NCCIEJOBAHUE PACCTOAHUSA MEXAY PESUHOBbIMU
IIJIAHKAMM BAPABAHA U ITUJIOH

Mamascanos lllaskam Onumdxconosuy, dokmop gunocogpuu (PhD) no
MeXHUYecKUM HayKam, OOYeHm
Hamaneanckoeo ecocyoapcmeennoco mexnuuecko2o yHusepcumema
AHHOTanuMs. B maHHOW cTaThe paccMOTpPEHBI BOMPOCH 3(PPEKTUBHOTO
U3BJICUCHHSI XJIOTIKOBBIX BOJIOKOH M3 OTXOJOB, OOpa3yrOIIMXCS MPH MEPBUYHOM
nepepaboTKe XJOMKa-chipia. B 4YacTHOCTH, 3KCIEPUMEHTAIbHO MCCIEIOBAHO
BJIMSIHUE PACCTOSIHUS MEXAY PE3MHOBBIMU IJIAHKAMM pa3euTelbHOro 6apabdana
U MWIbYATON MOBEPXHOCTHIO, a TAKXKE YIrjia YCTAaHOBKH IUIAHOK OTHOCHUTEIHHO
1eHTpa Oapabana Ha 3¢(PEKTUBHOCTh pereHepaluu U OTIEJICHUs] B pereHepaTope
IRX. VYcraHnoBiaeHo, u4To MakcuMaibHas dS(PGEKTUBHOCTh pereHepaluu
JIOCTUTAETCS TIPU PACCTOSHUM MEXAY TUIAaHKAMU U TUJIONW 4 MM U yTJie YCTaHOBKH
wiaHok 15°. JlaHHble mapameTphl CIOCOOCTBYIOT CHH)KCHHMIO IMOTEpPh XJIOMKa B

OTXO0J1aX U TIOBBIIIEHUIO 001IeH 3P PEKTUBHOCTUA TEXHOIOTUYECKOTO MpoIiecca.
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Abstract. This article investigates the process of efficient extraction of
cotton fibers from waste generated during primary cotton processing. In particular,
the influence of the distance between the rubber slats of the separating drum and
the saw surface, as well as the installation angle of the slats relative to the drum
center, on regeneration and separation efficiency in the 1RX regenerator was

experimentally studied. The results showed that the maximum regeneration
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efficiency is achieved when the distance between the slats and the saw is 4 mm and
the installation angle of the slats is 15°. These parameters contribute to reducing
cotton losses in waste and improving the overall efficiency of the technological
process.

Keywords. raw cotton, regenerator, separating drum, rubber slats, saw,
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waste, cleaning process

Introduction. In the primary processing of raw cotton, the recovery
(regeneration) of cotton fibers from waste is considered one of the important
technological stages. In this process, the efficiency of regenerator units largely
depends on the parameters of their working elements. In particular, the design of
the separating drum, the relative distance between its slats and the saw surface, as
well as their angular positioning, have a significant impact on regeneration
efficiency.

In existing technologies, the distance between the saw and the working
elements in brush-type separating drums is typically set within the range of 0-2
mm. However, when rubber-slatted drums are used, excessively reducing this
distance may lead to damage of the rubber by the saw teeth. Therefore,
determining the optimal technological parameters is an urgent scientific and
practical task.

The main part. In this study, using the IRX regenerator as an example, the
effect of the distance between the rubber slats of the separating drum and the saw,
as well as the installation angle of the slats relative to the drum center, on the
regeneration process was investigated.

In previous studies, the slats were mainly arranged along the drum axis and
widely used in cotton cleaning machines. In this work, however, the inclined

arrangement of the slats was considered, which ensures not only the separation of
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cotton particles but also increases the repetition of the cleaning process as the
cotton moves along the slat surface.

Under experimental conditions, the processed raw cotton of the first
industrial grade had the following characteristics: contamination — 5.6% and
moisture content — 8.6%. The amount of cotton particles in the waste supplied
from the UXK cleaning system to the 1RX regenerator was found to be 20.6%.

During the experiments, the following parameters were studied:

« slat installation angles: 10°, 15°, and 20°;

« distances between the slats and the saw: 2 mm, 4 mm, and 6 mm.

Analysis. The obtained results indicate that both the distance between the
slat and the saw, as well as the installation angle of the slat, have a direct impact on
regeneration efficiency.

« 2 mm distance: although the cotton separation rate is relatively high, a larger
amount of cotton remains in the waste.

« 4 mm distance: this represents the optimal condition, where the separation
efficiency approaches its maximum values.

« 6 mm distance: as the distance increases, the efficiency of removing cotton
from the saw teeth decreases, leading to greater cotton losses with the waste.
Regarding the effect of the angle:

« at 10°, the efficiency is at an average level;

o at 15°, the highest performance is observed;

« at 20°, the efficiency slightly decreases.

This can be explained by the fact that excessive inclination of the slats

negatively affects the complete separation of cotton from the saw surface.

"IxoHoMuKa u counyM" Ne5(144) 2026 www.iupr.ru



Figure 1. Waste separated from the UXK cleaning system

Regeneration efficiency of the cotton regenerator at a slat installation angle

of 10°, depending on the distance between the slatted drum and the saw

Table 1
Distance | Waste separated Amount of Cotton Regeneratio
between slat from 1RX cotton separated| contentin |n efficiency,
and saw, mm | regenerator, kg | with waste, kg waste, % %
2 110,5 4,8 4,3 95,6
4 109,6 4,2 3,8 96,1
6 112,4 5,5 4,8 95,1

Regeneration efficiency of the cotton regenerator at a slat installation angle

of 10°, depending on the distance between the slatted drum and the saw

Table 2
Distance | Waste separated Amount of cotton] Cotton Regeneratio
between slat from 1RX separated with | contentin |n efficiency,
and saw, mm | regenerator, kg waste, kg waste, % %
2 112,0 4,2 3,7 96,2
4 114,2 3.9 3.4 96,5
6 111,3 4,8 4,3 95,6

Results. According to the research results, the following key findings were

obtained:
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The highest regeneration efficiency was 96.5%.

The optimal parameters were determined as:

distance between the slat and the saw: 4 mm;

slat installation angle: 15°.

In addition, the maximum separation efficiency reached 99.2%.

It was experimentally confirmed that an increase in the distance between the
slat and the saw leads to a gradual decrease in separation efficiency.

Conclusion. The results of the conducted scientific research showed that the
efficiency of the rubber-slatted separating drum in the 1RX regenerator is directly
dependent on its design parameters.

The optimal operating mode is recommended as follows:

distance between the slat and the saw: 4 mm;

slat installation angle relative to the drum: 15°.

These parameters:

increase regeneration efficiency,

reduce cotton losses in waste,

improve the overall efficiency of the technological process.

The obtained results are of significant scientific and practical importance for
the improvement and optimization of regenerator units in the cotton processing

industry.
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