga
texnikalarni mavsumiy saglashda moylash va saglash materiallarini ratsional tanlashga zamin
tayyorlaydi.

Kalit so‘zlar. Zanglash, mintaqa, suvning bug‘lanishi, nisbiy namlik, changlanganlik,
sho‘rlanganlik, quyosh radiatsiyasi, kimyoviy faollashuv, zanglashga moyillik, metall mahsulotlar,
qishloq xo‘jalik texnikasi, avtomobillar, ekologik vaziyat, moylash va saqlash materiallari, gudron,
ko‘pfunksiyali moylar, umrboqiylik va saglanuvchanlik mezonlari.

PEI'MOHBI PECITYBJIMKH Y3BEKUCTAH, [1IOJABEPKEHHBIE KOPPO3UU
II.A. llaabunos, K.K. Mup3aes, Y.M. Mamacooupos, JI.M. Mamyp:xoHOB
TamkeHTCKUI rocy1apCTBEHHBIN TEXHUYECKUI yHUBEpcuTeT nMeHH Mciom Kapumosa

AHHoOTanus. B crartbe npeacraBieHbl CBEJEHUS O IMpoOIEccax KOPPO3UU Ha TEPPUTOPUHU
V30ekucrana B pa3pes3e peruoHoB. Pa3aenenue TeppuTopuil Ha peruoHbl O CTETIEHN UX CKIIOHHOCTHU
K KOpPpO3UM  CIIOCOOCTBYET  YBEJIMYEHUIO CpPOKa  CIY)KObl  METAJIMUECKUX  M3JIeNHH,
CeNIbCKOXO035ICTBEHHONW TEXHUKH, aBTOMOOMJIEH M APYTHX CPENICTB, a TAK)XKE IMO3BOJIAET YUUTHIBAThH
U YJIy4IlIaTh DKOJIOTHUECKYIO CUTyalnio. C SJKOHOMHYECKON TOYKHU 3PEHMS ITO JAET BO3MOKHOCTh
CHIDKATh 3aTpaThl M OCYILECTBIATh UX IpEABApUTENbHOE IPOrHo3upoBaHue. Kpome Ttoro, 3to
CO3/1a€T OCHOBY JUISl PaIlMOHAJIBHOIO BHIOOpAa CMA30YHBIX W KOHCEPBALMOHHBIX MaTEpHANIOB MPU
CE30HHOM XpaHEHUH TEXHUKHU.

KutoueBble cioBa: KOppo3Hs, PErvoH, HCHApeHUE BOJbI, OTHOCHUTEIbHAs BJIAKHOCTD,
3aMbUIEHHOCTb, 3aCOJIEHHOCTb, COJIHEYHAs paguals, XMMUYeckas aKTHUBU3ALUs, CKIOHHOCTh K
KOPPO3HH, METAITTMUECKUE U3JIeNHNs, CETbCKOX03SICTBEHHAs TEXHUKA, aBTOMOOMIIH, SKOJIOTHYECKast
CUTYyallMs, CMa30yHble U KOHCEPBAIIMOHHBIE MaTepHajbl, TyAPOH, MHOTO()YHKIIMOHAIBHBIE Macla,
KPUTEPUHU JOJITOBEYHOCTH U COXPAHAEMOCTH.

CORROSION-PRONE REGIONS IN THE REPUBLIC OF UZBEKISTAN
Sh.A. Shaabidov, K.K. Mirzaev, U.M. Mamasobirov, D.M. Mamurjonov

Tashkent State Technical university named after Islam Karimov
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Annotation. The article presents information on the corrosion processes in the territory of
Uzbekistan by regional divisions. The classification of areas according to their susceptibility to
corrosion helps increase the service life of metal products, agricultural machinery, automobiles, and
other equipment, while also taking into account and improving environmental conditions. From an
economic perspective, it contributes to reducing costs and enabling better forecasting of expenditures.
At the same time, it provides a basis for the rational selection of lubricants and preservation materials
for seasonal storage of machinery.

Keywords: corrosion, region, water evaporation, relative humidity, dustiness, salinity, solar
radiation, chemical activation, corrosion susceptibility, metal products, agricultural machinery,
automobiles, environmental conditions, lubricants and preservation materials, tar, multifunctional
oils, durability and preservation criteria.

Kirish. Markaziy Osiyo hududi qurugq, issiq mintagada joylashgan bo‘lib, havo haroratining
keskin tebranishi, kichik nisbiy namligi, kuchli shamoli va changli bo‘roni, quyosh radiatsiyasining
miqdori bilan tavsiflanadi. Mustaqil Davlatlar Hamdo‘stligida tabiiy mintaqalar harorat va yog‘in
miqdoriga bog‘liq ravishda shimoldan janubga o°‘zgarsa, O‘zbekistonda esa g‘arbdan sharqqa —
g‘arbda joylashgan tekisliklardan sharqda joylashgan tog‘lik tumanlarga tomon o‘zgaradi. Shu
Xususiyat asosan tuprogning joylanishi, o‘simlik va hayvonot dunyosining tarqalishini belgilaydi.
Cho‘l mintaqasida yog‘in miqdori yiliga o‘rtacha 100-200 mm. Shuning uchun bunday tumanlarda
qo‘shimcha sug‘orish orqaligina qishloq xofjalik ekinlarini yetishtirish mumkin. Cho‘l
mintaqalaridagi sug‘orma dehqonchilik changning kimyoviy faolligi va haroratning kundalik yuqori
tebranishi bilan farqlanadi. Mualliflarning ko‘rsatishicha [1], changning bunday kimyoviy faolligi
uning tarkibidagi suvda eriydigan tuzlar (40 % gacha) va havoning yugori changlanganligi ogibatidir
(8-9 g/m®). Ko‘pgina gishloq xo‘jalik texnikasi detal va uzellari ishqalanish juftliklariga havodagi
suvning bug‘lanishi tufayli o‘tirib, bu chang aralashmasi tarkibidagi tuzli tashkil etuvchilar o‘ta
kimyoviy faollanib, metall sirtqi gatlamlarining zanglanishiga olib keladi. Havo tarkibidagi suvning
bug‘lanishi issiq — quruq mintaqada haroratning kundalik o‘zgarishidagi katta farq tufaylidir [2, 3, 5,
6]. O‘rta Osiyoning barcha hududi zanglanishga eng xavfsiz mintagaga Kiritilgan. Bizning
fikrimizcha, bu natijalar sanoat chigindilari va havoning changlanganlik darajasining hamda
sug‘orma dehqonchilik sharoitlarining metall sirtiga ta’sirini e’tiborga olmaydi. Yerlarning
meliorativ holati, yer osti suvlarining va yerning sho‘rlanganligi, bulardan tashqari mineral o‘g"it va
o‘simliklarni kimyoviy himoya qilish vositalarining ko‘plab ishlatilishi nafaqat ekologik
barqarorlikni, balki qishloq xo‘jalik texnikasini qo‘llash sharoitlarining ham yomonlashuviga olib
keladi. N.R.Xamrayevning ko‘rsatishicha [4], umumiy hududning 20% dan oshiq suv zahirasi
maxsus texnikaviy tadbirlarsiz sug‘orishga, xo‘jaliklarni suv bilan ta’minlashga, sanoat iste’moli
uchun yarogsizdir. Azot, fosfor, kaliy kabi unsurlarning mineral o‘g‘itlar sifatida ko‘p miqdorda
ishlatilishi tuprogning ma’lum sharoitlarda kimyoviy faollashuviga olib keladi. Tuproq — iglim
sharoitlariga Orol dengizidagi ahvol ham katta ta’sir ko‘rsatadi. Orol dengizi havzasidan
targalayotgan tuzlar aholi salomatligiga, metal konstruksiya va texnikaning zanglanishiga olib
kelmoqda. Respublikada sanoat korxonalarining joylanishi ham bir tekis emas. Bu esa 0°z navbatida
yirik shahar va aholi punktlarida ekologiyaning buzilishiga sababchidir. Keyingi yillarda gishlog
xo0‘jaligiga sanoatning kirib kelishi yalpi tus oldi. Kichik korxonalar, sexlar, katta — kichik korxonalar
qurildi va ishga tushirilmoqda. Rivojlangan davlatlarning amaliyotidan ma’lumki, gayerda sanoat
rivojlansa, shubhasiz o‘sha yerda zanglanish holatlarining kuchayishi kuzatiladi.
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Shunday qilib, sanoat korxonalarining joylanishi, qishloq xo‘jalik texnikasining zanglash
holati misolida viloyatlar tuproq — iglim sharoitlarining xususiyatlarini o‘rganish va o‘tkazilgan
tajribalar O‘zbekiston Respublikasi hududini zanglashga moyillik bo‘yicha quyidagi mintagalarga
bo‘lish va o‘simlik asosidagi gudronlar negizida yaratilgan ko‘pfunksiyali moylarning me’yoriy
tarkibi va ularni surtish qalinligini, qishloq xo‘jalik texnikasining yupqa devorli detallarning
umrbogiylik va saglanuvchanlik mezonlarini aniglash imkonini berdi. Quyidagi 1-jadvalda
zanglanishga moyillik bo‘yicha tavsiya etilayotgan mintaqalarning tasnifi va ba’zi ko‘rsatkichlari

keltirilgan.
1-jadval
Tavsiya etilayotgan mintagalarning tasnifi
Ne Ko‘rsatkichlar nomi I Mmtaﬂalar m
1 | Umumiy maydon, ming 243,29/7,26 1771,55/52,91 1333,5/39,8
ga/%
2 | Yog‘in migdori mm/yil 200...450 100...200 500...800
3 | Havo harorati, °C -25...42 -25...45 -28...42
4 | Tuprog sharoiti Sho‘rxoq emas Sho‘rxoq emas Sho‘rlanmagan
turli darajada tuzli yerlardan o‘ta soz tuproqli
tuzli yerlargacha
5 | Yer osti suvlarining sathi Turli Yuzaki Chuqurda
chuqurliklarda
6 | Shamolninu o‘rtacha tezligi, 1,2...1,7 2,0...4,8 2,0...8,0
m/s
7 | Sanoat chigitlari Yugori O‘rta Sezilarsiz
8 | Havoning changlanganligi, 5,0...6,0 4,0...5,0 3,0...4,0
g/m?®
9 | Qishloq xo0‘jalik
texnikasining yupga devorli
detallari misolida metallning
zanglanish ko‘rsatgichlari:
-chuqurligi, mkm 50...57 45...48 38...42
-zangdan yo‘qotish, g/m? 200...250 150...160 100...110
-tezligi, g/m?-sutka 0,5479-0,5754 0,411-0,4164 0,273-0,328
-detalning ma’lum qalinligi
(mm)da mustahkamlikning
yo‘qotilishi, %
2,0 17 14 12
1,0 32,5 30 23
0,8 46 40 35
0,5 50 43 37
10 | Moy surtish galinligi, mkm 40...50 30...40 20...30

Zanglash jarayonlari metallarda o‘z-0°zidan yuz beradigan yemirilish bo‘lib, bu hol kimyoviy
yoki elektrokimyoviy tavsifga egadir. Tashqi muhit bilan metall mahsulotlarning ta’sirlashishi
oqgibatida, ayniqgsa, qishloq xo‘jalik texnika vositalaridan foydalanish va mavsumiy saqlash
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jarayonlarida ham zanglashdan ko‘p zarar ko‘riladi. Bu jarayonlarda QXTga zaharli kimyoviy

unsurlar, atmosfera, organik va mineral o‘g‘itlar, tuproq katta ta’sir ko‘rsatadi.

1-jadvalda berilgan mintaqalarga oid ma’lumotlarning muxtasar bayoni quyidagilardan
iborat:

I-mintaga — zanglash jarayonlariga yugori moyillik xavfiga ega mintaga. Bu mintagaga
Toshkent, Samarqand, Farg‘ona, Andijon, Namangan shaharlari va ularga ustuvor shamol yo‘nalishi
bo‘yicha yaqginroq joylashgan hamda sho‘rxok yerli tumanlar kiritilgan (Oqqo‘rg‘on, Bo‘ka,
Bekobod, Chinoz, Yangiyo‘l — umumiy maydoni 52,27 ming ga; Oqgdaryo, Paxtachi, Narpay, Poyariq
- 32,43 ming ga; Farg‘ona viloyati - 72,66 ming ga; Andijon viloyati - 74,6 ming ga; Namangan
viloyati - 11,33 ming ga).

II-mintaga — zanglash xavfi o‘rtacha mintaqa. Bu mintaqaga Qoraqalpog‘iston Respublikasi
394,96 ming ga; Xorazm viloyati 164,79 ming ga; Sirdaryo viloyati 260,08 ming ga; Jizzax viloyati
155,22 ming ga; Buxoro, Navoiy viloyatlarida 261,37 ming ga; Markaziy Farg‘ona 166,77 ming ga;
Qashgadaryo va Surxondaryo viloyatlarining tekisliklar mos holda 271,13 va 97,03 ming ga.

Ill-mintaga — past darajali zanglash jarayonlariga moyil mintaga. Bu mintagaga
Qoraqalpog‘iston Respublikasidagi 17,34 ming ga; Buxoro va Navoiy viloyatlari bo‘yicha 7,13 ming
ga; Xorazm viloyatidagi 62,41 ming ga; Sirdaryo viloyatida 15,42 ming ga; Jizzax viloyatining 50,48
ming ga tog‘oldi yerlari; Toshkent viloyatida 203,25 ming ga; Surxondaryo viloyatida 162,11 ming
ga; Qashqgadaryo viloyatining 154,37 ming ga tog‘oldi yerlari; Farg‘ona, Andijon va Namangan
viloyatlarida mos holda 221,24, 108,4 va 107,9 ming ga tog® oldi maydonlari hamda Samarqand
viloyatining tog‘oldi va tog‘li hududlari gamrab olingan.

Xulosa. O‘zbekiston hududining zanglash jarayonlari bo‘yicha mintaqalarga bo‘linishi metall
mahsulotlar, qishloq xo‘jalik texnikasi, avtomobillar va boshqa vositalarning umrboqiyligini
oshirishda, ekologik vaziyatni hisobga olishda va yaxshilashda, igtisodiy jihatdan esa sarf-xarajatlarni
kamaytirish va oldindan chamalash imkoniyatlarini yaratadi.

Shu bilan birga texnikalarni mavsumiy saglashda moylash va saglash materiallarini ratsional
tanlashga zamin tayyorlaydi. Hozirgi paytda iqlimiy o‘zgarishlarning aniq sezilayotganligi, ekologik
bargarorlikning kun sayin susayotganligi, ekin maydonlarining degradatsiyaga uchrayotganligi, suv
zahiralarining kamayib va tuzlanib borish jarayonlari kabilar albatta hayotimizda, qishloq xo‘jalik va
sanoat ishlab chiqarishida e’tiborga olinishi lozim.
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RESEARCH ON THE DEVELOPMENT OF AN ADEM-BASED SIMULATION
MODEL FOR ORGANIC MANURE SPREADING

M. Sheraliev, Ya. Jumatov

National Research University “Tashkent Institute of Irrigation and Agricultural Mechanization
Engineers”

Abstract: This study examines the creation and adjustment of an ADEM (Advanced Discrete
Element Method)-based simulation model for spreading organic manure. Unlike dry granular
fertilizers or compost, organic manure has higher cohesion, irregular particle shapes, and varying
moisture content[1]. These factors significantly impact how well it spreads.

In this research, cattle manure was placed manually on soil in a natural heap, replicating real-
field conditions[2]. Researchers carefully measured its physical properties, including moisture
content, particle size distribution, shape, bulk density, and particle density[3]. This information was
used in the ADEM model. A specially designed device for spreading manure was used, and
researchers assessed spreading performance at five different rotational speeds from 10 to 20 rad/s.

The device was rotated in various orientations to analyze how the design and direction of the
spreader affected the distribution pattern[4]. For each setup, the amount of manure (kg/m?) was
recorded across a specific field section[5]. The simulation results were confirmed by comparing the
virtual spreading pattern with actual deposition measurements, showing a strong link[6].

The results of this study indicate that the ADEM model can accurately predict how organic
manure behaves during spreading. It can also help improve spreader design and operational settings
to achieve better uniformity in the field and more efficient application[7].

Keywords: Organic manure, ADEM, Discrete element simulation, Fertilizer spreading,
Spreader optimization, Rotational speed analysis.

Introduction: Organic manure plays an important role in sustainable agriculture by
improving soil fertility and increasing crop productivity[7]. However, its uneven texture, stickiness,
and varying moisture content make consistent and efficient field application challenging[8].
Traditional fertilizer spreaders are typically made for dry granular materials and do not work well for
the mechanical handling of organic manure[9].

To solve this problem, this study develops a simulation model based on the Advanced Discrete
Element Method (ADEM), specifically designed for manure spreading conditions. The manure used
in the study was collected directly and formed into natural heaps on soil to mimic realistic field
loading[10]. The physical properties of the manure, including particle size, moisture, morphology,
and densities, were measured to accurately set up the particle interaction parameters for the model.

A custom-built spreading device was created, and experimental trials were performed at five
rotational speeds—10, 12.5, 15, 17.5, and 20 rad/s. The spreader was operated in different directions
and configurations, while the distribution of manure per square meter was recorded using surface
analysis techniques. These results helped identify the best operational setup for uniform manure
spreading
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By combining empirical data with ADEM simulation, the research offers useful insights for
improving organic manure application systems and supports the growth of precision spreading
technologies.

Materials and Methods. In this study, we developed a realistic model for spreading cattle
manure using EDEM simulation software. We prepared the manure in five different particle size
categories to mimic real field conditions. These particles were added to the EDEM environment as a
custom bulk material, including properties like density, cohesion, static friction, rolling friction, and
restitution coefficient. We also modeled the real-world shape of the manure pile to ensure it behaved
naturally when released (see Picture 1). This base model was the starting point for all simulation
experiments.

Altair EDEM”
Picture 1. Manure particle modeling and realistic bulk shape in EDEM

To replicate the physical act of spreading, a virtual spreading mechanism was created using
SolidWorks. The spreader model was then imported into EDEM, positioned 5 cm above the ground
surface, and used to release manure under controlled conditions. The simulation accounted for
gravity, particle interaction forces, and spreader rotation, providing a physically realistic
representation of field spreading dynamics.

Four distinct spreading configurations were tested to evaluate their impact on distribution
uniformity:

1. Both spreaders facing forward (same direction)

2. One spreader angled at 45°

3. Both spreaders directed outward

4, Both spreaders directed inward

These configurations were implemented virtually, and each was tested for its ability to
distribute manure evenly across the target area. After running all four configurations, the outward-
facing spreader setup (Configuration 3) was found to deliver the most balanced spread pattern, which
was selected for further analysis (see Picture 2).

Picture 2. Simulation setup showing spreader placement and configuration
Following the configuration selection, the optimized system was tested at five different

rotational speeds: 10, 12.5, 15, 17.5, and 20 rad/s. For each speed, the amount of manure deposited
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(kg/m?) at 1-meter intervals along the spreading direction was recorded. These measurements were
used to evaluate the uniformity and reach of the spread under different operating conditions. The data
were visualized using surface plots and compared across all speed levels to determine the optimal

operating speed.
Results and Discussion.
Evaluation of Different Spreading Configurations.

Four distinct manure spreading configurations were simulated to evaluate their effectiveness
in achieving a uniform distribution pattern. These configurations included:

1. A picture Both spreaders facing forward (same direction)
2. B picture Both spreaders directed outward

3. C picture One spreader angled at 45

4. D picture Both spreaders directed inward

Each configuration was virtually implemented by placing the spreader model, created in
SolidWorks, between the two rear wheels of a virtual tractor. The positioning was aligned to reflect
a realistic field condition based on typical tractor axle width.

Simulation results showed that the third configuration - both spreaders directed outward -
produced the most uniform lateral and longitudinal distribution of manure. Other configurations either
concentrated material too heavily near the center or created uneven patterns at the edges. As a result,
the outward-facing configuration was selected as the optimal setup for all subsequent experiments.

Altair EDEM" B e " %% - Altair EDEM”

ahs ' 7 Altair EDEM” ARl FOENE

Figure 3. Comparison of simulation results for four different spreading configurations

Optimal Speed Selection Based on Quantitative Analysis. To determine the most effective
rotational speed for uniform manure distribution, a detailed quantitative analysis was conducted. The
manure mass per square meter was recorded at six distance intervals (from 0.5 to 3 meters) for each
of the five rotational speeds (10, 12.5, 15, 17.5, and 20 rad/s).

The results are summarized in the following table:

1
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Distance (m) | 10rad/s | 12.5rad/s | 15rad/s | 17.5rad/s | 20 rad/s
0.5 126.1 120.3 118.6 112.5 105.3
1.0 113.2 108.7 104.8 98.3 94.3
1.5 101.3 97.3 92.6 87.9 82.7
2.0 87.5 84.3 79.5 74.3 68.7
2.5 4.7 70.6 65.3 60.2 55.3
3.0 60.3 57.3 52.1 47.3 42.5

An ideal distribution pattern should show a gradual and consistent decrease in manure amount
with increasing distance, indicating even coverage across the field.

Among all tested speeds, 15 rad/s demonstrated the most balanced distribution pattern:

. 118.6 - 104.8 — 92.6 — 79.5 — 65.3 — 52.1

. This shows a steady decline, indicating an optimal combination of throw distance and
evenness.

In contrast:

. 10 rad/s and 12.5 rad/s exhibited high accumulation near the spreader and steep drop-
offs, suggesting poor outer coverage.

. 20 rad/s produced overly scattered patterns with insufficient central coverage.

Manure Distribution by Distance (at Different Angular Speeds)

Angular Speed
10 rad/s
120 —e— 12.5 rad/s
—e— 15 rad/fs
—e— 17.5 rad/s
—e— 20 rad/fs

1001
80
60

; 0

:5 1j0 1j5 2:0 2.5 3.0
Distance (m)

Manure Amount

Conclusion. This study presented the initial development of an ADEM-based simulation
model designed to analyze and optimize the mechanical spreading of fresh cattle manure. By
incorporating realistic material properties - such as particle size distribution, moisture content, and
bulk density - the model effectively captured the dynamic behavior of manure particles under various
mechanical configurations.
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Four different spreader orientations and five rotational speeds (10-20 rad/s) were tested in a
controlled virtual environment. The simulation results revealed that a configuration where both
spreaders are directed outward, operating at a rotational speed of 15 rad/s, provided the most uniform
and efficient distribution pattern. This setup minimized central accumulation and reduced edge
scattering, indicating an optimal balance between spreading range and coverage consistency.

These findings underscore the potential of particle-scale simulation tools like ADEM for
evaluating design parameters and operational settings prior to physical prototyping. The use of such
models can significantly reduce development costs, shorten design cycles, and improve the
performance of manure application technologies.

Future work will focus on validating the simulation outcomes through physical experiments
and refining the model by including additional variables such as terrain slope, environmental
conditions, and machine-soil interaction. Ultimately, this approach supports the development of
precision manure application systems that align with the goals of sustainable and efficient agriculture.
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DIFFERENSIAL MIKRO-PURKASHGA TEXNOLOGIYASIGA ASOSLANGAN
AGROROBOTNING LOYIHAVIY HISOBI VA SAMARADORLIGI TAHLILI
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Annotatsiya. Ushbu maqolada dehqon va tomorga xo°‘jaliklarida o‘simliklarni himoya qilish
jarayonida resurslarning ortiqcha sarfi va kimyoviy moddalarning ekologiyaga salbiy ta’sirini
kamaytirish magsadida differensial mikro-purkash texnologiyasiga asoslangan aglli agrorobot
konstruktsiyasi loyihalashtirilishi yoritilgan. Maqolada robotning asosiy dizayni, mexanizmlari va
purkash tizimi tavsiflangan hamda uning samaradorligi va ekologik xavfsizligi modellashtirish orgali
baholangan.

Tayanch so‘zlar: differensial mikro-purkash, aqlli agrorobotlar, modellashtirish, purkash
tizimi, batareya sig‘imi, suyuqlik sarfi.

MPOEKTHBIN PACUYET U AHAJIN3 DO®PEKTUBHOCTU ATPOPOBOTA HA
OCHOBE TEXHOJIOTUUA JTUPPEPEHIIUAJIBHOT'O MUKPOOITPBICKUBAHUA

II.H. bapimb6aes, C.I'. CyronoB

HannoHanbeHbIN UCCIIe10BAaTENbCKUM YHUBEPCUTET “TalIKeHTCKUI MHCTUTYT NHKEHEPOB
UppUTallii U MEXaHU3AlUU CeJIbCKOTo X03siicTBa”

AHHOTanmusa. B [aHHOW cTathbe OCBEMIAETCA MPOEKTUPOBAHUE HWHTEIUIEKTYaJIbHOU
KOHCTPYKIIMU CEIbCKOXO3UCTBEHHOTO pPOOOTa HAa OCHOBE TEXHOJOTHH AuddepeHinaibHOro
MHKPOONPBICKUBAHUS C LEJIbI0 CHUXEHUS YPE3MEPHOIO pacxoZa pecypcoB MU HEraTUBHOTO
BO3JEHUCTBUS XMMHYECKUX BELIECTB HA JKOJIOTHIO B IPOLECCE 3aILUTHl PACTEHUHN B JIEXKAHCKUX U
npuycageOHbIX X03sHCTBaX. B cTaThe onuchIBaeTCsl OCHOBHAS KOHCTPYKIMS poOOTa, MEXaHU3MBI U
CHCTEMa OTIPBICKUBAHUS, a TAKXKE OLIEHUBAETCA €ro 3 PEeKTUBHOCTD U SKOJIOTHYECKasi 0€30IacCHOCTh
ITOCPEICTBOM MOJEIUPOBAHMUS.

KuaroueBble ciaoBa: nuddepeHnmaibHOE  MUKPOOINPBICKMBAHHE, HHTEIUIEKTYaIbHON
CEJIbCKOXO3SIICTBEHHOIO0  pOOOTHl,  MOJENUPOBAHHE, CUCTEMAa  ONPBICKUBAHUS, EMKOCTh
AKKyMYJISITOPA, pacXoJ KUIKOCTH.

DESIGN CALCULATION AND ANALYSIS OF THE EFFECTIVENESS OF THE AGRO-
ROBOT BASED ON DIFFERENTIAL MICRO-INJECTION TECHNOLOGY

Sh. Barlibaev, S. Suyunov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University
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Abstract. This article highlights the design of a smart agro-robot based on differential
micropropagation technology to reduce excessive resource consumption and the negative impact of
chemicals on the environment in the process of plant protection in dehkan and household farms. The
article describes the basic design, mechanisms, and spraying system of the robot and assesses its
efficiency and environmental safety through modeling.

Keywords: differential micro-spraying, intelligent agrobots, modeling, spraying system,
battery capacity, liquid consumption.

Kirish. Hozirgi kunda kichik va o‘rta maydonli dehqon va tomorqa xo‘jaliklarida
o‘simliklarni himoya qilish va sug‘orish jarayonlari ko‘pincha an’anaviy usullar orqali amalga
oshiriladi. Bu esa nafaqat ko‘proq vaqt va mehnat talab qiladi, balki resurslarning ortiqcha sarfi
hamda kimyoviy moddalar bilan bog‘liq ekologik xavflarni kuchaytiradi. Shu sababli, differensial
mikro-purkash texnologiyasiga asoslangan aqglli agrorobotlarni loyihalash va modellashtirish dolzarb
masala hisoblanadi. Ushbu magolada robotning dizayni, modellashtirish bosgichi va asosiy
mexanizmlari yoritilgan [1,2].

Ushbu aqglli agrorobot differensial mikro-purkash texnologiyasiga asolangan bo‘lib, u
quyidagi prinsip asosida ishlaydi: agrorobot dala bo‘ylab harakatlana boshlaganda sensorlar o*simlik
holatini aniqlaydi, tizim ma’lumotlarni tahlil qiladi, zararlangan o‘simlik aniqlanadi, faqat
zararlangan hududga preparat purkaladi [3].

Natijada kimyoviy preparatlarni 40% gacha tejash orgali dorilash samaradorligi oshirilib,
ularning tuproq, suv va insonga salbiy ta’sirini kamaytirishga erishiladi.

Materiallar va uslublar. Agrorobotning asosiy vazifasi — o‘simliklarni kasalliklardan
himoya gilishda differensial mikro-purkash texnologiyasidan foydalangan holda energiya va resurs
sarfini kamaytirish hamda kimyoviy vositalarning ekologiya va inson salomatligiga salbiy ta’sirini
kamaytirishdan iborat. Agrorobot platformasi quyidagi asosiy gismlardan tashkil topgan (Rasmga
garalsin):

1-forsunka; 2-mikrokontroller; 3-akkumlyatorlar; 4- cho‘tkasiz motorli g‘ildiraklar;
5-amortizator mexanizmi; 6-sensorlar va ultraspektrial kamera; 7-nasos va filtrlar; 8-dori solish
baki; 9-forsunka shtangasi.
1-rasm. Differensial mikro-purkash texnologiyasiga asoslangan agrorobot
platformasining konstruksiv tuzilishi
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Platforma va gildirak tizimi — robotning maydonda barqaror harakatlanishini ta’minlaydi.
G‘ildiraklar o‘lchami va vilkalar mexanizmi burilish radiusi va tezlikni optimallashtirishga xizmat
giladi.

Purkash tizimi — ikki tomonlama forsunka va shtangalar yordamida differensial mikro-
purkashni amalga oshiradi, bu esa kimyoviy moddalarni samarali va ekologik xavfsiz tarzda
tagsimlash imkonini beradi.

Boshgaruv va sensor tizimi — robot masofadan yoki oldindan dasturlashtirilgan rejimda
ishlashi mumkin. Sensorlar o‘simliklar orasidagi masofani aniqlab, purkashni avtomatik ravishda
sozlaydi.

Energiya manbai — elektr motorlar va gayta zaryadlanuvchi batareyalar orgali ishlaydi,
energiya samaradorligi ushbu konstruksiyaning muhim jihati hisoblanadi.

Modellashtirish va loyihaviy hisoblar. Loyihaviy bosgichda robotning barcha mexanizmlari
va tizimlari kompyuter modellashtirish dasturlari yordamida tekshiriladi. Bu jarayonda quyidagilar
hisobga olingan:

G ildirak va platforma bargarorligi — maydondagi burilish va muvozanatni ta’minlash;

Purkash tizimi ogimi — suyuqlik bosimi, forsunka o‘lchamlari va dozalanish;

Motor quvvati va energiya sarfi — batareyalar ishlash muddati va robotning uzoq masofalarda
samarali harakati.

Shu orqali robotning mexanik va elektr tizimlari o‘zaro moslashtiriladi va loyihaviy
yechimlarning samaradorligi baholanadi.

1. Purkash tizimi hisob-kitobi. Gektariga suyuqlik sarfi kichik xo‘jaliklar uchun o‘rtacha

150 I/ga deb gabul gilamiz. Shunda umumiy suyuglik sarfi:
V-B-q

Q=705 1)
Platformaning  texnik  xususiyatlaridan ~ va (1) ifodadan  kelib  chiqib,
Q = 1,2 I/min ekanligini aniglaymiz.

(1) Ifodadan kelib chigib bitta forsunka uchun suyuqglik sarfini aniglaymiz:
2

Q == =031/min )
2. Agrorobotning suyuqlik baki bir martalik to‘ldirilishida uning uzluksiz ishlash

davomiyligi bak hajmi va purkash sarfi asosida aniglanadi:
20 litr bak bilan ishlash vaqti:

t= % ~ 16,7 minut 3)

Demak, agrorobot bir to‘ldirishda ~16—-17 minut uzluksiz ishlashi mumkin.
3. Harakat tizimi va tortish kuchi
F=m-g-f (4)
bunda f - harakatga qarshilik (ishqalanish) koeffitsienti bo‘lib, qishloq xo‘jaligi sharoiti
uchun f = 0,05 deb olindi.
(4) ifodani yechish orgali agrorobotning harakatga garshilik kuchi 29,4 N ni tashkil etdi.
4. Elektrodvigatel quvvati

Fv
PZT’ (5)

n — foydali ish koeffitsienti (0.7-0.85), n=0,75 deb gabul gilamiz.

_294-1,11

~435W
0,75 ’
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Bu holatda yerning notekisligi (yuklama 20-30%) va ishga tushish va tezlanish (20%) ni
hisobga olib, yakuniy real quvvat Prear = 43,5 x 1,4 = 61 W ga tengligi kelib chiqdi.

Agrorobot harakatlanishi uchun zarur bo‘lgan dvigatel quvvati harakatga qarshilik kuchi,
tezlik va tizim samaradorligini hisobga olgan holda aniglandi [4]. Hisob-kitoblarga ko‘ra, nazariy
quvvat 43,5 W ni tashkil etadi. Biroq dala sharoitidagi qo‘shimcha yuklamalar va tizim
yo‘qotishlarini inobatga olib, dvigatel quvvati 60—-80 W diapazonda tanlanishi magsadga muvofiq
deb topildi.

5. Energiya sarfi

E=P+t (6)
4 soat uchun:
E=80-4=320 Wh
6 soat uchun:
E=80-6=480 Wh
6. Batareya sig‘imi
C=2 (7)

4 soat uchun:

C—320~267Ah
T 12 TtV

6 soat uchun:
480

=—=404
C 17 0 Ah

Agrorobotning dastlabki talablariga ko‘ra uning uzluksiz ishlash davomiyligi 4-6 soat etib
gabul gilindi. Hisob-kitoblar natijasida tizimning umumiy energiya sarfi 320-480 Wh ni tashkil etishi
aniglandi. Shundan kelib chiqib, 12 V kuchlanishli akkumulyator uchun zarur sig‘im 27-40 Ah
diapazonda baholandi. Tizimdagi yo‘qotishlar va zaxira energiyani hisobga olib, amaliy jihatdan
30-50 Ah sig‘imli akkumulyatordan foydalanish magsadga muvofig.

Natijalar va ularning tahlili. Agrorobotning loyihaviy hisob-kitoblari asosida uning purkash
tizimi, harakat tizimi va energiya sarfi baholandi. Hisob-kitoblardan ko‘rinadiki, suyuqlik sarfi
umumiy holda 1,2 I/min, bitta forsunka uchun esa 0,3 I/min ga teng bo‘lib, 20 litr hajmdagi bak bilan
uzluksiz ishlash vaqti taxminan 16-17 minutni tashkil giladi. Ushbu natija differensial mikro-purkash
texnologiyasining samarali ishlashini va kimyoviy moddalar isrofini kamaytirishini ko‘rsatadi.

Harakat tizimi bo‘yicha hisob-kitoblar agrorobotning harakatga garshilik kuchi 29,4 N
ekanligini ko‘rsatdi. Dvigatel quvvati real sharoitdagi yo‘qotishlar va dala sharoitini inobatga olgan
holda 60-80 W diapazonda tanlanishi zarurligi aniglandi. Bu giymatlar agrorobotning uzluksiz va
barqaror harakatlanishini ta’minlaydi.

Energiya tizimi uchun hisob-kitoblar robotning 4-6 soat davomida ishlash talabini gondiradi.
Shunga mos holda 12 V kuchlanishli akkumulyator sig‘imi 30-50 Ah oralig‘ida bo‘lishi tavsiya etildi,
bu robotning uzoq vaqt davomida ishlashini kafolatlaydi va tizim samaradorligini oshiradi.

Olingan natijalar agrorobotning barcha asosiy parametrlarini ilmiy asosda baholash imkonini
berdi. Hisob-kitoblar va tahlillar agrorobotning samarali va ekologik xavfsiz ishlashini ta’minlashga
xizmat qiladi, shuningdek maqola boshida qo‘yilgan vazifalar bilan mantiqan bog‘langan.

Xulosa. Ushbu maqolada differensial mikro-purkashga asoslangan agrorobot loyihaviy hisob-
kitoblar yordamida tahlil gilindi. 1zlanishda robotning purkash tizimi, harakat tizimi va energiya sarfi
baholandi. Loyihaviy hisoblashlardan ko‘rinadiki, purkash tizimi samaradorligi va suyuqlik sarfi
mikro-purkash texnologiyasining talablariga mos keladi, motor quvvati va energiya tizimi robotning
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4-6 soat uzluksiz ishlashini ta’minlaydi. Taklif etilgan yechimlar agrorobotning ekologik xavfsiz

ishlashini va maydonlarda samarali qo‘llanishini ta’minlaydi hamda amaliyotda resurslarni tejash va
ishlash samaradorligini oshiradi.
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4, Liu, H., Du, Z., & X. (2024). Development and Evaluation of an Intelligent Multivariable
Spraying Robot for Orchards and Nurseries. Computers and Electronics in Agriculture, 222,
109056. - orchard va nursery purkash robotining dizayni va tahlili.
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NISHABLIKDAGI BOG’LARDA TUPROQNING SUV EROZIYASI XAVFIDAN HIMOYA
QILADIGAN ISHCHI QISM ISHLAB CHIQISH

G.R. Murtazayeva!, N.Q. Rajabov?, N.Dj. Sharifova, N.l. Maxmatqulov?®

L“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”” Milliy
tadgiqgot universiteti,
Termiz davlat muhandislik va agrotexnologiyalar universitet,
3Qarshi davlat texnika universiteti.

Annotatsiya. Ushbu maqolada, nishabli dalalarda joylashgan bog‘larda suv eroziyasini oldini
olish uchun bog* qator oralarida nishablikka perpendikulyar ravishda faqat bir tomonda o‘rkach hosil
qilib sug‘orish ariglari ochiladi. Ishlab chigilgan ishchi gism va u bilan bajariladigan texnologik
jarayon bo‘yicha ishchi qismning 0‘ng yon tomoni bir vaqtda pichoq vazifasini ham bajaradi. U ishlov
berish chuqurligi bo‘yicha qirqib olinadigan palaxsani daraxtning himoya zonasidan ajratadi.
Shuningdek harakati davomida o‘simlik ildizlari va qoldiglarini ham girgishi nazarda tutilgan.

Kalit so‘zlar: tuproq, korpus, tekis ishlov berish, burchak keskich, disksimon pichogq,
yo‘naltirgich.

PA3PABOTKA KOHCTPYKIIMU PABOYEN YACTH 3ALIUINAIOIIENA OT BOJJHOU
3PO3UU MOYBBI CAJIA YKJIOHHOM MOBEPXHOCTH

I'.P. Myprasaesal, H.K. Pa:xa6os’, H./I:x. lllapudosa®, H.U. Maxmarky.ios®

LT ankenTCKMiT MHCTUTYT MHKEHEPOB HPPUTAIINU M MEXAHU3AIHH CETbCKOTO X03SHCTBAY
HannoHaneHBIN UCCIIEI0BATENBCKUIM YHUBEPCUTET,
2TepMe3cKuii rOCy/IapCTBEHHBIN YHUBEPCUTET HHKEHEPUH U arPOTEXHOJIOTHIA,
SKapimMHCKuii rocy/1apCTBEHHBIH TeXHHUECKHI YHUBEPCHUTET.

AHHoOTanuA. B 1aHHOI cTaThe NPUBEAEHBI CBEACHUS, O MPOBECHHOM aHAIN3€ TEXHOJIOTHHU
pabouero mporiecca pabodeil 4acTu 3alUINAIOIIeH OT BOJHON 3PO3UH IMOYBKI CaJla PCANOIOKEHHBIN
Ha YKJ'IOHG, a TaK¥XKe BO)IHOI\/’I 3pO3I/II/I IIOYBBI BOBHUKAKIINME B UHTCHCHUBHBIX CaJdaX pacnonomeHHme
Ha HAKJIOHHBIX ITOJIAX U q)aKTOpI)I npmaonsmme €€, TCXHOJIOTUHN 06pa60T1<1/1 JJIS1 3allIUTHI OT BO,I[HOI71
9pPO3UH TOYBBI W OOOpPYJAOBaHUE, COBMECTHO C OTUM  PEKOMEHIyeMmash HOBas KOHCTPYKITUS
MPUCTIOCOOTICHHS] OTKPBITHS KaHaBbI JUISl 3alIUTHl OT BOJAHOW SPO3HMH TMOYBHI CaJia Ha HAKIOHHBIX
MOJIIX B COOTBETCTBHH TPEOOBAHUSM BPEMEHH U padOYUX Mpolieccax.

KuroueBble cJjioBa: 1o4Ba, KOpIYC, IJIaJiKas BCHAIIKA, YIJIOCHUM, JAMCKOBBIM HOX,
3aILTYKHUK.

DEVELOPMENT OF A FUNCTIONAL COMPONENT PROTECTING SOIL IN SLOPING
ORCHARDS FROM WATER EROSION

G. Murtazayeva?l, N. Rajabov?, N. Sharifova?, N. Maxmatqulov?
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! National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”
Termez State University of Engineering and Agrotechnology,
3Karshi state technical university.

Abstract. This article addresses the prevention of water erosion in orchards located on sloping
fields. For this purpose, irrigation furrows are opened between the rows of trees, arranged
perpendicular to the slope, with ridges formed only on one side. The developed working part and the
technological process carried out with it ensure that the right side of the working body simultaneously
functions as a blade. It separates the soil clod, cut according to the cultivation depth, from the tree’s
protection zone. In addition, during its operation, it is intended to cut plant roots and residues as well.

Key words: soil, body, smooth plowing, uglosnim, disc knife, plow plough.

Kirish: Jahonda tuproq unumdorligini saqlagan holda suv eroziyasiga moyilligi bo‘lgan
nishabli dalalarda qishloq xo‘jaligi ekinlarini etishtirish, bog‘dorchilik va uzumchilikni tashkil etish
va ulardan yugqori hosil olish uchun er maydonlariga ishlov berish uchun ilg‘or texnologiyalari va
zamonaviy texnika vositalarini ishlab chigishga yo‘naltirilgan ilmiy-tadgiqot ishlari olib borilmoqda.

Respublikamizda qishloq xo°‘jaligi sohasida tuproqni eroziyaning barcha turlaridan himoya
qilish, mehnat va energiya sarfini kamaytirish, resurslarni tejash va yuqori unumli gishloq xo‘jalik
mashinalarini ishlab chigish yuzasidan keng gamrovli chora-tadbirlar amalga oshirilmogda. Jumladan
nishabli dalalarda joylashgan bog‘ qator oralari tuprog‘iga ishlov beradigan texnika vositalarini
takomillashtirish, ularning konstruktiv sxemalarini ishlab chiqib, ishchi gismlarining tuprog bilan
o‘zaro ta’sirlashish jarayonlarida resurstejamkorlikni ta’minlash, texnologik ish jarayonini asoslash
bo‘yicha magsadli ilmiy-tadgigot izlanishlarini amalga oshirish talab etmoqda.

Nishabli dalalarda joylashgan bog‘larda suv eroziyasini oldini olish uchun bog‘ qator
oralarida nishablikka perpendikulyar ravishda fagat bir tomonda o‘rkach hosil qilib sug‘orish ariglari
ochiladi. Nishablikda joylashgan bog‘larda ochiladigan ariq shakli nishabli dalalarda suv arigning o‘q
chizig‘i bo‘ylab harakatlanganda suv tuproqgni yuvib ketmasliga lozim.

Tadgigot metodologiyasi: Ramaga giya ustunli yuqorigi va pastki yumshatkichlar, tayanch
g‘ildirak mahkam (qo‘zg‘almas) biriktirilgan. O‘rkach hosil giluvchi sferik diskning holati maxsus
burovchi mexanizm orqali o‘zgartiriladi. Yuqorigi ishchi qism 25 cm chuqurlikda, pastki ishchi qism
esa 35 cm chuqurlikda tuprogga ag‘dargichsiz ishlov beradi, sferik disklar ishlov berilgan dala
yuzasida yomg‘ir suvlarni ushlaydigan va namni tuproqda saqlaydigan tuproq uyumilarni
shakllantiradi. Ish jarayonida yumshatkichlar tuprogni yumshatadi, sferik disk esa tuprog uyumi hosil
giladi.

Tahlil va natijalar: Arig ochgich tomonidan hosil gilingan arig shakli va tuproq uyumining
yoyilish sxemasi 1-rasmda keltirilgan.

Bu texnologiyani amaldagilaridan farqi shundaki, ariq ochishda chigarilgan tuprogq uyumini
ma’lum bir kenglikda va qalinlikda yoyib ketadi.

Ushbu suv arig‘ini ochish texnologiyasini amalda bajarish uchun ariq ochgich qurilmasi ishlab

chiqildi.
Yaratilgan ariq ochgich qurilmasi uch ta qismdan iborat. Birinchi qismi sug‘orish arig‘ini belgilangan
o‘lchamlarda shakllantiradi, ikkinchi qismi esa suv arig‘ini olishdan chiqgan tuproq uyumini
belgilangan kenglikda va galinlikda yoyib ketadi, uchinchi gismi esa ularni bir-biriga bog‘lab turish
uchun sharnirdan tashkil topgan.
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h. — yoyilgan tuproq uyumining galinligi; b, — yoyilgan tuprog uyumining kengligi. Si-arigning
ko’ndalang kesim yuzasi, S, —tuproq uyumining ko’ndalang kesim yuzasi.
1-rasm. Ariq ochgich tomonidan hosil gilingan ariq va tuprog uyumining yoyilish sxemasi

1-arig ochgich, 2-tuprogni yoyib ketadigan ganot, 3-sharnir
2-rasm. Bog‘ qator oralarida trapetsiyasimon ariq ochgich
sxemasi

Ushbu bog* qator oralarida trapetsiyasimon ariq ochgichdan nishablikda joylashgan bog‘larda
sug‘orish ariglarini ochish mumkin. Biroq, qor va yomg‘ir yog‘ishidan hosil bo‘lgan suv oqimi har
doim nishablikni enish tomoniga qarab harakatlanadi, natijada sug‘orish arig‘idan chiqarib ikki yon
tomonga yoyilgan tuprogning bir tomonini suv oqimi yuvib ariq ichini to‘ldiradi. Oqgibatda suv oqimi
arigdan toshib chigadi va tuprogning yuvilib ketishiga sabab bo‘ladi.

Qurilmada o‘ng va chap ishchi qismlarni transport holatdan ishchi va aksinchaga o‘tkazish
jarayonlari gidrotsilindr yordamida amalga oshiriladi.

Gidrotsilindrning o‘lchamlarini e’tiborga olmasdan uni qurilmaga o‘rnatishning imkoniyati
bo‘lmaydi.

Taklif etilayotgan qurilmaning o‘lchamlari va vazni nisbatan kichik bo‘lganligi sababli,
gidrotsilindrni qurilmaga o‘rnatish uchun, tanlanadigan tirsak va shtok uzunliklari orasidagi
bog‘lanish tahlil qilinishi lozim.

Dastlab taklif etilayotgan qurilmaning o‘ng 5 va chap 6 balkalarini osma qurilmaning tik
tortqisi 1 va ko‘ndalang tortqisi 2 ning tutashgan markaziga o‘rnatish sxemasini ishlab chiqish talab
etiladi (3, a-rasmga garang.).

Taklif etilayotgan qurilma o‘rnatiladigan osma qurilma konstruksiyasining tik tortqgisi 1 ga
gidrotsilindrning silindrini o‘rnatish | va shtok teshigi kiritiladigan sterjengacha bo‘lgan m masofalar
aniglanishi lozim.

Qurilma qo‘zg‘almas osma qurilmaga nisbatan aylanma va qaytma harakatlanishi uchun,
uning markaziga sharikli podshipnik kiydirilgan o‘q qo‘zg‘almas o‘rnatilishi lozim. Ushbu o‘q
atrofida taklif etilayotgan qurilma 90° ga aylanishi va gaytishi talab etiladi. Qurilmaning aylanma
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harakatini 90° ga etganida to‘xtatish uchun cheklagich 3 lar o‘rnatildi.

1 [ |
—0 Ve
Q L(:)_Ln
2 374 \4 L<3 k. su
a b

1-osma qurilmaning tik tortqgisi; 2-osma qurilmaning ko‘ndalang tortqisi; 3-cheklagichlar; 4-
shariqli podshipnik kiydirilgan o‘q; 5,6-qurilmaning mos holda chap va o‘ng balkalari; 7-sterjen
3-rasm. Gidrotsilindrni qurilmaga o‘rnatishni aniqlashga oid sxema

Sxemalar tahlili sterjen 7 ni balka 6 ning o‘ziga o‘rnatish, kutilgan natijani bermasligini
ko‘rsatdi. Shu sababli sterjenni albatta, b-rasmdagidek ma’lum bir p masofada o‘rnatish lozim.

Balka 6 dagi sterjen 7 gacha bo‘lgan m masofa tanlanadigan gidrotsilindr o‘lchamlariga ta’sir
ko‘rsatadi. Shunday o‘lchamdagi gidrotsilindr tanlanishi lozimki, uning silindri uzunligi quyidagi
shartni ganoatlantirishi lozim,

lsilindr <L-m 1)

bunda L — osma qurilmaning markazidan tik tortqi 1 dagi silindr o‘rnatiladigan sterjengacha bo‘lgan
masofa, m.

Gidrotsilindr o‘rnatilgan qurilmaning sxemasi 4-rasmda keltirilgan.

4-rasmdagi sxemaga ko‘ra:

B = 0 bo‘lganda

; /
5, 6-0‘ng va chap balkalar; 8, 9-0°ng va chap ishchi gismlar;
10-gidrotsilindr; 11-shtok
4-rasm. Gidrotsilindr o‘rnatilgan qurilmaning sxemasi

L =m+ Lsinar,
bo‘lib, [;;, = 0 va S > 0° bo‘lishi bilan
BK = AB — AK
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1)AB =mvaAK =mcoswt; BK=m-—-mcoswt=m(1l—coswt)

2) CK = CB + BK

CK = cos 8 CK = (lsilindr + lsh) cosf

lsilindr + lsh
m(1—cos wt)

)

(2) ifoda shtok uzunligi I, ni tirsak uzunligi m, gidrotsilindrni og‘ish burchagi [ va

lSh - cosf

balkalarni aylantirish burchagi wt ga bog‘ligligini ifodalaydi. Ifodaning tahlili balkalarni aylantirish
burchagi wt = 0° bo‘lganda § = 0° ga teng bo‘lishga olib keladi. Bu holatda cos0°=1 bo‘lib, kasr
surati nolga aylanadi. Shunda shtok silindr ichiga kirgan va uning uzunligi nolga teng bo‘ladi.

wt = 90° ga aylantirilsa, kasr su’rati m ga, ya’ni tirsak uzunligiga teng va (3) ifoda quyidagi
ko‘rinishda bo‘ladi;

m

Lsn = cos B 3

(3) ifoda tahlili, =0° bo‘lsa, shtok va tirsak uzunligi o‘zaro teng bo‘ladi va shtok silindr ichiga
tirsak uzunligicha masofada kiradi. Tahlilning muhim joyi shundaki, tirsak uzunligi shtok
uzunligidan katta bo‘lsa, har safar sterjen 7 gidrotsilindrni vertikal holatdan o‘ng yoki chap tomonga
og‘ishiga majbur qilib, ishchi detallardan birini sinishiga olib keladi. Bu esa ariq ochgichlarni ishchi

va transport holatlarga o‘tish jarayonlarini buzilishiga olib keladi va kutilgan natija ta’minlanmaydi.

Yugorida keltirilgan hisob natijalari m<l, shart albatta bajarilishi lozimligini ko‘rsatadi.

Demak, tanlanadigan gidrotsilindr texnik xarakteristikasi bilan tanishib, uning shtogi
uzunligini bilib, undan keyin tirsak uzunligini aniglash magsadga muvofiq ekan.

Hisoblar asosida tanlangan porshenli gidrotsilindrning texnik tavsifi quyidagicha: silindr
diametri 40 mm, shtogining diametri esa 25 mm, porshen yo‘li 160-320 mm, kuchlanish 12, kH.
(3) ifoda va porshenli gidrotsilindrning texnik tavsifi asosida tirsak uzunligi m=120 mm tanlandi.

Xulosa: Nishablikda joylashgan bog‘larga qator orasiga ariqlarda bir tomonda tuproq uyumi
hosil gilinganda tuproqda yuzaga keladigan suv eroziyasini oldini olishi mumkin. Arig ochib, undan
chigarilgan tuprog hisobiga tuprog uyumi hosil gilishi uchun, dastlab palaxsa dala yuzasiga
chiqariladi. Palaxsani nishablikning enish tomoniga ag‘darib tuproq uyumi hosil qilinadi.
Nishabliklarda barpo etilgan intensiv bog‘larda bu kabi usul va agregatlardan foydalanadigan bo‘lsak,
tuprogda suv eroziyasining oldi olinib, tuprogning unumdorligi saglanib, daraxtlarning ildiz tizimi
tuprog‘i yuvilib ketmasligini ta’minlagan bo‘lamiz.
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NCCJIEJOBAHUE TAPAMETPA IIOTOKA OTKA30B TPAKTOPOB U
IKCKABATOPA «DOOSAN 210 W»

3.T. Makcynos, M.C. Kynaiioeprenos
TamkeHTCKH rOCyJapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET, TallIKeHT, Y30eKucTan

AnHotauus. OrmpeneneHne SKCIUTYaTallMOHHBIX IOKa3aTeNell HaA&KHOCTH MAIluH C
TH/IPABINYECKUM IPUBOJOM YIIPABICHHUS B SKCTPEMAIIBHBIX YCIOBHSX SBIISIETCS BEChMa aKTyaJIbHOM
3agayell. B maHHON Hay4dyHO-HMCCIIEIOBATENbCKOW paboTe paccMaTpUBAETCS — ONpE/eNICHHE
IKCIUTyaTallMOHHBIX TTOKa3aTenell HaA&KHOCTU MapaMeTpa MOTOKa OTKA30B JETalie M arperaroB
MallMH B YCJIOBHSX 3KCTPEMaJbHOTO JXapKoro kiamMaTa LleHTpanbpHO-azmarckoro peruoHa. Ha
OCHOBE€ CTAaTHCTHYCCKHX JaHHBIX, CO6paHHI>IX B XO0AC OKCILTyaTallMOHHBIX Ha6J'IIO£[eHI/II\/JI 3a
OJIHOKOBIIOBbIMM 3KckaBaTropamu DOOSAN 210 W, paspaboraHa MeTOOUKa OIpeAEICHUS
nmapaMerpa TOTOKa oOTKa3oB. IlpoBenéH meranpHBI aHanmm3 TPEX NEPHOAOB SKCILUTyaTaIUH:
npupabOTKH, HOPMAILHOW PabOThI M HHTEHCUBHOTO M3HOCA. [loyueHHbIE pe3yIbTaThl MOTYT OBITH
UCIIOJIB30BAHBI /ISl ONTHMAIBHOTO ITUIAHUPOBAHUS TEXHUYECKOTO OOCITY)KMBaHWS M PEMOHTA, a
TaKKe /ISl IPOTHO3UPOBAHUS ITOTPEOHOCTH B 3aITaCHBIX YaCTAX.

KiioueBble cjioBa: HaIEKHOCTh, OTKA3, MallIMHA, HAPAOOTKa, AeTallb, KJIMMAT, TUAPOIIPUBO/I,
MaHXeTa, apaMeTp MOTOKA OTKA30B, TEXHUYECKOE 00CITyKHBaHHUE, PECYpC.

TRAKTOR VA "DOOSAN 210 W" EKSKAVATORINING BUZILISHLAR OQIMI
PARAMETRINI TADQIQ ETISH

Z.T. Maqgsudov, M.S. Kudaybergenov
Toshkent davlat transport universiteti, Toshkent, Uzbekistan

Annotatsiya. Ekstremal sharoitlarda gidravlik boshgaruv yuritmali mashinalarning
ekspluatatsion ishonchlilik ko‘rsatkichlarini aniglash juda dolzarb vazifa hisoblanadi. Ushbu ilmiy-
tadgiqot ishida Markaziy Osiyo mintaqasining o‘ta issiq iqlimi sharoitida mashina detallari va
agregatlarining ishdan chiqish oqimi ishonchliligining ekspluatatsion ko‘rsatkichlarini aniqlash
ko‘rib chiqiladi. Bir cho‘michli DOOSAN 210 W ekskavatorlarining ekspluatatsion kuzatuvlari
davomida to‘plangan statistik ma’lumotlar asosida buzilishlar oqimi parametrlarini aniqlash usuli
ishlab chigildi. Foydalanishning uchta davri batafsil tahlil gilingan: moslashish, normal ishlash va
intensiv eskirish. Olingan natijalar texnik xizmat ko‘rsatish va ta’mirlashni optimal rejalashtirish,
shuningdek, ehtiyot qismlarga bo‘lgan ehtiyojni bashorat qilishda qo‘llanilishi mumkin.

Kalit so‘zlar: ishonchlilik, nosozlik, mashina, ishlash davomiyligi, detal, iglim, gidroyuritma,
manjeta, nosozliklar oqimi parametri, texnik xizmat ko‘rsatish, resurs.

RESEARCH ON THE PARAMETER OF THE FAILURE FLOW OF TRACTORS AND
THE "DOOSAN 210 W" EXCAVATOR

Z. Maksudov, M. Kudaibergenov
Tashkent State Transport University, Tashkent, Uzbekistan
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Abstract. Determining the operational reliability indicators of machines with a hydraulic
control drive under extreme conditions is a highly relevant task. This scientific research work
examines the determination of operational reliability indicators for the failure flow parameter of
machine parts and units under the conditions of the extremely hot climate of the Central Asian region.
Based on statistical data collected during operational observations of DOOSAN 210 W single-bucket
excavators, a methodology for determining the failure flow parameter has been developed. A detailed
analysis of three periods of operation was conducted: adaptation, normal operation, and intensive
wear. The obtained results can be used for optimal maintenance and repair planning, as well as for
forecasting the need for spare parts.

Keywords: reliability, failure, machine, service life, part, climate, hydraulic drive, cuff,
failure flow parameter, maintenance, resource.

BBenenne. OOecrnieueHue BBICOKOTO YPOBHSI HAA&KHOCTH CTPOUTEIBHBIX M JOPOKHBIX
MAaIIWH SBISETCS OJHUM U3 BOKHEHIIMX YCIOBUN MOBBIIICHUS 3()(HEKTUBHOCTH MX SKCIUTyaTallUU.
Oco0y10 poiib ATO MPUOOPETAET B YCIOBUAX KAPKOTO M CyXoro kiumara LleHTpanbHO-a3uaTckoro
peruoHa, rje coueTaHue BRICOKUX TeMIIepaTyp, 3aNbUIEHHOCTH BO3AYyXa U 3HAYUTEIIbHBIX CyTOYHBIX
IIepernaoB TEMIIEPATYpP CO3AET SKCTPEMANIbHBIE HATPY3KU HAa BCE CUCTEMbBI MAIIUHBI.

OpnokoBuioBsle 3kckaBaTopsl Tuna DOOSAN 210 W ¢ ruapaBanueckuM MpPUBOAOM
YIOPaBIEHUS LIMPOKO NPUMEHSIOTCS B CTPOUTENIBCTBE JIOPOT, HUPPUTallMOHHBIX OOBEKTOB H
IpaXIaHCKHX COOPYKCHHUU Ha TeppuTopuu Y30ekucrtana. Ux Oecriepeboiinas paboTa HampsMyro
BIUSICT HA CPOKM U KAa4yeCTBO BBHITIOJHEHHUS CTPOHUTENBHBIX MPOEKTOB. [losToMy 3amada TOYHOTO
IIPOTHO3MPOBAaHUSI OTKa30B M YCTAaHOBJIEHUS ONTHUMAJIBHBIX MEXKPEMOHTHBIX HHTEPBAJIOB
npuoOpeTaeT NepBOCTENEHHOE MPAKTUYECKOE 3HAUCHHE.

OKCIUlyaTallMOHHAs HAJI&KHOCTh MAIMHBI IPOSBIAETCS B IPOLECCE HCIIOJIB30BAHUS U
3aBHCHUT OT: METOJOB M YCIOBUH AKCIUTyaTallMM; IPHUHATON CHUCTEMbl PEMOHTA M TEXHHUYECKOTO
00CITy’KMBaHUs; THTEHCUBHOCTH PEXUMOB pabOThI; a TaKkKe MPUPOAHO-KIMMATHUECKUX (aKTOPOB
TEMIIEpPATypbl OKpYXarollel cpeibl, 3anbUIEHHOCTH, BJIAXXHOCTU BO31yXa. COBOKYMHOCTb 3THX
(akTOpoB OMpenesieT CKOPOCTh JAerpajlallii TEXHUYECKOIO COCTOSIHUSI MAlllMHBI U €€ OCHOBHBIX
y3JI0B.

HccnenoBanusi, MPOBENEHHBIE B YCIOBMSX ApKOro KiIMMara, IOKa3alW, 4TO TJIaBHOU
IIPUYMHON BBIXOJA MAalIMHBI U3 CTPOs SBJISETCS HE BHE3AlHAas IOJIOMKA, a IUIAHOMEPHBIN M3HOC
MOJIBUYKHBIX COIPSDKEHUM U paboYMX OpraHoB MO/ BO3AECHCTBUEM CHUIJI TPEHUS. DTO MPUBOAUT K TaK
Ha3bIBAEMBIM IIOCTENEHHBIM OTKa3aM, KOTOpblE, B OTJIMYME OT BHE3AIHBIX, JOIYCKAaOT
MIPOTrHO3HPOBAHUE U CBOEBPEMEHHOE MPEA0TBpaIllCHHUE.

[lenpro HacTosIEH pabOTHI SBISIETCS pa3pabOTKa M anmpoOamus METOIUKH OTpeeIeHUs
rapamMeTpa IOoTOKa OTKa30B OJHOKOBIIOBOro 3kckaBatopa DOOSAN 210 W npuMeHHUTENBHO K
YCIIOBUSIM OJKCIUTyaTallMM B 3KCTPEMAIbHOM KJIMMaTe, a TaKKe BBISBICHHE 3aKOHOMEPHOCTEH
M3MEHEHHUS HaJE)KHOCTHBIX XapaKTEPUCTUK MAIIMHbI HAa IPOTSKEHUH BCETO KU3HEHHOTO LIUKIIA.

Teopernueckne 0CHOBbI HA/IEKHOCTH MAIIIVH.

HanéxHoCTb - 3TO CBOHCTBO 00BEKTa BHIMOIHATH 3alaHHbIE (DYHKIIMH, COXpaHss BO BpeMEHU
3HAUEHUS  YCTAHOBJIEHHBIX OJKCIUIyaTallUOHHBIX  TIOKa3aTesled B  33JaHHBIX  IIpejaenax,
COOTBETCTBYIOIIMX  3aJaHHBIM pEXKHMaM U  YCIIOBUSIM  HCIIOJIb30BAHUS, TEXHUYECKOTO
00CITy)KUBaHHSI, PEMOHTOB, XpaHeHus u Tpancropruposku (TOCT 27.002-2015).

Bce oTka3bl, BO3HUKAIOIIKE B MPOIIECCe KCIUTyaTallii MalliH, TPUHATO KJIacCu(UIUPOBATh
Ha JIBa OCHOBHBIX THUIIA.
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[TocreneHHbIN OTKa3 - OTKA3, XapaKTePU3YIOLIUUCS MMOCTENIEHHBIM U3MEHEHUEM OJIHOTO WJTU
HCCKOJIbBKMX 3aJaHHbIX IIapaMCTpPOB O6’beKTa. IlocTeneHHbBle OTKAa3bl BO3HUKAIOT BCJIICOCTBUC
IMPOTCKAHUA MPOLCCCOB CTAPCHUA M HM3HOCA, YXYAIIAOINIMX HAYAJIBbHBIC IMapaMCTPbl U3ACIIUA. K
IMOCTCIICHHBIM OTKa3aM OTHOCATCS: U3HOC ITOPUIHCBLIX KOJICI, ITIOPIIHSA, BKJIaIIBIIHef/i INOAIIMUITHHUKOB,
YIUIOTHUTEIBHBIX MaHXET THAPOCUCTEMBI M JApyrux neraneil. llocreneHHbl OTKa3 ABISETCS
3aKOHOMEPHBIM, HEM30EKHBIM pPe3yJbTaTOM OKCIUIyaTallud M HACTyNaeT, Kak TOJIbKO pabouas
XapaKTePUCTHKA BBIXOJUT 3a Mpeell, 3aJaHHbI TEXHUUECKHUMH YCIOBUSMHU.

BHe3anHbli 0TKa3 - 0TKa3, XapakTepU3YIOLIUIICS CKauKOOOpa3HbIM U3MEHEHHEM OTHOTO WIIN
HECKOJIbKUX ITapaMeTpoB 00bekTa. OCHOBHBIM CBOMCTBOM BHE3AIMHBIX OTKA30B SBJISAETCS CIy4alHBIH
XapaKTCP UX BOBHUKHOBCHUA, HC3ABUCUMOCTD OT Hapa6OTKI/I " TCKYUICTO TCXHUYCCKOI0 COCTOAHHUA
U3JEeNus.

Tunu4HbIE MPUMEPHL: TOJIOMKAa 3yObEB IECTEPHH IMPH YAAPHOW HArpy3Ke, pa3pylIeHUE
00JITOBOTO COEIMHEHUS IIPH BUOPAITUH.

3aKOHBI pacHpelesieHUs CIy4alHbIX HapaOOTOK /A0 MPEAENbHOTO COCTOSHUS 3aBUCAT OT
MPUPOABI BO3HUKHOBEHHUS OTKa30B. Haubosiee mpuMeHsieMble B TEOPUU HAAEKHOCTU 3aKOHBI
pacnpeeneHus:

- HOpMaJIbHOE paclpeieNieHue: U OTKa30B, BBI3BAHHBIX MOCTEIIEHHBIM H3HOCOM JIETalleH;

- DKCHOHEHIMAJIbHOE pacIlpenesieHhe: I OTKa30B, CBS3aHHBIX C IPEBBIIICHUEM
IpeiebHbIX HANPSKEHUN (yIapHbIe HATPY3KHU U T.11.);

- pacmpenenenue BeiiOymna: mis oTka3oB, 00OyCIOBIECHHBIX CTApEHHEM U yCTAIOCTBHIO
Marepuana,

- JIOTHOpMAaJIbHOE pachpejielieHue: s OTKa30B NpPU KOPPO3MOHHOM U 3PO3UOHHOM
pa3pylIeHHH.

B nocnegnem ciy4ae WHTEHCHMBHOCTh OTKa30B BO3pacTaeT IO JUHEHHOMY 3aKOHY C
HapaboTkoi. BrIOOp ajeKkBaTHOrO 3aKOHA pacCHpeleleHHs] CYIIECTBEHHO BIHUSET Ha TOYHOCTh
MPOTHO3a HAAEKHOCTH U SBIISIETCS BAXKHBIM 3TAllOM B METOIMKE €€ ONPEICTICHHUS.

MeToaunka onpeejieHusi NapaMeTpa NOTOKA 0TKA30B.

[Tapamerp mnOTOKa OTKa30B BaXKHEHIIAs XapaKTEPUCTHUKA PEMOHTHUPYEMBIX H3ICIIHMN,
orperniensieMasl Kak CpeJHee YHCIO OTKa30B B €IMHHIY BPEMEHH B OKpecTHOCTH MomeHTa t. [lis
PEMOHTUPYEMBIX M3JIEIHI CpeIHEE YUCIIO OTKA30B JI0 HApaOOTKK | ompenensiercs mo ¢popmMye:

_ n(7)
w(T) = . 1)
rae n(T) - 9UCI0 0TKAa30B KaXKIO0TO U3 U3 10 HapaOboTku T; N - YKCII0 pEMOHTHPYEMBIX
U3JIEHH, 32 KOTOPBIMH ITPOBOASTCS HAOIIOACHUS B ITPOLIECCE UCTIBITAHUM HIIN KCIUTyaTalluH.

Cpennss HapaGoOTKa 0 OTKA3a ONPEIEIAETCS CIIEAYIOMIM 00pasoM:
1
T==-2t (2)
rae ti - Hapa6OTKa i-i1 ACTAJIN WK arperara MallluHbl, 49; N - konuuecTBO Ha6HIOHaCMBIX MallluH.

Jlist peMOHTHPYEMBIX JIeTajiel 3a meproa oT HapaOoTKu Ti 10 HapaOoTku T2 HapaOOTKa Ha

OTKa3 OMPEACIIACTCA CICAYOIHUM 06pa30M:
__ (-1
T = S o )

rae w(T1) u w(T2) - COOTBETCTBEHHO 3HAYCHMS IMapamMeTpa MOTOKa OTKAa30B B Havaje M B KOHIIE
paccMaTprUBaEeMOro HHTEpBasia HapabOTKH.

ANTOpPUTM oONpeneNeHnss PECYpCHBIX IOKa3zaTelneld HaA&KHOCTH BKIIOYACT CIIEAYIOIINE
3Tanbl: cOOp IKCITyaTallMOHHBIX JAHHBIX 00 OTKa3ax; pa30UBKYy HapaOOTKH Ha paBHbIC HHTEPBAJIBL;
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Berurcienue napamerpoB o(T) u Tep mo dopmynam 1 u 3; moctpoeHue rpaduka MOTOKa OTKA30B;
UICHTH(UKAIINIO XapaKTEPHBIX IMEPHOJOB OKCIUTyaTalluu; pa3padOTKy pEeKOMEHIAIMi 1o
TEXHUYECKOMY OOCITY>KUBaHUIO.

Pe3yabTaThl IKCIEPUMEHTATbHBIX HCCJIEIOBAHUIA.

Habmiogenuss 3a paboTOil OAHOKOBIIOBBIX AKCKaBaTopoB Mmapku DOOSAN 210 W
MPOBOAMIIMCH B YCIOBHUSX JKCIUTyaTallUM JAOPOXKHO-CTPOUTENBHBIX OpraHu3aluii Y30eKucTaHa.
[lepuon naOmomeHuid oxBaThiBa HapaboTky oTr 0 mo 3250 morto-yacoB. B HaOmrogeHUsx
y4acTBOBaJIO OT 2 70 4 MalIMH B KaXXJI0M HHTepBaie. OUKCUPOBAINCH BCE BUBI OTKA30B, KaK IO
OCHOBHBIM arperaram (JIBurareib, THIPOCUCTEMA, XO0Bast 4acTh, pabouee 000py10BaHKE), TAK U 110
BCIIOMOTATEIIbHBIM CHUCTEMaM.

Haubonee yacTeiMu BUJJaMH OTKa30B, 3a(pUKCUPOBAHHBIMU B XOJI€ HAOTIOACHU, SBIISUTHCH:

- OBPEXKICHUE U 3aMEHA YILIOTHUTEIBHBIX MAHKET TUIPOIMIIMHIPOB U THIPOMOTOPOB;
- H3HOC TIApHUPOB pabodero o0opypoBaHus (CTpena, pyKosTh, KOBII);
- OTKa3bl THUPABINYECKUX HACOCOB U pacIpeienTeNei;
- IOBPEXJICHUS XOA0BOM YacTH (11enu, KaTKH, OMIOPHBIE U HATSHKHBIE KONIECA),
- HEUCITPAaBHOCTHU CUCTEM OXJIQXKICHUS ABUTATEIS,
- OTKa3bl 2JIEKTPOOOOPYAOBAHUS U CUCTEMBI YIIPABICHHUS.
[ToydenHble B X0/1¢ HAOTIOACHMIA JaHHBIE 00 0TKa3aX CHCTEMATHU3UPOBAHBI U IPEACTABICHBI

B Tabnmue 1.
ITapamerp noroka orka3os 3xckaBaTropa DOOSAN 210 W.
Ta6auna 1.
HurepBan Yucao Yucao Cpeanee 4ucio IMapamerp
Ne Hapa0oTKH, MAaIlllUH B 0TKa30B B 0TKa30B HA MOTOKA 0TKA30B
MOTO-4 HHTepBaJje, N  HHTepBaJe MaIINuHY ®, OTK./4
1 0-250 2 5 2,50 0,0100
2 251-500 2 2 1,00 0,0040
3 501-750 3 5 1,67 0,0067
4 751-1000 2 4 2,00 0,0080
5 1001-1250 2 3 1,50 0,0060
6 1251-1500 3 4 1,33 0,0053
7 1501-1750 3 6 2,00 0,0080
8 1751-2000 2 3 1,50 0,0060
9 2001-2250 2 2 1,00 0,0040
10 2251-2500 4 7 1,25 0,0050 (*)
11 2501-2750 3 4 1,33 0,0053
12 2751-3000 3 6 2,00 0,0080
13 3001-3250 3 8 2,67 0,0107
Hroro 53 59 21,25/13 -
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(*) B unTepane 2251-2500 MoTOo-4 HaOIIO1ATOCH HAMOOIIbIIIEe YUCIO MauH (4 e11.), 4To
IIOBBICHUJIO TOYHOCTHh CTATUCTUYCCKUX JaHHBIX.

Ha ocHoBanuu qanHbIxX TabauIp! 1 mocTpoeH rpaduk H3MEHEHUS apaMeTpa MOTOKa OTKAa30B
® B 3aBUCUMOCTHU OT HapaboTku T. AHanu3 rpaduka Mo3BOJSET YETKO BBIICTUTH TPU XapaKTEPHBIX
nepuo/a.

[Tepuon npupadotku (0 - 250 MoTo-4). B HavanbHBIA TEpUOJ AKCIUTyaTallud IMapaMeTp
MOTOKAa OTKa30B HMMeeT MoBblieHHOe 3HaueHue ® = 0,010 oTk./u u 3areM OBICTPO YOBIBAET.
[TpuunHO sABISIETCSA BBIXOA M3 CTPOS ACTalel U arperaroB, MMEIOIINX TEXHOJIOTUYECKHE 1e(EKThI
M3TOTOBIICHHUSI M COOPKH. B 3TOT mepuoa MpoMCXOauT MpUpadOTKa COMPSHKEHHBIX MOBEPXHOCTEH
TPEHUs, IIPUTHUPKA» YIUIOTHEHUH, BBISIBJICHUE CKPBITHIX AedekToB. HapaboTka Ha OTKa3 B JaHHOM
nepuojie MUHUMalbHa U cocTaBisieT okoso 100 u.

[Tepuon HopmanbHOI dKcruTyaTanuu (250 - 2750 moto-4). Ha nanHoMm ydacTke mapaMmerp
MOTOKAa OTKa30B CTAaOMUIM3UPYETCS M COXpaHsSeT MPAKTHUECKHU MOCTOSIHHOE 3HaueHue. CpenHee
3Ha4YEHHE MMapaMeTpa B HOPMAJIbHBIN IEPHOJT COCTABIISIET:

@ = 0,0063 oTK./4, 9TO COOTBETCTBYET CpeIHEH HapaOOTKE HA OTKA3:

- 1 1
T== = ~ 159 moTO-u.
@ 00063

0,012
e
0,010 iy /?
[ /'
3 I s sa “"'/ |
B 0,008+ {
iy | |
g | | /| s | \
0,006 —1 | | .
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Puc. 1. U3MeHeHne mapaMeTpa NMoToKa 0TKA30B ( B 3aBHCHUMOCTH OT HapaooTku T.
AHAJIN3 NEPUOI0B IKCILIYATANMH.

HopmanbHblii meproj; SBASETCS OCHOBHBIM PAaCUETHBIM NEPHOJOM IpPH IUIAHUPOBAHHUU
TEXHUYECKOT0 00CITYXKHBaHUS U ONPEeIEHNH MEeKPEMOHTHBIX HHTEPBAJIOB. B 3TOT nepuoa oTkassl
HOCSAT CITy4aiHbIM XapakTep U pacrlpeieeHbl 110 SKCIIOHEHIIMATbHOMY 3aKOHY, YTO XapaKTepHO s
HaIEKHO paboTaroleil TEXHUKH MOCTIe 3aBepIIeHUs TPUPAOOTKH.

[Tepuon muTeHcuBHOro M3Hoca (6omee 3000 moto-u). Ilocme HapaGotku 3000 moTO-u
rapaMeTp MOTOKa OTKAa30B PE3KO Bo3pacTaeT u gocturaet 3HayeHus o = 0,0107 otk./4, uto B 1,7 paza
MPEBBILIAET CPEeHEE 3HAUYEHUE HOPMAIBHOTO MEeproia. ITO 00YyCIOBIEHO TEM, YTO OOJBIIMHCTBO
JeTaneid M arperatoB NMpHOIMIKAeTCsd K MCUEPIIAHUIO0 CBOET0 pecypca — Ha HUX HaKaIIMBaeTcs
YCTaJIOCTHBIC TOBPEXIEHUS, pa3BUBAIOTCS TPELIUHBI, IMPOTPECCHUPYET HM3HOC COIPSHKEHUM.
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JanpHelmast »KCIUTyaTallsl MalluHbl 0e3 MpPOBEACHMSI KalWTalIbHOIO PEMOHTAa CTAHOBUTCS

TEXHUYECKH HEIeNeCO00Pa3HON 1 SKOHOMHYECKH HEBBITOTHOM.

CpaBHUTENIbHAS XapaKTEPUCTHKA MEPUOAOB IKCILTyaTtanuu 3KkckaBatopa DOOSAN 210 W
npuBeaeHa B Tabnuue 2.

Binsinne 3KCTPeMaJIbHOI0 KJIMMATA HA HAAEKHOCTD.

DKcTpeMalbHble KIMMaTHueckue yciaoBHs LleHTpanbHOA3MAaTCKOrO pPETHOHA OKa3bIBAIOT
CYLIECTBEHHOE BIUSHUE HA MHTEHCUBHOCTh OTKA30B CTPOUTENbHBIX MaluH. TemnepaTypa Bo3ayxa
B JieTHUH nepuon jgocturaer +40..+45°C B TeHu, a TemmepaTypa NOBEPXHOCTEH JeTalien
rugpocucteMbl +80...+95°C. IT0 NpUBOIUT K YCKOPEHHOM Aerpajallii YIIJIOTHUTEIbHBIX MAHKET U
CHID)KEHHUIO BSI3KOCTH TMAPABIMYECKOI0 Macia.

Bricokast 3anbUI€HHOCTH BO3ayXa (KoHUeHTpamus nsum ao 1,5-2,0 r/m*®) cmocobcTByer
MHTEHCUBHOMY a0pa3sMBHOMY H3HOCY IMPELUU3UOHHBIX Iap TUAPOPACIPENEIUTENCH, HACOCOB U
THUIPOMOTOPOB. B pe3ynbrare pecypc ruipaBanueckiux KOMIOHEHTOB cokpaliaercs B 1,5-2 pa3za no
CPaBHEHHUIO C HOPMATUBHBIMH 3HAUEHUSMH, YCTAHOBICHHBIMHU JUISI YMEPEHHOTO KIMMATa.

XapakrepucTuka nepuoaos sxkcmryaranun DOOSAN 210 W.

Taoauna 2.
Tlepuox skemyaTamun Jnana3on HapabOTKH, ©, OTK./4 Xapakrep
MOTO-4 U3MEHEHUs
[TpupaboTka 0-250 0,010 - 0,004 YObIBaeT
HopmanbsHas skcruryaranus 250 - 2750 0,004 - 0,008 CrabuinbHO
WM HTEeHCUBHBIN U3HOC Bbonee 3000 0,008 - 0,011 Pe3ko Bo3pacraer

Cytounsle nepenapl TeMieparypsl (10 25-30°C) BbI3bIBalOT MHOTOKPATHOE TEPMUYECKOE
Harpy’keHue JeTajedl — LMKJINYHOE pPAaCUIMpEHHE M C)KaTHE METajula, YTO YCKOpSeT pa3BUTHE
YCTAJIOCTHBIX TPEIIMH B HAarpyXEHHBIX 3JIEMEHTaX KOHCTPYKUIMU. OCOOEHHO 3TO CKa3bIBaeTCs Ha
CBapHBIX COEIMHEHUSAX CTPEIIbI, PYKOATU U paMbl JKCKaBaTOpa.
Taxum 00pa3oM, MpH KCIITyaTalluy B 30HE )KaPKOro KJIMMAaTa peKOMEH1yeTCs:
- COKPaTUTh MEXCEPBUCHBIN MHTEPBAJ MO T'MIpaBInuecKoMy Macay 70 500 MoTo-4 (IpOoTHB
1000 MOTO-4 110 CTaHAAPTHOMY PETJIAMEHTY);
- IPUMEHSTh TUAPABINYECKIE Macia ¢ MOBBIIIEHHBIM HHAEKCOM Bsi3kocTH (VI > 150);
- ICTIO0JIb30BaTh TEPMOCTONKHE YIUIOTHUTENbHbIE MaHKeThl U3 propkayuyka (FKM) Bmecto
CTaHJapTHBIX HUTpHIbHBIX (NBR);

- yCTaHaBJIMBATh JIOTIOJIHUTENbHBIE BO3AYIIHbIE (PUIBTPHI HA BXOJE B KaOMHY omeparopa U
JIBUTATEIbHBIA OTCEK;

- IPOBOAMTD BU3YAJIbHBIN OCMOTP CBapHBIX IIBOB HECYIIUX KOHCTPYKIMH Kaxabie 500 MmoTo-

3akawueHue.

B  pesynbrare  mpOBEAEHHBIX ~ HMCCIENOBAHWUWA  SKCIUTYyaTalUOHHOW  HAAEXKHOCTH
OJTHOKOBIIOBOTO  3KckaBatopa DOOSAN 210 W B ycloBHSX JKapKoOro KinMara
[{eHTpanbHOA3MATCKOTO PETMOHA YCTAHOBJICHBI CIIETYIONINE OCHOBHBIE 3aKOHOMEPHOCTH.

[Teprnon HOpMaTbHON IKCILTyaTallMM MAIIMHBI OXBAThIBAET JAMAa30H HapaOoTku ot 250 mo
2750 MOTO-4acoB, B IIpe/ieiax KOTOPOTO MapaMeTp MOTOKA OTKA30B COXPaHIET CTAOUIBLHOE 3HAUCHUE
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o = 0,0063 oTK./u, a cpenHss HapaOOTKa Ha OTKa3 cocTaBiseT T = 159 mMoro-u. IMeHHO Ha 3TOT

IIEPUOJ] 10JIKHBI OPUEHTUPOBATHCS HOPMATHUBBI IUTAHOBO-TIIPEAYIIPEAUTEIBLHOIO PEMOHTA.

Hauansnerii nepuoa npupadotku (0-250 MOTO-4) XapakTepu3yeTcs MOBBIIMICHHBIM YHCIOM
OTKa30B, OOYCIIOBJICHHBIX TEXHOJIOTUYECKUMU JHedekramu cOopku. Cremyer yaensith ocoboe
BHUMaHHE TEXHHUYECKOMY OOCITYXHBAaHHMIO B ATOT IMEPHOA M OOECleurBaTh HaJIMYUEe Hambosee
pacxoayeMbIX 3allaCHBIX YacTeil Ha CKIIafe.

[Tocne 3000 mMoTO-yacoB HapaOOTKW IMapaMeTp MOTOKa OTKa30B PE3KO BO3paACTaeT, 4YTO
CBUJCTEIHCTBYET 00 MCUEpIaHUM pecypca OCHOBHBIX arperaroB. JlampHeiilnas skcrutyaTaius 0e3
KaluTaJIbHOTO PEMOHTA SIBJISETCS HELEeIecO00pa3HOM KaKk ¢ TEXHHUUECKOH, TaK U ¢ SKOHOMHUYECKOMN
TOYKHU 3PEHUS.

PazpaboTtannass MeTonMKa TO3BOJISIET peHIaTh CIEAYIOMIME NPAaKTUYECKHe 3a7adul:
IUTAHUPOBAHKE MOTPEOHOCTH B 3alIaCHBIX YACTAX M KCIUTyaTallMOHHBIX MaTepuaiax; 000CHOBaHHE
MEXPEMOHTHBIX MHTEPBAJIOB; OLICHKAa TEXHUYECKOW MOTOBHOCTU IapKa MAIIMH; POTHO3UPOBAaHUE
OCTaTOYHOTO pecypca KOHKPETHBIX arperaTos.

PesynbpTarel mccnenoBaHMsT MOTYT OBITh HCIOJNB30BaHBl MPEANPUITUSIMU JOPOKHO-
CTPOUTENLHOTO KOMIUIeKkca PecmyOnuku Y30ekuctaH Juis mOBbImeHUs d(dexkTuBHOCTH
AKCILTyaTalluy SKCKAaBaTOPHOM TEXHUKHU M CHUYKEHHS 3aTpaT Ha e€ collepiKaHue.
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OZUQA MAYDALAGICHNI LABORATORIYA SHAROITIDA EKSPERIMENTAL
TADQIQ ETISH

Y.K. Jumatov, J.D. Zarifboev

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muxandislari instituti” Milliy
tadgiqot universiteti

Annotatsiya. Ishda poyali ozugalarni qirgishning yangi uslubi bo‘yicha laboratoriya
sharoitida o‘tkazilgan eksperimentlar natijasi yoritilgan.
Tayanch so‘zlar: o‘simlik, ozuga, poya, o‘rish, maydalash, egish, garshilik, gattiglik, ishchi
organ.
IKCHHEPUMEHTAJIBHOE UCCJIEAOBAHUE USMEJIBYUUTEJISA KOPMOB B
JABOPATOPHBIX YCJTIOBHUAX

SA.K. Kymaros, K./. 3apudooen

HanmonaneHslii nccinenoBaTenbCkuil yHUBepcUTeT "TallIKeHTCKUI MHCTUTYT UPPUTAITIH U
MEXaHU3aluu CEJILCKOro X03sucTBa"

AnHoTanus. B pabote ocBeleHbl pe3yabTaThl SKCIEPUMEHTAIBHBIX HCCIEI0BAHUN HOBOTO
criocoba pe3aHue credebuaThIX KOPMOB POBEACHHBIX B TA0OPATOPHBIX YCIOBHUSX.

KnroueBsie crmoBa: pacTeHusi, KOpM, crTe0enb, KOIICHHE, W3MEIbUYeHHE, OTIHo,
COMPOTHUBIIEHUE, )KECTKOCTh, pA0OUNA OpTraH.

EXPERIMENTAL RESEARCH OF THE FEED GRINDER IN LABORATORY
CONDITIONS

Y. Jumatov, J. Zarifboev

National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”

Annotation. In the paper discussed results of experimental sty dies of new methods for cutting
feed in the laboratory conditions.
Key words: plants, feed, stem, mowing, grinding, limb, resistance, stiffness, working body.

Kirish. Jahonda chorvachilik rivojlanib, ozugaga bo‘lgan talab ortib borayotgan bir davrda
chorva mollariga ozuga tayyorlashning energiya va resurstejamkor texnologiyasi va texnika
vositalarini qo‘llash yetakchi o‘rinlardan birini egallamoqda.

«Dunyo miqyosida 178-183 min. bosh chorva mollari boqilib, ularning kunlik ratsionida
maydalangan dag’al ozuqgalar asosiy qismni tashkil etishini hisobga olsak», dag’al ozuqalarni
maydalashda ish sifatini oshirish hamda resurslarni tejash uchun kam metall va energiya sarfiga ega
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ozuga maydalagichlarni amaliyotga keng joriy etishni taqoza etadi. Shu jihatdan, dag’al ozuqalarni
talab etilgan o‘lchamda bir xil tarkibda maydalab beradigan maydalagich qurilmalarni keng joriy

etish muhim ahamiyatga ega hisoblanadi.

Jahonda dag’al ozuqalarni maydalab, ulardan kletchatkasi ko‘p bo‘lgan to‘yimli ozuqalar
tayyorlashning resurstejamkor texnologiyalari va ularni amalga oshiradigan texnika vositalarining
yangi ilmiy-texnikaviy yechimlarini ishlab chiqishga yo‘naltirilgan ilmiy-tadqigot ishlari olib
borilmogda. Bu borada, jumladan makkajo‘xori poyasi, beda pichani, somon va boshga dag’al
ozugalarni dastlab ma’lum bir oflchamda qirqib olib, so‘ngra ularni maydalash orqali
tayyorlanayotgan dag’al ozugalarning tarkibini bir xillashtirish va sifatini oshirish hamda energiya va
resurslarni tejash imkonini beradigan qurilmalarni yaratishga alohida e’tibor berilmoqda. Shu
jihatdan dag’al ozuqa poyalarini dastlab maydalagichning shnekli qismida uzatish bilan bir yo‘la
vintsimon pichoqda qirqib so‘ngra maydalash apparatiga uzatish va unda tig’siz pichoqlar bilan ezib
maydalashni amalga oshiradigan maydalagich qurilmani ishlab chigish, uning texnologik ish jarayoni
hamda ishchi gismlarining parametrlarini asoslash dolzarb hisoblanadi.

Tadgigot obekti va uslubiyati. Respublikamizda oilaviy chorvachilikning rivojlanishi,
chorva mollari sonining ortishi bilan maydalangan dag‘al ozugalarga bo‘lgan talab ham

ko‘payishi hisobga olinib, oilaviy xo‘jaliklar uchun dag‘al ozuqalarni sifatli maydalab,
to‘yimli ozuqa tayyorlash imkonini beradigan kam metall va energiya sarfiga ega resurstejamkor
qurilmalar va texnologiyalarni ishlab chiqish bo‘yicha keng gamrovli ishlar amalga oshirilmoqda.
Ushbu vazifalarini amalga oshirishda, jumladan energiya va resurslarni tejash bilan birga ozugalarni
sifatli maydalab, ularning edirimligini oshirish hisobiga chigitga chiqib nobud bo‘lishining oldini
olish imkonini beradigan qurilmalarni texnik va texnologik jihatdan modernizasiyalash muhim
masalalardan biri hisoblanadi.

Ozuga maydalagichni laboratoriya sharoitida eksperimental tadgiq etish ozuga
maydalagichning parametrlari va ish rejimlarining magbul giymatlarini asoslash bo‘yicha o‘tkazilgan
tadgiqotlarning natijalari keltirilgan.

Eksperiment tadgigotlarda tadgiqotlarning magsadi, vazifalari va uslubiyoti, birlamchi
eksperimentlar natijalari keltirilgan va ozuga maydalagichning ish unumi, energiya sarfi va
maydalangan mahsulot maydalanish sifat ko‘rsatkichlari o‘rganilgan.

1-rama; 2-vintsimon pichoq; 3-quzg‘almas pichog‘i; 4-bunker; 5- tok va
kuchlanish ulchagich; 6-latr;
7-elektrodvigatel

1-rasm. Eksperimental vintsimon ozuga maydalagich qurilmasining umumiy
kurinishi
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Nazariy izlanishlarni tekshirish va dag‘al ozuqalarni maydalash jarayoniga tasir etuvchi
faktorlarni aniglash uchun ishlab chigilgan konstruktiv-texnologik sxema asosida vintsimon ozuga
maydalagichning laboratoriya qurilmasi tayyorlandi (1-rasm). Laboratoriya qurilmasining natura
varianti rama 1, vintsimon pichoq 2, quzg‘almas pichog‘i 3, bunker 4, tok va kuchlanish ulchagich 5,
latr 6, elektrodvigateli 7 lardan tashkil topgan. U real jarayonga maksimal yaqin bulib, ishchi
organlari bilan ozuganing bir- biriga nisbatan tasiri tavsifini eksperimental urganish imkonini beradi.
Laboratoriya qurilmasi elektrodvigatel yordamida harakatga keltiriladi.

Olib boriladigan tajribaviy tadgigotlar uchun dastur ishlab chigildi va unda quyidagi ishlarni
amalga oshirish nazarda tutildi:

1. Tezkor kinotasvir usuli yordamida vintsimon maydalash apparatida makkajuxori poyasini
qgirgish jarayonini tahlil qgilish;

2. Vintsimon maydalagich maydalash apparatining ish jarayonida ozugalarni maydalash
sifatining:

- vintsimon pichoq aylanishlar soniga;

- go‘zg‘almas tig‘ning vintsimon pichoqqga nisbatan o‘rnatilish burchagiga;

- vintsimon pichoq tig‘ining o‘tkirlanish burchagiga;

- vintsimon pichoq diametriga bog‘ligligini tadqiq qilish.

3. Vintsimon maydalagich ishchi gismlarining magbul parametrlari va rejimlarini asoslash.

4. Vintsimon maydalagichning energetik ko‘rsatkichlarini aniqlash.

Vintsimon pichoq diametrining ozugalarni maydalash sifati va energiya sarfiga tasirini
urganish magsadida diametri 350 mm, 400 mm va 450 mm bo‘lgan pichoqlar tayyorlandi (2-rasm).

diametri 450, 400 va 350 mm
2-rasm. Vintsimon pichoq variantlari

Ushbu pichoglar qurilmaga navbatma-navbat urnatilib, tajribalar utkazish imkonini berdi.

Vintsimon ozuga maydalagichning parametr va rejimlarini magbullashtirish gismida yugorida
qayd etilganlardan kelib chiqib poyali dag‘al ozuqalarni maydalashda qo‘llaniladigan vintsimon
maydalash apparatining parametrlari va ish rejimlariga bog‘liq holda ish sifat ko‘rsatkichlarining
uzgarishini ko‘p omilli tajribalar bilan tadqiq etish maqgsadida variator qurilmasi bilan jihozlangan
eksperimental stend tayyorlandi.

Laboratoriya stendi uz navbatida qo‘zg‘almas pichoq va qirqish apparati valida paydo
bo‘ladigan kuch va momentlarni yozishni ta’minladi. Maydalagich ish jarayonida vintsimon qirqish
apparati bilan poyalarni qirqish jarayonini ichki va tashqi tasirlar bilan birgalikda kompleks o‘rganish
magqgsadida laboratoriya qurilmasi kuch va momentlarni o‘lchaydigan maxsus datchiklar bilan
jihozlandi va tajribalar davrida vintsimon qirgish apparatidan olinayotgan malumotlarni nazorat-
o‘lchov asboblari orqali real vaqt rejimida to‘g‘ridan-tug‘ri kompyuterga chigazish imkoniga ega
bo‘lindi. Ishlab chiqgilgan vintsimon ozuqa maydalagichning nazariy tadqiqotlar va bir omilli
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eksperimentlarda (tezkor kinoga olish) o‘rganilgan parametrlari va rejimlarining birgalikdagi magbul
qiymatlarini aniqlash uchun ko‘p omilli eksperimentlar o‘tkazildi.
-Nazariy tadgiqotlar va bir omilli eksperimentlar natijalaridan kelib chigib vintsimon
maydalash apparati ishlash jarayoniga tasir etuvchi omillar, ularning belgilanishlari, uzgarish
oraliglari, sathlari belgilanib olindi va ular asosida eksperimentlar o‘tkazildi.

-Eksperiment natijalariga belgilangan tartibda ishlov berilib, baholash mezonlarini
adekvat ifodalovchi quyidagi regressiya tenglamalari olindi:

- vintsmon pichoq validagi burovchi moment, Nm
V1=8.178+0.602X1+0.942X>-0.963X3+0.637X12+0.326X1X,-
-0.734X1X3+1.784X2°+0.494X2X3-0.998X3%; Q)
- quzg‘almas pichoqga tushayotgan kuch, N
V2= 34.136+3.000 X1 -4.783 Xo- 7.162 X3 -2.969X1°+1.960X1 X2+
+2.138X1X3-1.756X2%-1.107X2X3-1.138X5?; 2
- qirgilgan poyalar uzunliklari, cm
V3= 3,933-1,133X1-1,048X2-0,250X3-0,103X12+0,450X1 X0+
+1,148X1X3+0,712X 2-0,517X,X-0,786X 2, 3
1-jadval
Omillarning magbul giymatlari

Ko‘rsatkichlarning nomlanishi Omillarning giymatlari
N X1, r/min X2, gradus X3, gradus
L Shartli 0,11386 0,2356 0,34256
2. Hagigiy 511,386 6,178 21,7128
3. Yaxlitlangan 510 6 22

Omillarning ushbu aniglangan magbul giymatlarida hisoblashlar amalga oshirilganda
vinsimon pichoq validagi burovchi moment Ui, qo‘zg‘almas pichoqga tushayotgan kuch Uz va
maydalangan poya bo¢‘laklarining girgilish uzunligi Uz bo‘yicha mezonlar mos ravishda 8,15 Nm,
30,7 N va 3,4 sm ni tashkil etadi.

Magbul parametrli ozuga maydalagichni xo*jalik sharoitida sinash natijalari va eksperemental
tadgiqotlar natijalarini tasdigladi hamda ishlash davrida ishlashi ishonchli, buzilishlar va sinishlar
kuzatilmadi.

Magbul parametrlari va ishlash rejimlari asosida tayyorlangan va sinalgan maydalagichda
maydalangan ozuga bo‘lakchalarining o‘lchamlari zootexnik talablarga javob beradi va mashina
o‘zining foydalanish ko‘rsatkichlari (maydalanish zichligi barabanli maydalagichlarga nisbatan
ancha (0,5-1,5 marta)) yuqori.

Mashina uzining ekspluatasion ko‘rsatkichlari (ish unumi 200 kg/h dan 1000 kg/h gacha) bilan
turli yunalishda faoliyat ko‘rsatadigan fermer xo¢jaliklari ehtiyojini gondiradi.

Elektr energiya sarfi sarfi yangi ozuga maydalash mashinasini qo‘llash natijasida 3,7
barobarga kamayadi.

Xulosa.  “Ozuqa maydalagichni laboratoriya sharoitida eksperimental tadqiq etish”
bo‘yicha olib borilgan tadgiqgotlar natijalari asosida quyidagi xulosalar tagdim etildi:
1. Ozugqalarni maydalash mavjud ishchi o‘rganlari va kichik o‘lchamli maydalagichlarni tadqgiq
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gilish energiya sarfi kam va maydalangan ozuga (poya) o‘lchamlari zootexnik talablarga javob

beradigan vintsimon ozuga maydalagich konstruksiyasini yaratish imkonini berdi.

2. Ozuga maydalagichni eksperimental tadqiq etish va dag‘al poyali ozuqalarni qirqish
juftliklari oralig‘ida maydalash texnologik jarayonini nazariy tadqiq etish natijalari 5-15% aniglikda
adekvatligini ko‘rsatdi.

3. Ozuga maydalagichda vintsimon pichoq diametri 400 mm, vintsimon pichoq gadami 240
mm, vintsimon pichoq kengligi 45 mm, vintsimon pichoq aylanishlar soni 510 r/min, bo‘lganda
ozugalarni minimal energiya sarfi bilan maydalashga erishildi.

4.  Magbul parametr va ish rejimli ozuga maydalagich bilan maydalangan ozuga
bo‘lakchalarining o‘lchamlari zootexnik talablarga javob beradi.

5.Yangi takommilashtirilgan ozuga maydalagich mashinasi qo‘llanilganda jarayonning
energiya sarfi 3,7 barobarga kamayadi.

Foydalanilgan adabiyotlar

1. C.B.MenbHukoB, MexaHuzanusi 1 aBTOMaTU3alUsl )KUBOTHOBOIYECKUX (epM.- JleHuHrpan,
«Komnocy, Jlennnrpan ota., 1978 r., 162-166 c.

2. Pesnux H.E. Teopus pezanue Jie3BUEM UM OCHOBBI pacu€ra pexylux anmaparoB. Mocksa.
Marmunoctpoenue, 1975, ¢.312.

3. Menpaukos C.B. Texnonornaeckoe obopynoBanue Gpepm u KoMIuiekco. JI.: ArporpoMusaar,
1986ii., - 640 ctp.

4. JumatovY2022Analysis of the process of cutting the stem with a knife of a disk chopping

apparatus.lOP Conf. Ser.: Earth Environ. Sci. 1112 012050

Kyxra .M. TexHonorus nepepaboTKu U MPUroTOBIEHUS KopMOB. M., «Komocy, 1978.

3aBpaxxHoB A.M., Hwukomaes J[.M. Mexanuzauus NpUTOTOBIEHUS KOpMOB. M.:

Arponpomuszaat, 1990. 336 c.

7. Kykra I''M. TexHomnorus nepepaOoTKH U NpUTOTOBJIEHUsI KOpMOB. M., «Komnocy, 1978.

o o

e
‘o1 Agricultural engineeringsolutions 2026, 1:(13). - & .o o Lo 0 agrieng.comiuz, |
G


http://agrieng.uz/

AGRICULTURAL N\ &
ENGINEERING SOLUTIONS A

ISSN: 2181-399X Volume 1, Issue 13, 2026 AGRICULTURAL

ENGINEERING SOLUTIONS

BIBLIOMETRIC ANALYSIS OF MECHANICAL HARVESTING SYSTEMS WITH
A FOCUS ON ALMOND HARVESTING

T. Boydullayev, G. Fozilov, J. Khurramov

National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”

Abstract. Mechanical harvesting systems play a crucial role in improving efficiency and
reducing labor dependency in modern agriculture, particularly in orchard crops such as almonds.
However, a comprehensive understanding of global research trends and technological developments
in this field remains limited. This study aims to analyze the global scientific landscape of mechanical
harvesting systems with a specific focus on almond harvesting technologies using bibliometric
methods. The analysis was conducted using data retrieved from the Scopus database covering the
period 2005-2024. A total of 425 publications were analyzed using VOSviewer software to evaluate
publication trends, country collaboration networks, keyword co-occurrence, and research evolution.

Keywords. Mechanical harvesting systems; Almond harvesting; Vibration-based harvesting;
Trunk shaker; Bibliometric analysis; VOSviewer; Precision agriculture.

Introduction. Mechanical harvesting has become an essential component of modern
agricultural systems, enabling significant improvements in productivity, labor efficiency, and
operational costs. Castro-Garcia et al. [1] demonstrated that trunk shaker systems play a crucial role
in improving harvesting efficiency in orchard crops.

Further developments in harvesting technologies, particularly for almonds, were reported by
Ferguson et al. [2], who emphasized the importance of mechanization in large-scale agricultural
production. In a broader context, Torregrosa et al. [3] highlighted that mechanical harvesting is
becoming increasingly important for orchard crops such as almonds, olives, and citrus fruits.

Earlier studies by Peterson [4] confirmed that engineering design and system optimization are
key factors in improving harvesting performance and reducing labor dependency. One of the most
effective approaches in this field is the use of vibration-based systems. Sola-Guirado and Castro-
Garcia [5] showed that vibration parameters such as frequency and amplitude significantly affect fruit
detachment efficiency and tree safety.

In addition, He and Zhang [6] provided a comprehensive review of mechanical harvesting
technologies, indicating a transition toward more efficient and advanced systems. Recent studies have
further expanded this field through the integration of modern technologies. Zhang et al. [7]
demonstrated the role of precision agriculture in improving harvesting processes, while Mahmud et
al. [8] emphasized the increasing importance of automation in agricultural harvesting systems.

Despite these advancements, the scientific landscape of mechanical harvesting systems
remains fragmented, with studies distributed across different crops, regions, and technological
approaches. Most existing studies focus on specific machines or technologies, without providing a
comprehensive quantitative analysis of global research trends and collaboration networks.
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The novelty of this study lies in conducting a comprehensive bibliometric analysis of global
research on mechanical harvesting systems with a specific focus on almond harvesting technologies.
Unlike previous studies, this work integrates publication trends, collaboration networks, and keyword
evolution, providing a systematic understanding of the research field and identifying emerging
technological directions.

In this context, the present study aims to analyze global research trends and technological
developments in mechanical harvesting systems, with particular emphasis on almond harvesting.
Using data retrieved from the Scopus database for the period 2005-2024, this study evaluates
publication trends, collaboration patterns, and thematic development to provide valuable insights for
future research and engineering applications.

Material and methods.

Data Source and Search Strategy. The data used in this study were retrieved from the
Scopus database, which is one of the most comprehensive sources for peer-reviewed scientific
publications.

To ensure the relevance of the collected data, a structured search query was developed based
on keywords related to mechanical harvesting systems. The search query used in this study was as
follows:

TITLE-ABS-KEY (“mechanical harvesting” OR “trunk shaker” OR “vibration
harvesting”) AND (“almond” OR “orchard crops™)

The search was limited to:

Document type: Articles and review papers

Language: English

Time span: 2005-2024

The initial search resulted in 425 publications. After removing duplicate and irrelevant records
based on title and abstract screening, a total of 425 publications were retained for further bibliometric
analysis.

Data Analysis Tools. Bibliometric analysis was conducted using VOSviewer (version
1.6.18), a widely used software for constructing and visualizing bibliometric networks.

The following parameters were applied:

Minimum number of keyword occurrences: 5

Minimum number of documents per author: 3

Counting method: Full counting

These settings ensured the inclusion of the most significant and representative elements in the
analysis.

Bibliometric Analysis Methods. Several bibliometric techniques were applied to analyze the
structure and development of research in mechanical harvesting systems.

Publication trend analysis was used to evaluate the annual growth of scientific output. Co-
authorship analysis was conducted to identify collaboration networks among authors and countries.

Keyword co-occurrence analysis was performed to identify major research themes based on
the frequency and co-occurrence of keywords. Citation and co-citation analyses were used to
determine influential publications and the intellectual structure of the research field.

Network visualization was based on graph theory, where nodes represent items (e.g., authors,
keywords), and links represent relationships between them. The strength of the links indicates the
level of association between items.

Visualization and Interpretation. The generated bibliometric maps were interpreted based
on node size, link strength, and clustering patterns.
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Node size represents the frequency of occurrence, while the distance between nodes indicates
the strength of relationships. Clusters were identified using the VOS clustering technique, which
groups related items into distinct thematic categories.

Overlay visualization was used to analyze the temporal evolution of research topics, where
colors represent the average publication year.

Results and Discussion.

Publication Trends Over Time. The temporal distribution of publications related to
mechanical harvesting systems is presented in Figure 1. The results indicate a clear upward trend in
scientific output over the period 2005-2024.

The number of publications increased from approximately 57 articles in 2005 to nearly 30
publications in 2024, representing an overall growth of more than 300%. This significant increase
reflects the growing importance of mechanized harvesting systems in modern agriculture.

During the early stage (2005-2010), the number of publications remained relatively low,
indicating the initial phase of research development. After 2012, a noticeable increase in research
activity was observed, which can be attributed to labor shortages and the growing demand for efficient
harvesting technologies.

The slight decrease observed around 2019 may be related to fluctuations in research activity;
however, the rapid growth after 2020 indicates renewed interest in the field, particularly due to the
integration of automation and precision agriculture technologies.

These findings are consistent with previous studies [9].
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Figure 1. Annual number of publications on mechanical harvesting systems indexed in
the Scopus database (2005-2024).

Country Collaboration Network. The international collaboration network of countries
involved in mechanical harvesting research is shown in Figure 2.

The analysis reveals that more than 20 countries are actively involved in this research field.
The United States occupies a central position in the network, indicating its leading role in terms of
both publication output and international collaboration.

China is identified as another major contributor, showing strong collaboration links with other
countries. European countries such as Spain and Italy also demonstrate significant involvement,
particularly in orchard crop research.

The strong connections between countries suggest an increasing level of global cooperation,
which plays a key role in the development of harvesting technologies.
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These results are consistent with previous findings reported in [10,11].

united states

Figure 2. International collaboration network of countries in mechanical harvesting
research based on co-authorship analysis.

Keyword Co-occurrence Analysis. The keyword co-occurrence network is presented in
Figure 3, illustrating the main research themes in mechanical harvesting systems.

More than 50 keywords were identified and grouped into three main clusters. The first cluster
is related to mechanical and vibration-based systems, including keywords such as “mechanical

harvesting,” “vibration,” and “trunk shaker.”

The second cluster represents application areas, including “fruit,” “almond,” and “citrus,”
while the third cluster includes biological and plant-related terms.The strong interconnections
between these clusters indicate that the research field is highly interdisciplinary, combining
mechanical engineering and agricultural sciences.

Similar patterns have been reported in previous studies [12,13].

| PIET - madiney har‘? mechangg) harvest

Vo g e S
ordigrs .mechani*rvestmg‘ s

o < s o

rons @echanical = . 5
o o @ @ ﬁa‘ng-‘- :
acce ¥ N rd

Figure 3. Keyword co-occurrence network in mechanical harvesting research based on
Scopus data.

Evolution of Research Topics. The evolution of research topics over time is illustrated in
Figure 4 using overlay visualization.

Earlier studies focused mainly on vibration-based harvesting systems and mechanical aspects.
In contrast, recent research shows a clear shift toward advanced technologies such as precision
agriculture, automation, and sensor-based systems.

This transition indicates that the field is evolving toward more intelligent and data-driven
harvesting solutions.

These trends are supported by recent studies [14,15].
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Figure 4. Overlay visualization of keyword evolution in mechanical harvesting
research (color scale represents average publication year).

Author Collaboration Network. The co-authorship network of researchers is presented in
Figure 5.

The analysis shows that several key authors form strong collaboration clusters, indicating the
presence of specialized research groups. However, the connections between clusters remain relatively
limited. This suggests that although strong collaboration exists within groups, there is still potential
for improving international cooperation and knowledge exchange.
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Figure 5. Co-authorship network of authors in mechanical harvesting research.

Conclusion. This study presented a comprehensive bibliometric analysis of global research
on mechanical harvesting systems with a particular focus on almond harvesting technologies. The
results demonstrate a significant and continuous growth in scientific publications over the period
2005-2024, indicating the increasing importance of mechanized harvesting in modern agriculture.

The analysis revealed that research activity has increased more than threefold, with a
noticeable acceleration after 2012. The United States and China were identified as the leading
contributors, supported by strong international collaboration networks, while European countries
such as Spain and Italy also play important roles in orchard harvesting research.

Keyword and thematic analyses showed that vibration-based harvesting systems remain a
central research focus, while recent trends indicate a clear shift toward precision agriculture,
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automation, and sensor-based technologies. This transition reflects the evolution of the field from

traditional mechanical systems toward intelligent and data-driven harvesting solutions.

From an engineering perspective, the findings highlight the critical role of vibration
mechanisms in improving harvesting efficiency and reducing crop damage. The identified research
trends provide valuable guidance for the development of advanced harvesting machines, particularly
in optimizing vibration parameters and integrating smart technologies into harvesting systems.

The main scientific contribution of this study lies in providing a systematic and quantitative
overview of global research trends, collaboration patterns, and thematic evolution in mechanical
harvesting systems. This work fills an important gap in the literature by combining multiple
bibliometric indicators to present a holistic understanding of the research field.

Future research should focus on the development of intelligent and adaptive harvesting
systems, including the integration of artificial intelligence, real-time sensing, and automated control
mechanisms. In addition, further studies are needed to improve the efficiency and sustainability of
vibration-based harvesting technologies, particularly for high-value crops such as almonds.
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