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Introduction. Physical model of the object is any other object, individual 

properties of which completely or partially coincide with properties of the source. The 

model is created for research, which is either impossible, or expensive, or inconvenient 

to carry out on the real object. The main purposes of the creation of the models are the 

following: 

- to identify the interdependence of variables, the nature of their change over time 

and to find existing regularities. At the same time, those dependencies that are directly 

related to its functioning are determined in the source object; 

- to learn how to predict the behavior of object and control it by testing various 

control options on the model; 

- to use models to find the optimal ratios of parameters and to research special 

operating modes [1]. 

Computer model is the software implementation of mathematical model, 

supplemented by various utility programs. Computer model displays the properties of 

the physical model when a computer interprets its abstract components, i.e. programs 

[2]. In addition, computer model as a physical device can be part of test benches and 

virtual laboratories. Computer modeling allows without significant difficulties 

modifying mathematical models, which is the basis for obtaining results with a high 

degree of accuracy [3]. 

Methodology & empirical analysis. Let us consider a mechanical system consisting 

of threads and parts of a loom. In this case, during the formation of the fabric, various 

dynamic processes occur, including vibrations of the threads, in particular, longitudinal 

and transverse vibrations. Longitudinal vibrations are described by a second-order 
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differential equation, and transverse vibrations are described by a fourth-order 

differential equation, respectively: 
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After applying the method of separation of variables, equation (1) is reduced to 

ordinary differential equation with respect to time: 
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With a number of assumptions (linearity of the restoring force, absence of a 

disturbing force, a certain relationship between the kam ,,  parameters), a simplified 

mathematical model can be used [4] 

)sin()(  ktAtx  (4) 

Using (4), the solution of a less complicated differential equation (4) is written in 

explicit form. For the mathematical models (4), (3), a computer model can be created. 

Figure 1 shows a model created using the «Mathcad».  

Mathematical model 1; 
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Mathematical model 2; 
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Physical model; 

 

𝑦 = [
0
0
]; 

 

𝐷(𝑡, 𝑥) = [
𝑦

−𝑘2 ∙ 𝑦 + 50 ∙ sin(0,05𝑡)
]; 

 

𝑧 = 𝑟𝑘𝑓𝑖𝑥𝑒𝑑(𝑦, 0.100,400, 𝐷); 
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Figure 1. Computer modeling. 

 

The process of building and research the computer models is called a 

computational experiment. For this, the following steps are needed: 

‒ Highlight the essential properties of the objects under consideration; 

‒ Debugging a computer model; 

‒ Assessment of the adequacy of model constructed; 

‒ Research the model; 

‒ Analysis of obtained results. 

As an example, we consider the longitudinal oscillations and tension of the 

threads during the surf on a loom [5]. We consider that one end of the thread is fixed 

on a rock, and impact is made on the other end. Let the end of the main thread at the 

edging be connected with the reed, so the speed of this end during the surf is equal to 

the speed of the reed, and this speed can be considered linear tvv  0 , where 

ïðtv /0 ; ïðt is surf time. In contrast to, we will consider the thread to be viscoelastic 

[6]. Then the integral-differential equation of motion of the thread will be written as 

follows: 
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Boundary and initial conditions must be added to this system of equations: 
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.lx   

Therefore, the mathematical model of the task has been built, and now we need 

to write a program that implements it. 

The program and calculation results are shown in Figure 2. In this case, the software 

package "Mathcad" has been used. 

 
𝑣0 = 2;  𝑏 = 3; 𝑎 = 3; 𝑙 = 12; 𝜔𝑠 = 25;  𝜀 = 0,5;  𝛼 = 2;  𝑘 = 1,2, … ,10; 

 
𝑥 = 2; 𝑡 = 2; 

𝑏(𝑘) = √𝛼 ∙ 𝜇 ∙ 𝛽 ∙
𝑙

𝑘 ∙ 𝜋
; 
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𝑝(𝑘) = 𝜋 ∙
𝑘

𝑙 ∙ √𝛼 ∙ 𝜇
; 

 

𝑎(𝑘) =
(−1)𝑘

𝑘2
; 

 

𝑢1(𝑥, 𝑡) = 2 ∙ √𝛼 ∙ 𝜇 ∙
𝑙

𝜋2
; 

 
𝑢2(𝑥; 𝑡) = exp(−0,5 ∙ 𝜀 ∙ 𝜔𝑠 ∙ 𝜆𝑛 ∙ 𝑡; 

 
𝑢3(𝑥; 𝑡) = (−1)𝑛 ∙ 2 ∙ 𝑏 ∙ 𝑙2 ∙ (cos(𝑙 − 0,5 ∙ 𝜀 ∙ 𝜔𝑠) ∙ 𝜆𝑛 ∙ 𝑡) ∙ (𝑎2 ∙ 𝜋 ∙ 𝑛)−3; 

 
𝑢4(𝑥; 𝑡) = (−1)𝑛 ∙ 2 ∙ 𝑣0 ∙ 𝑏 ∙ 𝑙

2 ∙ (cos(𝑙 − 0,5 ∙ 𝜀 ∙ 𝜔𝑠) ∙ 𝜆𝑛 ∙ 𝑡) ∙ (𝑎2 ∙ 𝜋 ∙ 𝑛)−3; 

 

𝑢(𝑥, 𝑡) = 𝑢1(𝑥, 𝑡) +∑[(𝑢2(𝑥, 𝑡) ∙ (𝑢3(𝑥, 𝑡) − 𝑢4(𝑥, 𝑡)) ∙ sin(𝜆𝑛 ∙ 𝑎−1 ∙ 𝑥)]

100

𝑛=1

; 

 

a)                                                                                    b) 

Figure 2. Changes in displacement components. 

a) changes in displacement depending on x;  

b) changes in displacement depending on t; 

 

In most cases, one experiment or a single run of the model will not be enough to 

achieve the desired result. For example, our task is the parametric optimization of the 

initial data. When solving this problem, a separate run of the model is used. The 

optimization algorithm sets some values included in the equations of motion of the 

parameters [7]. By setting different values of these parameters, because of numerical 

experiments, the most rational values of the input parameters are determined [8]. 

Results. At the same time, a separate task is to find special values of the model 

coefficients that qualitatively change the nature of its behavior [9]. To this end, let us 

consider the analysis of numerical results (Figure 2-4). Figure 2 shows the tension 

variations curves depending time for various values of the initial tension. In this case, 

the lower curve corresponds to the initial tension value Т0 = 2, the middle one 

corresponds to Т0 = 4 and the upper one Т0 = 6. Similar curves are shown in Figure 4. 
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In this case, the values of the initial speed varied from 0.2 to 1.2 m/s. The results show 

that the value of the initial speed of the thread should not exceed 1.2 m/s. 

The nature of the change in tension depending on the x coordinate is shown in 

Figure 4. In this case, as in the previous example, the curves are plotted for different 

values of the initial speed, and the time is fixed [10]. 

 
 

Figure 3. Changes in thread tension depending on time for different values of the initial 

tension. 

  

Figure 4. Changes in tension as a function of x for different values of initial tension at a 

fixed value of time. 

 

For this example, the determination of rational values of the characteristic 

quantities is not difficult. In the general case of applying numerical procedures for 

searching for rational values, input parameters that qualitatively change the nature of 

the behavior of the problem under consideration, it is necessary to know that they exist 

and be able to estimate the range of parameters where they should be searched [11]. 

Conclusions. Figure 3 shows the change in tension depending on x for different 

values of the initial tension at a fixed value of time. In our case, the most rational values 

of the parameters included in the resolving equations are as follows: 
.125.0;4.0;2.0;2.10;60  AvT   

Methods of technology of computer modelling the dynamic processes on the 

example of the transverse vibration of the thread during the weaving process has been 

proposed, and the rational values of the input parameters have been determined. 

 

0 2 4 6 8 10
0

2

4

6

8

10

T t( )

T1 t( )

T2 t( )

t

0 5 10 15
0

5

10

15

20

Ta t( )

Ta1 t( )

Ta2 t( )

t



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
214 

Vol. 9 Issue 3                                                                                                                                            www.niet.uz 
       2024 

References: 

 [1] Mavlanov T. Development of methods and algorithms for calculating shell 

structures taking into account structural heterogeneity and interaction with various 

environments. Tashkent 2020 – 200 p. 

[2] G Abdieva, A Adizova, T Mavlanov, D Rakhimova. Modeling the process of 

deformation of viscoelastic textile materials. ACADEMICIA. An International 

Multidisciplinary Research Journal, Vol. 11, Issue 4, April 2021, pages 322-327//Impact 

Factor: SJIF 2021 = 7.492//ISSN:2249-7137//India. 

https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=4&artic

le=054 

[3] A Adizova, G Abdieva, T Mavlanov. Modeling the process of deformation of 

viscoelastic threads. SCOPUS “AIP Conference Proceedings”, Volume 2402, Issue 

1Published Online: 15 November 2021,USA. 

https://aip.scitation.org/doi/pdf/10.1063/5.0071968 

[4] A J Adizova. Determination of tension characteristics of composite materials under 

static and dynamic loading. "Scientist of the XXI century" International scientific journal, 

2022, № 5-1 (86), pages. 4-5. https://uch21vek.com/5-1_2022.html 

[5]  Sh M Salimov, G U Yusupov, G B Abdiyeva, Computer modeling of strain 

process of flexible rods with nonlinear and viscoelastic characteristics, International 

Scientific Conference, Construction Mechanics, Hudraulics and Water Resources 

Engineering CONMECHYDRO, 2020  

[6] A J Adizova. Solution of problems of linear theory of thermoviscoelasticity.  

"Scientist of the XXI century" International scientific journal, 2022, № 5-1 (86), pages. 

6-8. https://uch21vek.com/5-1_2022.html 

[7] Mavlanov T and Khudainazarov Sh, Calculation of structural-inhomogeneous 

multiply connected shell structures with viscoelastic elements, E3S Web of 

Conferences 97, 04054 (2019), pages 9  

[8] Abdieva G B 2021, Deformation of viscoelastic thread with nonlinear 

characteristics,  International scientific-educational electronic journal,  Education and 

science in the XXI century  

[9] A Adizova, G Abdieva, T Mavlanov. Computer modelling of dynamics of the 

thread in technological process. Journal of Physics: Conference Series, Volume 

2373, Applied Physics, Materials Analysis and Characterization, Number 2, December 

2022, USA. https://iopscience.iop.org/article/10.1088/1742-6596/2373/2/022060 

[10] A J Adizova, Mechanical properties of textile materials with various 

manifestations of deformation over time, "Scientist of the XXI century" International 

scientific journal, 2021, No 9 (80), pages 8-10 https://uch21vek.com/9_2021.html 

[11] A J Adizova, Vibration impact processing of machine parts, "Scientist of the XXI 

century" International scientific journal, 2020, No 12-2(71), pages 13-16 

https://uch21vek.com/12_2_2020.html 

https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=4&article=054
https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=4&article=054
https://aip.scitation.org/doi/pdf/10.1063/5.0071968
https://uch21vek.com/5-1_2022.html
https://uch21vek.com/5-1_2022.html
https://iopscience.iop.org/journal/1742-6596
https://iopscience.iop.org/volume/1742-6596/2373
https://iopscience.iop.org/volume/1742-6596/2373
https://iopscience.iop.org/issue/1742-6596/2373/2
https://iopscience.iop.org/issue/1742-6596/2373/2
https://iopscience.iop.org/issue/1742-6596/2373/2
https://iopscience.iop.org/article/10.1088/1742-6596/2373/2/022060
https://uch21vek.com/9_2021.html
https://uch21vek.com/12_2_2020.html


Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
347 

Vol. 9 Issue 3                                                                                                                                            www.niet.uz 
       2024 

C O N T E N T S 

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT 

INDUSTRY 

Dadadzhonov Sh., Akhunbabaev O., Muxamadrasulov Sh.,  

Akhunbabaev U., Erkinov Z.   
3 

Practice of production of polycomponent threas from a mixture of natural 

and chemical fibers 

Korabayev Sh. 

13 Determining the direct resistance coefficient of cotton fiber in the confusor 

tube 

Kulmatov I. 

19 Study of a new technological equipment for cleaning cotton raw materials 

from gross pollution 

Musayeva L., Polatova S. 

24 Choosing the main features of special clothing for riders, taking into account 

the requirements of consumers 

Djurayev A., Khudаyberdiyeva M., Urmanov N. 

31 
Kinematic analysis of a cam mechanism with elastic elements of the 

mechanism with elastic elements of paired cams of a boel mechanism of a 

weaving loom 

Rakhmonov H., Matyakubova J., Sobirov D,  

41 Analysis of the influence of the filling coefficient of the screw cleaner system 

with seeded cotton on the current consumption of the system 

Madrahimov D., Tuychiyev Sh. 

48 Impact of saw spacing on lint removal efficiency and quality in the linting 

process 

Monnopov J., Kayumov J., Maksudov N. 

53 Analysis of mechanical properties of high elastic knitted fabrics for 

sportswear design 

Kamolova M., Abdukarimova M., Usmanova N., Mahsudov Sh. 

59 Study of the Prospects for the Application of Digital Technologies in the 

Fashion Industry in the Development of the Creative Economy 

Ergasheva R., Khalikov K., Oralov L., Samatova Sh., Oripov J.  
71 

Comprehensive assessment of two-layer knitted fabrics 

GROWING, STORAGE, PROCESSING AND AGRICULTURAL 

PRODUCTS AND FOOD TECHNOLOGIES 

Aripov M., Kadirov U., Mamatov Sh., Meliboyev M. 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
348 

Vol. 9 Issue 3                                                                                                                                            www.niet.uz 
       2024 

Experimental study of sublimation drying of vegetables by applying ultra – 

high frequency electromagnetic waves 
74 

Alamov U., Shomurodov D., Giyasova N., Zokirova Sh., Egamberdiev E. 
81 

Chemical composition analysis of miscanthus plant leaves and stems 

Vokkosov Z., Orifboyeva M. 

88 Production of technology for obtaining oil from peanut kernels and refining 

the oil obtained in short cycles 

Khalikov M., Djuraev Kh. 

95 The importance of systematic analysis in the drying process of fruit and 

vegetable pastilla 

CHEMICAL TECHNOLOGIES 

Kuchkarova D., Soliyev M., Ergashev O. 

101 Production of coal adsorbents by thermochemical method based on cotton 

stalks and cotton shells and their physical properties 

Askarova D., Mekhmonkhonov M., Ochilov G., Abdikamalova A., 

Ergashev O., Eshmetov I. 
108 

Some definitions about the mechanism of public-private partnership and its 

role in strengthening the activities of business entities and small businesses 

Ganiyeva N., Ochilov G. 

117 Effect of bentonite on benzene vapor adsorption in order to determine the 

activation conditions of log bentonite 

Kayumjanov O., Yusupov M. 

122 Synthesis of metal phthalocyanine pigment based on npk and calculation 

of particle size using the debye-scherrer equation 

Mukumova G., Turaev Kh., Kasimov Sh. 

127 Sem analysis and thermal properties of synthesised sorbent based on urea, 

formaldehyde, citric acid 

Amanova N., Turaev Kh., Beknazarov Kh., Sottikulov E.,  

Makhmudova Y. 
133 

Corrosion resistance of modified sulfur concrete in various aggressive 

environments 

Eshbaeva U., Alieva N. 
141 

Study of the effect of adhesive substances on paper strength properties 

Turayev T., Bozorova G., Eshankulov N., Kadirov Kh., Dushamov A., 

Murtozoeva Sh. 
146 

Cleaning of saturated absorbents used in natural gas cleaning by three-stage 

filtration method and analysis of their properties 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
349 

Vol. 9 Issue 3                                                                                                                                            www.niet.uz 
       2024 

Muxamedjanov T., Pulatov Kh., Nazirova R., Khusenov A. 
158 

Obtaining of phosphoric cation-exchange resin for waste water treatment 

MECHANICS AND ENGINEERING 

Abdullaev A., Nasretdinova F. 
165 

Relevance of research on failure to power transformers, review 

Мuhammedova M. 
173 

Anthropometric studies of the structure of the foot 

Sharibayev N., Nasirdinov B. 

181 Measuring the impact of mechatronic systems on silkworm egg incubation 

for premium silk yield 

Abdullayev L., Safarov N. 

189 Electron beam deposition of boron-based coatings under vacuum pressure 

and experimental results of nitrogenation in electron beam plasma 

Kadirov K., Toxtashev A. 
195 

The impact of electricity consumption load graphs on the power 

Makhmudov I. 

204 Theoretical basis of the methodology of selecting wear-resistant materials to 

abrasive corrosion 

Adizova A., Mavlanov T.  

209 Determining optimal parameter ratios in the study of longitudinal 

vibrations of threads in weaving process using a model 

Turakulov A., Mullajonova F. 
215 

Application of the dobeshi wavelet method in digital processing of signals 

Djurayev Sh. 

222 Analysis and optimization of the aerodynamic properties of a new multi-

cyclone device 

Djurayev Sh. 

228 Methods for improving the efficiency of multi-cyclone technology in air 

purification and new approaches 

Ibrokhimov I., Khusanov S. 
236 

Principles of improvement of heavy mixtures from cotton raw materials 

Utaev S. 

241 Results of a study of the influence of changes in oils characteristics on wear 

of diesel and gas engine cylinder liners 

Abduvakhidov M. 

249 Review of research issues of determination of mechanical parameters of 

compound loading structures and working bodies 

Abduvakhidov M. 
256 

Equilibrium analysis of flat elements of the saw working element package 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
350 

Vol. 9 Issue 3                                                                                                                                            www.niet.uz 
       2024 

Kudratov Sh., Valiyev M., Turdimurodov B., Yusufov A., Jamilov Sh. 

262 Determining the technical condition of diesel locomotive diesel engine using 

diagnostic tools 

Juraev T., Ismailov O., Boyturayev S. 
269 

Effective methods of regeneration of used motor oils 

Umarov A., Sarimsakov A., Mamadaliyev N., Komilov Sh. 
276 

The oretical analysis of the fiber removing process 

Tursunov A. 

282 Statistical evaluation of a full factorial experiment on dust suppression 

systems in primary cotton processing facilities 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Yuldashev A. 

294 Historical theoretical foundations of state administration and the issue of 

leadership personnel 

ECONOMICAL SCIENCES 

Israilov R. 
299 

Criteria, indicators and laws of small business development 

Eshankulova D. 
305 

Demographic authority and its regional characteristics 

Kadirova Kh. 
310 

Assessment of the efficiency and volatility of the stock market of Uzbekistan 

Mirzakhalikov B. 

316 Some definitions about the mechanism of public-private partnership and its 

role in strengthening the activities of business entities and small businesses 

Ganiev M. 

321 Income stratification of the population and opportunities to increase 

incomes 

Aliyeva E. 
327 

Assessment of innovation activity enterprises using the matrix method 

Azizov A. 
335 

Industry 4.0 challenges in China 

Azizov A. 
341 

Industrie 4.0 implementation challenges in Germany 
 


