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Annotation. The article talks about a dynamic model that explains how impurities
travel inside the bulk of cotton and how they are elastically connected to the cotton.
Based on the parameters of the cleaning drum, patterns have been observed in the
movement of the particles inside and on the surface of the cotton mass as a result of
forces acting on them. The radius of the cleaning drum and the angular velocity of
the drum represent the forces acting on the particle.
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Known designs of cleaners are based on shock-shaking action on fibrous material
[1]. Even though the improvement of purifier designs is an ever-increasing trend,
the industry's demand for highly efficient purifiers is not decreasing. It should also
be noted that with the improvement of purifier designs, their main working elements
remain the same. This, in our opinion, is a consequence of the fact that the essence
of the process of cleaning fibrous material from impurities is not sufficiently
disclosed; the existing dynamic and mathematical models do not fully correspond to
the real cleaning situation. Therefore, any progressive attempts to describe the
purification process using the latest scientific advances should be welcomed.
Linear [ 2 ], and nonlinear [ 3 ] dynamic models of the process of cleaning fibrous
material are known. Models have also been developed aimed at separating impurities
from the surface of a layer of fibrous material [ 4 ], separating debris from fibrous
material when layers are shifted [ 5 ], and separating debris during their interaction
with the working parts of the baking powder [ 6 ]. There are also attempts to describe
the process with empirical formulas based on experimental material [ 7 ]. Even
though the models sufficiently solve the problems assigned to them, due to the
assumptions made in the development or analysis of the models, some questions
were not answered, which led to the development of a dynamic model that takes into
account the masses of the speck associated with the fibrous material by an elastic
band, the force of dry friction interacting with the surface of the material.

universalpublishings.com


mailto:olimjon5008@mail.ru

I

‘ DEL INTERNATIONAL CONFERENCE ON
MEDICINE, SCIENCE, AND EDUCATION
v Volume D1, Issue 02, 2024

Let the fibrous mass contain a speck of massm,, which is connected to it by an
elastic element and the force of dry friction. Depending on its location in the fibrous
mass, we divide the mote into two types. The first type of specks is located on the
surface of the scrap and in contact with the mesh surface. Such specks have an
angular velocity equal to the speed of the peg, and in addition, under the influence
of centrifugal force, they predominantly move through the mesh hole in the radial
direction from the center. We denote the distance from the center to the speck by
r(t). We assume that the speck is connected to the fibrous mass through an elastic

element with variable stiffness and write the equation of motion of the speck

m. i =m.gsin(a + ot) + m_i? /R -k (r —R) (1)

where ks the stiffness coefficient of the mote-fiber bundle and depends on the
movementr —R, i.e.k, =k (r—-R), Wwhere the function k_(z)is determined

experimentally and has a monotonically decreasing character, and after the
separation of the speck from the fibrous mass it becomes zero, i.e. should be taken
k.(z)=0atz > z,. In particular, this function can be chosen as piecewise constant

k =kyfor z<zyand k=0for z > z,or piecewise linear k, =k, (z,—z)for z<z,and
k=0forz>z,.

The displacement r(t) satisfies the following initial conditions

r=R, F=Rofatt=0

In this case, the time for t =t, a speck to leave the mesh surface is determined from
equations:

k[r(t) -R]=0

If t, <t, then the speck manages to leave the surface of the mesh during the contact
of the scrap with the surface of the mesh, t, > t, then the speck after the interaction

of the scrap with the mesh surface does not leave the scrap and continues to move
with it. The results of integration of equation (1) are presented in ( Fig. 1)
The second type includes specks that are found in the fibrous mass at a distance r,

from the center of the drum, andr, <R,

In this case, these types of specks move for some time in the area inside the fibrous
mass, and the movement of the specks relative to the shred is predominantly in the
radial direction. To compile the equation of motion of a mote, we assume that
the mote is acted upon by the force of connection between the mote and the fibers,
as well as the frictional force on the surface of their contact as a result of the
movement of the mote relative to the fibrous mass. We assume that the friction force
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Is directed tangentially to the trajectory of the mote, and the mote makes an angular
movement together with the piece of fibrous mass.

We set the origin of the coordinate in the center of the drum and determine the
position of the speck by coordinates ( x, y)in the plane x0y .

x=r(t)sing, y=r(t)cosé(2)
Let's create equations for the kinetic energy of a speck

T =%(>‘<2 +y2) =%(r2 +120%)(3)
The following forces act on the mote with projections along the axes OxandQy

1. Gravity of a speck

X1=0,Y;,=-m.g(4)

2. The strength of the binding of the mote to the fibers, depending on the distance
r-R

X, =—k_(r=R)(r—R)sin@, Y, =—k_ (r —R)(r - R)cos@5)

3. Dry friction force on the contact surface of the speck with the fibrous mass

X y
X3 =-mgf ————— Y3 =—mgf ——2— (6)
Vi2 +r26? Vi2 +r26?
We accept the coordinate r as a generalized one and find the generalized force
OX oy
Qr=(Xy+ X5+ XS)E +(Y1+Y; +Y3)E

Using expressions (3.12.4) - (3.12.6), we obtain
Q, =k, (r~R)(r - R) -2

Let us now compose the Lagrange equation of the second kind
d(oT) oT
al5) 5

—mg cosé (7)

dt
Putting expressions for kinetic energy (3) and generalized force (7), we compose an
equation to determine the variabler

m, gff — +m,gsin 0(8)

NI +r%0
Equation (8) for a known angular displacement of the scrap 8 = 6(t)
integrates under initial conditionsr =R, r =Rw,att =0

m.F=m.6%r? —k_(r —R)(r —R) —

From the results, it is clear that this parameter plays a significant role in the process
of removing the speck. At small values, the speck is quickly removed from the
composition of the scrap. For example, if we assume that the separation of the speck
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from the scrap occurs when the stretching value is reached § = 0.02, then the weight
of the speck for which the parameter o..takes valuesw.. <1000, then they are

removed from the fibrous mass. The remaining specks are where .. >1000, then the

initial speed of the speck will be insufficient for them to be removed from the mass.
If the drum speed is accepted, , =120 cex‘then specks with the parameter

.. =1000Will also be removed.

Similar mathematical models have been compiled and used in other cotton
processing processes when dismantling the reel and supplying cotton for processing,
ginning cotton, and during pneumatic transportation of fibrous material [8] — [18].
Conclusions. As a result of the analysis of the dynamic model of the interaction of
trash impurities with the fibrous mass in the presence of an elastic connection
between them, the dependence of the parameters of the movement of trash on the
angular velocity and radius of the working drum of the cleaner was established,
which can be used in the development of cleaners for raw cotton.

REFERENCES

[1]Handbook of primary processing of cotton. Edited by Omonov and F.B. (in Uzbek
). Tashkent-2008

[2]Miroshnichenko G.I1. _ Fundamentals of designing machines for primary processing
of cotton. — M., “Mechanical Engineering”, 1972. — 486 p.

[3]Lebedev D.A. and etc . A nonlinear model of the impact on a weed particle during
fiber cleaning. Journal "Textile Industry Technology", No. 5(320), 2009.

[4]Korabelnikov A.R. etc. Isolation of impurities from the surface of a layer of fibrous
material. Journal "Textile Industry Technology", No. 4(340), 2012.

[5]Korabelnikov A.R., Korabelnikov R.V., Lebedev D.A. Theoretical aspects of the
mechanism of release of weed particles from fibrous material when layers are shifted
(discharge). Journal "Textile Industry Technology", No. 8(329), 2010.

[6]Khosrovyan |.G. and others. The general theory of the dynamics of fibrous
complexes in the process of their interaction with the working bodies of the baking
powder. Journal "Textile Industry Technology", No. 6(342), 2012.

[7]Sevostyanov A.G. Methods and means for studying mechanical and technological
processes in the textile industry. Moscow » Easy industry ". 1980.

[8]Mardanov B., Sarimsakov O., Theoretical study of the process of mechanical
breakdown of cotton seeds.// J ournale of F e r gana P olitechnial Insitute . 2017, No.
1, B.125-127

[9]Abbazov I., O. Sarimsakov, M. Khodjiev, B. Mardonov. Waste Produced at Cotton
Waste Factories. // American Jural ASCIT Communications. 2018; 5(2): pp.22-28

[10]Sarimsakov O. Ruzmetov M. Dynamics of the interaction of the worker organs with

17

cotton in the bulletproof machine //J. Total problems. 2016, No. 4 , pp.31-34

universalpublishings.com



‘ - INTERNATIONAL CONFERENCE ON
MEDICINE, SCIENCE, AND EDUCATION
v Volume 01, Issue 02, 2024

[11]Abdukarimovich, MO, Ibragimovich, AK and Sharipjanovich, SO (2018) Designing
a New Design of a Loading Cylinder for Pneumomechanical Spinning Machines.
Engineering, 10, pp. 345-356.

[12]Muradov R., Burnashev RZ, Sarimsakov O.Sh. The dynamic task of the interaction
of raw cotton with the working bodies of processing machines. // J. Mechanic
problems. 2001, No. 34, p. 55-58.

[13]Obidov A., Akhmedkhodjaev Kh., Sarimsakov O., Holikov Q.Investigation of the
Properties of Fibrous Cotton Seeds, for Sorting on a Mesh Surface. // Scientific
Research Publishing. The USA. J.Engineering. 2018,10, pp.572-578.

[14]Sarimsakov O. The possibility of reducing cotton consumption in cotton. //
American Journal of Science and Technology. // 2016; 4 (6): pp.68-72. http:
www.aascit.journal/ajst.

[15]Sarimsakov O., Isaev Sh., Sultanov O., Goybnazarov E. Theoretical Features of the
Process Cleaning Zone between Sections of Raw Cotton from Weed Impurities //
Engineering, 2020, 12, 739-747 (Web of Science),
https://www.scirp.org/journal/eng

[16]Sarimsakov O., Sh. Ergashev, K.Sharipov, Improvement of the Process of
Separation of Cotton Fiber from Seeds // Engineering > Vol.14 No.12, December
2022 // Engineering, 14, 567-577. doi: 10.4236/eng.2022.1412042

[17]Sarimsakov O., Sharibaev, E., Sharifbaev, R. Process monitoring of devil machine
electric engine in cotton primary processing enterprises // AIP Conference
Proceedings this link is disabled, 2023, 2700, 050024

[18]Sarimsakov O., Sultanov, S., Makhkamov, A. Modeling the process of air separation
of cotton particles in roll box of the seed-cotton separators // AIP Conference
Proceedings this link is disabled, 2023, 2700, 070011

[19]Sharipjanovich, S. O. Yo’ldashev Xasanboy Sulaymon O’gli. Sharipov Xayrullo
Numonjonovich, Madumarov Sanjarbek Rustamjonovich, INVESTIGATION OF
SEPARATION OF USABLE FIBERS ADDED TO CONTAMINANTS DURING
CLEANING COTTON “O ‘ZBEKISTONDA FANLARARO
INNOVATSIYALAR VA ILMIY TADQIQOTLAR” JURNALIL

[20]Sharifjanovich, S. O., & Khamidovich, K. A. M. (2023). Increasing the efficiency
of fiber cleaning by improving the process of removing cotton fiber from the teeth
of the saw. Multidisciplinary Journal of Science and Technology, 3(5), 346-349.

[21]Xasanboy, Y., & Azamjon, D. Theoretical Analysis of storing, cleaning, and
processing of seed cotton. Scientific Journal Impact Factor.

[22]ynnames, X. C., Wuamosa, M. JI., Capumcakos, O. III  (2023) APPA
TUIJIAPUJIAH TIAXTA TOJIACMHM EUYMB OJIMII >KAPAEHU
[TAPAMETPJIAPMHU WJIMHNU ACOCJIAILL "ILM-FAN VA INNOVATSION
RIVOJLANISH" xalgaro ilmiy-texnikaviy jurnal, 6(6) 84-95

[23]Numonjonovich, S. X., Rustamjonovich, M. S., & Sharipjanovich, S. O. (2022).
INVESTIGATION OF SEPARATION OF USABLE FIBERS ADDED TO
CONTAMINANTS DURING CLEANING COTTON. O'ZBEKISTONDA

18 universalpublishings.com


https://www.scirp.org/journal/eng
https://www.scirp.org/journal/journalarticles.aspx?journalid=64
https://www.scirp.org/journal/home.aspx?issueid=17441#122054
https://www.scirp.org/journal/home.aspx?issueid=17441#122054
https://doi.org/10.4236/eng.2022.1412042

‘ - INTERNATIONAL CONFERENCE ON
MEDICINE, SCIENCE, AND EDUCATION
v Volume 01, Issue 02, 2024
FANLARARO  INNOVATSIYALAR VA ILMIY  TADQIQOTLAR
JURNALLI, 1(8), 488-493.

[24]Abdukarimovich, Najmitdinov Shuxrat, and Yuldashev Khasanboy Sulayman
o‘g‘li. "Toma axpatumn >xapaéHuga Xomami€ BaJIUTH 3UWIMNTH Ba TE3JIUTHHUHT
axamuatu ypranum Ba Takkociamnt." TECHNICAL SCIENCE RESEARCH IN
UZBEKISTAN 1.5 (2023): 250-256.

[25]Jurayev, Y., Yuldashev, K., & Tuhktaev, S. (2022). Investigation of fiber loss in
impurities from the ss-15a separator. EBpasuiickuii KypHaJI aKaJIeMHYECKUX
uccienoanwmid, 2(11), 425-431.

[26]Sarimsakov, O., Yuldashev, K., Tuxtaev, S., Urinboyev, B., & Xoshimov, U. (2023,
June). Methodology for performing aerodynamic measurements in cleaning seed
cotton. In AIP Conference Proceedings (Vol. 2789, No. 1). AIP Publishing.

[27]1brohim, M., & Xasanboy, Y. (2021). Theoretical analysis of the motion of raw
cotton with uniform feeder in a cotton cleaner. The American Journal of Engineering
and Technology, 3(01), 13-20.

[28]Yuldashev, K. S., Abduraximov, K. A., Inamova, M. D., & Mirgulshanov, K. A.
(2021). DEVELOPMENT OF THE DESIGN OF A FEEDER OF VIBRATION
ACTION FOR  SUPPLYING COTTON SEEDS TO  LINTER
MACHINES. SCIENCE, EDUCATION, INNOVATION IN THE MODERN
WORLD, USA.

[29]Sharipjanovich, S. O., & Maripjanovich, K. D. Yo’ldashev Xasanboy Sulaymon
O’gli, Jurayev Yo’ldashxon Yunusxon O’g’li, INVESTIGATION OF LOSING
FIBER DURING CLEANING COTTON.«Zamonaviy dunyoda amaliy fanlar:
muammolar va yechimlar» nomli ilmiy, masofaviy, onlayn konferensiya, May 18,
2022.

[30]Haxxmutauaos C. m AonynxadpuzoB b. (2023). SKCITEPUMEHTAJIBHBIE
NCCIEAJOBAHNUA  BAPHMAHTOB [IPOOUIIEN  KOJIOCHUKOBBIX
PEHIETOK HA DKCIEPUMEHTAJIBHOM VYCTAHOBKE MOOVJIA
KPYITHOI'O COPA. HAYKA 1 MHHOBAIIMOHHOE PA3BUTHUE , 6 (3), 99-
105.

[31]Sarimsaqov, O., Obilov, B., Isayev, S., Muhsinov, I., Muhiddinov, S., & Inamova,
M. (2023, June). Theoretical study of the process of contaminants from raw cotton
moving on the surface of the grate. In AIP Conference Proceedings (Vol. 2789, No.
1). AIP Publishing.

[32]Muhsinov, 1., Sarimsaqov, O., & Egamov, S. Mexanik yuklanish ta’sirida
tebranuvchi to‘rli yuzadagi kichik tebranishlarining tahlili. In The X International
Scientific and Practical Conference™" Trends and prospects for the development of
modern education”, November 20-22, 2023, Munich, Germany. 422p. (p. 361).

[33]lsaev, S., Inamova, M., & Muxsinov, I. (2023). Paxta Chigitini Laboratoriya
Sharoitida Analizlar Taxlili. Talgin va tadgiqotlar, 1(21).

[34]Sarimsakov, | Muhsinov “Theoretical Study of the Movement of a Piece of Cotton
on the Surface of the Grid in the Process of Separating Large Impurities from Raw

19 universalpublishings.com



‘ - INTERNATIONAL CONFERENCE ON
MEDICINE, SCIENCE, AND EDUCATION
v Volume 01, Issue 02, 2024
Cotton” International Journal of Innovative Research in Sciences and Engineering
Studies (IJIRSES) www.ijirses.com ISSN: 2583-1658 | Volume: 2 Issue

[35]Haxmutaunos, L. A., Illapunos X. H. (2023). CosepiieHcTBOBaHKE Tpoiiecca
OTJCJICHUsSI XJIOTIKOBOTO CBIPhSI OT HECYIIEro BO3JyXa pecypcocOeperaronium
criocobom. PecniyOnmkanckasi HaygHo-nipakTuueckas konpepenuus «XXI ACPIJA
MHHOBAIIMOHHBIX TEXHOJIOTHU, PASBUTHS HAYKU U TIEJJATOTA
JOJI3APb MYAMMOJIAP» , 1 (10), 110-117.

[36]Haxxmutauros, . A., & Ilapumos, X. H. (2023). XXuH MamuHacu HITIH
KaMEPAaCUHUHT KOHCTPYKCHSACH Ba OOINKa JCTAUIAPUHUHT TOJA aXPaJTUIIT
x)apaéaura Tabcup ommmiapuau Tagkuk Kutwir. ' XX ASRDA INNOVATSION
TEXNOLOGIYALAR, FAN VA TA’LIM TARAQQIYOTIDAGI DOLZARB
MUAMMOLAR" nomli respublika ilmiy-amaliy konferensiyasi, 1(10), 104-109.

[37]Tyxtaes lllepzon, & CapumcakoB Omumxkon (2021). [TAXTA FAPAMUHU
MEXAHUWK BY3UIIl BA XABO TPAHCIIOPTUT'A VY3ATUIIOATU
HOTEKUCJUKHU VYPIAHHUILL Oriental Renaissance: Innovative, educational,
natural and social sciences, 1 (4), 477-482.

[38]lllapumoB, K., AxmerxomkaeB, K., u Mapaonos, b. (2019). Teoperuueckue
UCCJICIOBAHUS JIBIDKCHMSI OJTHOM OIOpPBI BIOJIb KOJIOCHUKOBBIX PEIIETOK C
KOHEYHBIM npodusiem mkuHa. [Ipodaembl Mmexanuk, 4, 55-58.

[39]11apumos K., Axmetxomxkaes K., Tamkudae M., CapumcakoB O. MaremaTuieckast
MOJIEJTb IBIKEHUS CEMSH TI0 BOTHYTOMY TIporiibHOMY peOpy. MammHOCTpOeHHE,
2020, 12, 216-227.

[40]Azimov SS, Tursunov IT, Yuldashev KS. DEVELOPMENT OF THE DESIGN OF
A FEEDER OF VIBRATION ACTION FOR SUPPLYING COTTON SEEDS TO
LINTER MACHINES Proceeding IX International Conference «Industrial
Technologies and Engineering» ICITE-2022, Volume IV M. Auezov South
Kazakhstan University, Shymkent, Kazakhstan December. 2022:09-10.

20 universalpublishings.com



