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Introduction

One of the main tasks of mechanical engineering at the moment is its modernization. The
modernization of mechanical engineering implies development on an innovative basis in the
context of the transformation of industrial and economic relations, characterized by high dynamics
of all scientific and technological processes. This includes the search for fundamentally new
energy-saving technologies and the integration of the best practices of the world's leading
countries into domestic production.

However, the realities of our time clearly reflect the unsatisfactory foundations of the theoretical
and methodological framework and the lack of an integrated approach in the search for effective
tools to influence the development process. The formation of the theoretical basis of the tools for
managing the sustainable development of scientific and technological systems in improving the
reliability and durability of the hydraulic drive of a road construction machine is a significant
scientific and practical task. Qualitative modeling of the formula for increasing the energy
efficiency of the hydraulic drive is likely with a complex impact on organizational and
technological systems, it will allow considering operating conditions, interpreting the process of
energy efficiency of the hydraulic drive of earthmoving machines, mathematical modeling of the
dynamic processes of the hydraulic drive, the methodology for substantiating the optimal
parameters of earthmoving machines, etc. Based on this, it is possible to form adequate effective
actions that affect the rhythmic development.

Main Part

The scientific problem is the need for a scientific and methodological basis for improving existing
control systems for a single-bucket excavator to ensure efficient distribution of power among its
main elements, considering system connections, which will minimize time and energy costs,
increase machine productivity.

The structure of the proposed system is formed as follows. The transformation of problems into
goals, due to objectivity and relevance, is currently the input of the management system for the
research methodology of the processes of increasing the energy efficiency of machines.
Undoubtedly, this area is diverse in many positions (climatic, constructive, operational,
technological, in terms of the availability of labor resources, as well as the level of development of
the scientific sphere, etc.). This means that the more detailed the stage of the controlled subsystem
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is studied, the deeper the differentiation of the total potential for increasing the energy efficiency
of the hydraulic drive, and the less possible its identification.

Taken together, energy efficiency, patterns of dynamic processes, performance, technologies for
reducing the energy intensity of excavation cycle cycles are a controlled subsystem, the
consistency of which will be affected by the hypothesis put forward, the goal set, and the
formulated research tasks (control subsystem).

It also describes the main conditions for the viability of a controlled subsystem and reflects the
primary factors for the stable formation of these systems [21,22,23]. Analytical research,
mathematical modeling of processes and methodology of processes determine the conditions for
formation, based on the complex knowledge of the methodological concept. Only these directions
can modify the structure and principle of decision-making at the first (interpretation of the process
of changing the energy intensity of the excavation cycle of earth-moving machines), the second
(development of a mathematical model of dynamic processes) and the third (methodology for
improving energy efficiency) stages of research.

Sustainable development implies a qualitative adaptation of mathematical models to real operation
processes and the development of a scientifically based methodology for substantiating the
optimal parameters of an effective drive (ED) of earthmoving machines. The adaptation of
mathematical models to real operation processes and the determination of the optimal parameters
of the EP must be controlled in order to have objective information about the factors affecting
them to varying degrees. Therefore, a holistic information array that allows developing a set of
practical recommendations, implementing them and analyzing the results obtained is an important
element of the system. Based on the results of the analysis of the obtained data, it is possible to
estimate the level of energy consumption and durability of the entire hydraulic drive as a system
(system output) [1,2,11].

The key element of the information array will be the interpretation of the process of changing the
energy intensity of the excavation cycle of earth-moving machines from the point of view of
mathematical models. According to a number of authors [3,4,5,6,7,8,9], the interpretation of
processes should be studied from the standpoint of the adaptation of mathematical models to real
processes of operation and energy efficiency of the hydraulic drive [10,11,12,13,14].

A well-organized system of monitoring and evaluation of the mathematical apparatus for studying
the processes and patterns of the dynamic processes of the hydraulic drive will more effectively
form tasks that require special participation of the researcher at all stages. Based on the data
obtained, it will be possible to make effective management decisions, to form a list of activities
that will change the conditions (prerequisites) for the functioning of the controlled subsystem
towards the mathematical model of research. Given the above, the described system has such
indicators as unity, structural organization, purposefulness. Note that the theoretical assumption
about the use of an integrated approach to the creation of the logical-structural scheme of the study
is significant and justified [15,16,17,18,19,20].

The implementation of the model of mathematical description of the priority research process
(energy efficiency) is consistent with a holistic variation of the elements of the mathematical
apparatus. The solution of a complex of problems, considering systemic connections, is possible
with a systematic approach to considering the effectiveness of the process.

Conclusion

An integrated approach as one of the priority conceptual principles of scientific research made it
possible to determine and adapt the main subsystems and its components, interaction, goals and
functions, develop a logical and structural block diagram of the control system by studying the
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processes of changing the energy intensity of the excavation cycle cycles of earthmoving
machines and increasing their energy efficiency.

References:

1

10

11

12

13

14

CaBunkun B.B. Cucrtemaruzanusi mnporecca HCCICIOBAHUS YIPABISEMONW MOACUCTEMOU C
MO3UIMU JIOTUYECKUX CTpyKTyp // Marepuansr IlI-ii  MexxayHapoaHOW Hayd.-TIpaK.
koH(pepennun: «Pa3Butne GopM M METOAOB COBPEMEHHOTO MEHEHKMEHTAa B YCIOBHSX
rinobanmuzanuny. — T. 2. — Taenponerponck. — 2015. — C. 82 — 85

Conosbes, J[.b. OueHka 3Hepro3arpar BbIEMOYHO-IIOIPY30YHBIX MAlIMH Ha HEpPEMEIICHUC
TOPHOI Macchl B 3aBUCUMOCTH OT reoMexaHuueckoro cocrostuus maccusa / JI.b. Conosbes //

Hosble TexHosoruu. I'opHoe oGopynoBaHue u snekTpomexaHuka. — M.: MammHocTpoeHue,
2010. — Ne 5. [J C. 22 - 26.

Tapaco, B.H. IlpuMeHeHHe METOJIOB aHATUTUYECKOW MEXAaHWUKHA TPU NPOEKTUPOBAHUU
crpoutenbHbix MammH / B.H. Tapacos, 1.B. bospkuna, M.B. Kosanenko / CtpoutenbHbie U
nopoxkabie MamuHbL. — 2003. — Ne 1. — C. 28 — 30.

TapacoB, B.H. MexaHnka KOIaHHMs TPYHTOB, OCHOBAaHHAas Ha TEOPUU MPEACIIBHBIX
kacarenbHbIX Hanpsikenuii / B.H. Tapacos, M.B. KoBanenko // CTpouTenbHble U JOPOKHBIE
mammabl. — 2003. — Ne 7. — C.38 — 43.

Tapacos, B.H. Mexanuka KomnaHus TpyHTOB KOBIIOM THJIPaBIMYECKOro dKckaBatopa / B.H.
Tapacos, M.B. KoBasienko // Ctpoutenbabie 1 gopoxHbie MamuHbl. — 2003. — Ne 8. — C. 41 —
45,

Tapacos, B.H. Teopus ynapa B crpourenscte u mamunoctpoennn / B.H. Tapacos, bospkuna
N.B. M.: U3garensctBo ACB, 2006. 336 c.

Tapacos, B.H. Teopernueckas mexanuka / B.H. Tapacos, bospkuna 1.B. M.: U3natenscTBo
Tpanc Jlurt, 2015. 560 c.

Tapacos, B.H. DHepro- u pecypcocbeperaromiasi TEXHOJIOTHS YPaBHOBEIIMBAHUS CHII TSDKECTH
pabouero obopynoBanus crpenoBsix Mamna/B.H. Tapacos, 1.B. bospkuna, M.B. KoBanenko
/I CtpoutensHbie U fopoxHbIe MammHbL. — 2007. — Ne 5. — C. 46 — 50.

®enynoB, AWM. Ananmu3 M pacueT NHEBMoynapHbIX MexaHu3moB / A.M. ®enynos, C.B.
l"aiicnep. [J HoBocuGupck, 1987. 122 c.

Isyanov, R., Rustamov, K., Rustamova, N., & Sharifhodjaeva, H. (2020). Formation of ICT
competence of future teachers in the classes of general physics. Journal of Critical
Reviews, 7(5), 235-239.

CaBunkuH, B. Pa3Butue Tteopuu 5Heprodp@GeKTHBHOCTH OJHOKOBIIOBBIX 3KCKaBaTOPOB,
JliccepTanys Ha COMCKaHUE YYEHOH CTENEHU JOKTOPa TEXHUUECKUX HayK, OMck, 2016.

Juraboevich, R. K. (2020). Technical solutions and experiment to create a multipurpose
machine. International Journal of Scientific and Technology Research, 9(3), 2007-2013.

Rustamov, K. J. (2021). Innovative Approaches and Methods in Teaching Technical
Subjects. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(5),
1861-1866.

Rustamov, K. J. (2019). Experimental Work of the Hydraulic Equipment of the Multi-Purpose
Machine Mm-1. International Journal of Recent Technology and Engineering (IJRTE) ISSN,
2277-3878.

3| Page



Nexus : Journal of Innovative Studies of Engineering Science ( JISES )
Volume: 02 Issue: 052023  ISSN: 2751-7578

E:E
|

http://innosci.org/ O

15

16

17

18

19

20

21

22

23

Dj, R. K. (2019). Experimental Work of the Hydraulic Equipment of the Multi-Purpose
Machine MM-1. IJRTE, November.

Rustamov, K. (2022). The Mathematical model of a positioning hydraulic drive: Mathematical
model of a positioning hydraulic drive. Acta of Turin Polytechnic University in
Tashkent, 12(2), 76-81.

Rustamov, K. J.,, & Tojiev, L. O. (2022). Types of Steering and Their Design
Aspects. Indonesian Journal of Innovation Studies, 20, 10-21070.

Pycramon, K. (2021). Ob6ocHOBaHHE ONTHMAJIBHBIX YIJIOB IO3UIIMOHHPOBAHUS pabodero
000pyI0BaHus MPHU KOTIAHUM IpyHTA. Tpancnopm wenkosoeo nymu, (2), 54-509.

Pycramos, K. XK. (2009). AHanu3 rugponpuBoAa COBPEMEHHBIX CTPOUTEIHHO-TOPOKHBIX
MaiuH. Cmpoumenvhvie mamepuanst, 0bopyodosanue, mexnorocuu XXI sexa, (1), 44-44.

Rustamov, K. J. (2023). Technical and Economic Indicators of a Multi-Purpose
Machine. Nexus: Journal of Advances Studies of Engineering Science, 2(2), 48-52.

Rustamov, K. J. (2023). Technical and Economic Indicators of Existing and Developed
Designs of A Multi-Purpose Machine. Procedia of Theoretical and Applied Sciences, 4.

Rustamov, K. J. (2023). Feasibility Study of the Designed Working Equipment of the MM-1
Machine. International Journal of Discoveries and Innovations in Applied Sciences, 3(2), 92-
97.

Rustamov, K.J. (2021). Development of a Dynamic Model and Equations of Motion for
Hydraulics of Multipurpose Machine Mm-1. Electronic Journal of Actual Problems of Modern
Science, Education and Training, (4), 75-87.

4 | Page



