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Abstract. This article presents the results of an analytical study of the process of loosening and
cleaning raw cotton from small debris by pileging working bodies of purifiers, on the basis of which
directions for further research were chosen to optimize the parameters of the developed pile drum with

spherical piles and rubber strips.

Cotton entering production contains impurities. The processes of loosening and cleaning the
fiber shreds are key in the initial stages of ginning, as they prepare the raw cotton for ginning and
directly affect the reliability, productivity of these processes and the quality of the resulting fiber.

Weed impurities are divided into large and small. Weed impurities larger than 8 mm are

classified as large debris. Weed impurities are located, as a rule, on the surface of the structural
particles of raw cotton, and inside the lobules and flakes, having weak varying degrees of adhesion to
the fiber. The efficiency of cleaning raw cotton from impurities largely depends on its qualitative
characteristics: the selected cotton variety, humidity, industrial grade, fiber length, residence time of
impurities in raw cotton, th e nature of the litter and other indicators. Drum cleaners are used to
separate small impurities from raw cotton.

Key words: weeds, loosening, cleaning, intensity, impact, main part.

Annotatsiya: Ushbu magqolada paxta xomashyosini tozalagichlarning ishchi organlarini
takomillashtirish orgali mayda iflosliklardan tozalash va tozalash darayonini tahliliy o ‘rganish
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natijalari  keltirilgan bolib, ular asosida ishlab chigilgan fozigli baraban parametlarini
optimallashtirish va keyingi tadgiqotlar uchun yo ‘nalishlar tanlangan.

Ishlab chigarishdagi paxta tarkibida iflosliklar mavjud. Chigitli paxtani titish jarayonlari paxta
tozalashning dastlabki bosgichlarida asosiy hisoblanadi, chunki ba paxta xomashyosini tozalashga
tayyorlaydi va bu jarayonlarning ishonchliligi, unumdorligi va hosil bo ‘ladigan tola sifatiga bevosita
ta’sir qiladi.

G ‘o za qobiglari, chanoq po ‘stloglari va yowoyi o ‘t aralashmalari katta va kichik iflomliklarga
bo ‘linadi. 10 mm dan katta bo ‘Igan begona iflosliklar yirik iflosliklar sifatida tasniflanadi. Yovvoyi o
aralashmalari qoida tarigasida, paxta xom ashyosining strukturaviy zarrachalari yuzasida va tolaga
ichida turli darajadagi yopishish darajasiga ega bo ‘lakchalar va tolalar ichida joylashgan. Paxta
xomashyosini aralashmalardan tozalash samaradorligi ko ‘p jihatdan uning sifat ko rsatkichlariga
bog lig: tanlangan paxta naviga, namligiga, sanoat naviga, tola uzunligiga, paxta xomashyosida
aralashmalarning turish vaqtiga bog ‘lig. Ushbu iflosliklarni paxta xom ashyosidan ajratish uchun
gozigli barabanlar xizmat giladi.

Kalit so ‘zlari: paxta, iflosliklar, titish, tozadash, intensivlik, za ’sir, jinlash, mayda.

Annomayusn’ B oannoii cmamve npugeodenvl pe3yibmambl AHATUMULECKO20 U3YYeHUs npoyecca
PaspuiXneHus U OYUCWKU XIONKA-Cblpya Om MeIK020 COpa KOJNKOGLIMU pabOyuMu OpeaHamu
ouucmumenell Ha OCHOBAHUU KOMOPOU 6blOpaHa HANPAGNEeHUs OaNbHEeUWUx UCCIe008aHUll NO
ONMUMUZAYUIO NAPAMEMPOS PA3PAOOMAHHO20 KOAK08020 6apabana co cghepuyeckumu KoaKamu u
NPOPE3UHOBLIMU NAAHKAMU.

Xnonok, nocmynaiowuii 6 npou3zeoOCmeo, codepxcum copHvle npumecu. Ilpoyeccer
Pa3PLIXTEHUs U OYUCHKU KIIOYKO8 60IOKHUCIOU MACCHL AGNAIOMCA KII0YEGbIMU HA HAYATLHBIX SMANaxX
OHCUHUPOBAHUSL, NOCKONILKY OHU 00ecneuusarom noo20MmosKy XIONKA-CbIpYd K OHCUHUPOBAHUNO U
HAnpAMYI0  GIUAIOM HA HAOEICHOCMb, NPOU3BOOUMENbHOCHb IMUX NPOYeccos U Kaiecmeo
NOY4aemo20 60N0OKHA.

Copnvie npumecu oenamcs Ha kpynnvle u meaxkue. Copuvle npumecu pasmepom 6onee 8§ mm
OMHOCAMCA K KpynHomy copy. Pacnonazaiomcsa copuvie npumecu, Kak npasuno, Ha HOEEPXHOCMU
CMPYKMYPHBIX YACMUY XI0NKA-CbIpYA, MAaK U 6HYmpu 001eK U AemyyeK, UMest ciabyio pasHyio cmenets
CYENNIEHHOCMU C B0AOKHOM. DPHEKMUBHOCIb OUUCIKU XIONKA-ColpYd OM COPHBIX npumecell 8
3HAYUMENbHOU CMENeHU 3a8UCUN OM KAYECMBEHHLIX €20 O0COOEeHHOCMEll: CeleKYyUOHHO20 CcOopma
XIONYAMHUKA, GNAICHOCIU, NPOMBIULIEHHO20 COPMA, ONUNbL BOJIOKHA, BPEMEHU HAXONHCOCHUS COPHBIX
npumecel 8 X10nKe-colpye, Xapakmepa copa u opyaux noxkazamenei. J{iis 6bloeienus us Xionka-colpya

MeNKUxX npuMeceﬁ cayarcam 6apa6aHHbze ouucmumenu.
Knroueevie cnosa: XJIONOK, COpHble Nnpumecu, pdas3poblXlIeHUus, O4Yucmkd, UHMEeHCUBHOCHb,

6‘03()6‘116‘1’)’16‘146, ()DICMHUPOGCIHM}Z, MEJIKUX.

Introduction

The processes of loosening and cleaning shreds
of fibrous mass are key to the initial stages of ginning,
since they prepare raw cotton for ginning and directly
affect the reliability, productivity of these processes
and the quality of the resulting fiber.

One of the main goals of studying the processes
of loosening and cleaning is to improve the quality of
cleaning raw cotton. The main means of loosening
and cleaning cotton are: geometric parameters: the
size of the distribution between the weed grids and
the drum piles; number, shape, length, pointedness,
quantity piles; number of reels; pin density (number
of pins per unit area); weed lattice density (number of
holes per unit length). These options determine
volume workspace.

The dissertation of R.Z.Burnashev is devoted
to the issues of cleaning raw cotton [1]. He conducted
a theoretical and experimental study of the
mechanical technology of processes for cleaning raw
cotton from small debris. Studied interaction particles
cotton with working bodies cars

A number of works are devoted to describing
the interaction of raw cotton scraps with the working
parts of cleaning machines [2, 3] Kh.l.lbrogimov,
R.V.Korabelnikov determined the parameters of the
piles (number of rows of piles, friction coefficient per
piles) that ensure the capture and retention of cotton
particles [2]. The same authors identified the
parameters of the movement of cotton particles along
the pile: the time of movement of the particle along
the pile, the time the particle leaves the pile, the
relative speed of the particles along pile V moment
right away [4].

Let us present the main results in the field of
studying distributions of characteristics scraps. One
of the first known works is the work T.A.Frolova [5],
who studied changes in the distribution of fibers
along length before And after scrabbling transition.

Similar work was carried out by Japanese
researchers [6, 7], in which has carried out a large
amount of research on transitions, changes
distribution fibers By length, By content tough weed
impurities.

A study on the distribution of cotton fiber
scraps was also carried out by the Spanish researcher

48  Technical science and innovation. 2023. Ne 4.
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A. Barella, who in his article [8] placed a series of
distributions and determined their compliance with
known laws distributions. It was proven that the
distribution of the mass of large shreds is well
described by the logarithmic normal law. As the
pieces divide the modal value of the distribution
approaches zero, and the distribution is practically no
different from exponential.

In the fundamental work of 1941 by A. N.
Kolmogorov [ 9], a mathematical model process
multi-stage crushing particles And received the
limiting distribution of particle mass as the number of
fissions tends to infinity. It has been proven that this
limiting distribution is logarithmically normal
distribution regardless from primary distribution
masses particles.

Research methods
The work uses a brief theoretical analysis of the
process of loosening and cleaning raw cotton from
impurities to select the direction of further research
for the developed pileging drum with spherical piles
and rubber strips for the purifier of raw cotton from
small debris.

Results and discussion

The interaction diagram of the loosening drum
pile and the raw cotton fly is shown in Figure 1. The
fly consists of two connected parts with conventional
masses my and mg, concentrated at points A and B.
Under the influence of the pile, a force P arises, which
acts on point A tangentially to the trajectory of the fly.
The force P can be decomposed into two components:
P,, directed along the line AB, and P, , directed
perpendicular to AB. Force P; tends to stretch the fly,
What provides loosening his And Maybe bring To
division his by two. A force P, strives rotate mass
m; around masses my. What may lead to lighting
volatiles [10, 11, 12].

P>

v

Figure 1. Scheme of interaction between the
splitter of the loosening drum and the fluff of raw
cotton

Intensity impact workers organs on flyers
determined according to the formula:
__ nM-1000
Sp = 2

(1)

Where n — rotation speed of the tuning drum,
r/s;

M — number of piles on the pile drum;

Q — quantity served in raw cotton machine,
kg/s.

In [13] defined complex index impact workers
organscleaner for raw cotton, taking into account the
speed and power parameters of these effects. For
cotton gin cars from small litter complex index
determined next way:

KO = KBOKA < [KO] (2)

Where K,,— coefficient of influence of one
pinning section of a fine cleaner litter;

K — dynamic impact coefficient;

[Ko] - permissible value comprehensive
indicator.

Impact coefficient of one pile section of a fine
litter cleaner determined By formula:

Ky = n6ZKN‘L'7]v 3)

Where ng — rotation frequency of the tuning
drum, s?;

Zx — number of rows of piles per drum;

N — number of drums in the machine;

T — time of passage of raw cotton one cleaner
drum, s;

n — coefficient taking into account the ratio
drum linear speeds and raw cotton.

In [10], the dependence of the effect of
cleaning the fibrous mass on various technological
and raw material factors, proposed by was considered
and improved F. Leifeld:

3,=M-C-S,-P, (4)

Where:

3, -absolute effect cleaning fibrous masses
from weedy impurities, %;

M — coefficient depending on the design of
cleaning machines;

C — coefficient, dependent from totality
properties material, temperature- humidity conditions
and technological production conditions;

S, -percentage content of weeds and hard
impurities in the fibrous material at the entrance to the
eyesstylish car;

P -factor, taking into account productivity and
load cleansing machine lines.

The dynamic impact coefficient is calculated as
follows:

1

Kn=—, (5)
e
where:
Pavg — average force blow;

P « — critical force blow.

Technical science and innovation. 2023. Ne 4, 49
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So way, complex index for cleaner small
litter equal to:
1
Ko = npZg Ny % < [Ko], (6)
Pg
The index maybe be used for forecasting
quality of processed raw materials when designing
new technological chain schemes cleaning cotton.
Expression for law movement particles:

ZZ = Vot _&Sin wot, (7)
wo

Where:

V o — speed pile;

® o — circular frequency own fluctuations
particles.

Condition departments weedy impurities from
particles:

mVowoy = Qcz) (8)

where:  m ¢ — weight weedy particles;
Q ¢ , is the component of the force of fixing the

weed particle on the surface of the cotton in the direction
of the OZ axis.

Quantities cotton at the entrance to the opening
and cleaning machines let's denote Q (kg/s). Time
stay cotton cleaner, if pile drum takes 1/2 her

surfaces, is:
1

t=-- )

where  n - speed rotation drum, r/s
While the cotton is in the purifier, under the
influence of the impact forces of the working parts,
impurities are released, due to which the mass of
cotton shreds changes. As a result of the loosening
process, the density of the cotton changes. The
differential equation of motion of a weed particle

looks similar:

_ SO .
z = -sin wot, (10)

where S ¢ — pulse instant forces; m i — weight
flyers; o o— angular frequencyown vibrations of the

fly.

Conclusion

Thus, there are many factors that influence the
effectiveness processes of loosening and cleaning
cotton shreds. Because fibrous flow V gap between
the tuning drum and a weed fence It has random
density varying over a wide range, then the stability
and stationarity of this flow, which is directly
reflected in the uniformity of the output flow depends
on the dynamics of the operation of the purifier tuning
drums.

In conclusion, we can say that many
researchers have examined the process of loosening
and cleaning fibrous material from impurities, and
established patterns of efficiency of the cleaning

process from various parameters of the working
body. However, these conclusions were made for a
specific case and for cleaners with specific
parameters of the working bodies. When changing
the parameters, for example, of the pile drum of a raw
cotton cleaner from small debris, it is necessary to
clarify its effect on the process of loosening and
cleaning raw cotton.

Based on the above-described direction of our
research, we chose to optimize the main parameters
of the developed peking drum with spherical piles
and rubber strips for the raw cotton cleaner from
small impurities.
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Abstract. This article analyzes the results of changes to the working parts of a cotton cleaning
unit from small and large impurities. It is known that the UXK installation uses continuous cleaning
technology, that is, the cotton entering the purifier is cleaned in all its cleaning sections and then
transferred to another process. In these sections, pieces of cotton wool from the separated waste are
regenerated in a separate drum. Existing purifier suppliers use a manually operated mechanical system
to monitor its performance. These factors do not make it possible to control the cleaning process when
the quality indicators of cotton change. When processing cotton, the inability to control the efficiency
of the cotton ginning process and the frequency of ginning does not allow obtaining fiber with the same
quality indicator. This causes technological difficulties when processing cotton fiber in further
processes.

Taking these shortcomings into account, an improved technology for the UXK treatment plant
was developed. In this technology, once the cotton contamination reaches the recommended level of
contamination before ginning, the ginning unit is removed from the ginning unit by a controlled section
into five parts and transferred to the next process. This control technology allows you to change the
cleaning process depending on the initial contamination of the cotton.

Key words: cotton, cleaning, combined, mineral impurities

Annomayun. B oannoti cmamve npoaHanuzupo6anvl pe3yibmamvl GHECEeHUs UMEHEHUU 6
pabouue opzanvl azpe2ama OYUCMKU XAONKA OM MEKUX U KpYnHuIX npumeceli. HM3zeecmno, ymo Ha
yemanoske YXK npumensemcsi mexHono2us HeNnpepvleHOl OYUCHKY, MO eCMb NOCMYNalowul 6
ouucmumens XJ10N0K OUUWAEMCS 80 6CeX €20 CeKYUAX OYUCMKU, a 3amem nepeoaemcs Ha Opy2ou
npoyecc. B smux cexyusax KycouKu 8amuvl U3 OMOENIEeHHbIX 0MX0008 Pe2eHepUpyIOmcs @ OmoeIbHOM
bapabane. Cywecmeyouue noCmMagujuky oyucmumenell UCHOIL3YIOM MeXAHUYECKYI0 CUCEMY C
PYUHBIM  YnpaeieHuem Ol KOHMPONs ee Hpou3so0umensHoCmu. IOmu  Qaxmopsl He 0aiom
603MOJICHOCIU KOHMPOAUPOBAMb NPOYECC OYUCIMKU NPU USMEHEHUU KAYeCMEEHHbIX noKasameneu
xnonxa. Ilpu nepepabomke XI0NKA HEBO3MONCHOCIb KOHMPOIUPOSAMb dPPeKmusHocms npoyecca
XJONKOOHYUCTKYU U 4ACMOMY OXCUHUPOBAHUSI He NO3BOJsem NOLYUUMb BONOKHO C OOUHAKOBbIM
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