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PRODUCTION TESTS OF AN IMPROVED SAW SPACER OF A LINTER MACHINE
A.B. Kurbanov, O.SH. Abdurakhmonov
Termez State University of Engineering and Agrotechnologies, Termez city, Uzbekistan

The article presents the results of comparative tests of an improved SLP linter equipped with increased-diameter saw spacers
and the existing SLP linter. The spacers were designed to increase the productivity of the linter and reduce energy consumption during
seed linting. The mechanical damage of the seed cottonseed during the linter process, the degree of saturation, and the process of
producing high-quality cottonseed products according to the established technical requirements were studied. The article analyzed
that the actual productivity of the existing SLP linter under current production conditions averaged 672 kg/h for cottonseed and 29.56
kg/h for lint, while the improved linter achieved 712 kg/h for cottonseed and 34.17 kg/h for lint. Information is provided on the
manufacture of saw spacers with increased outer diameters in three variants for conducting experiments, as well as on the results of
testing to determine the quality indicators of lint and linter seeds.
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NMPOUN3BOAOCTBEHHbIE UCTbITAHUA YCOBEPUJEHCTBOBAHHOVI MEXOYNMUIbHOWU NMPOKITAOKHU
JIMHTEPHOU MALUUHbI
A.B. Kyp6aHos, O.Lll. AbaypaxmoHoB
Tepmesckuii rocyJapcTBEHHBIH YHUBEPCUTET WH)KEHEPUH U arpoTexHonoruii, r.Tepmes, Pecnyonuka ¥Y30ekucran

B crarbe mpeacTaBieHbl pe3ysbTaThl CPAaBHUTENBHBIX [TPOU3BOICTBEHHBIX HUCIIBITAHUN YCOBEPIICHCTBOBAHHOW JIMHTEPHOM
MamuHbl SJIII, ocHalEHHON NMUIBHBIMU MPOKJIAJAKAMU YBEIMYEHHOTO AMAMETpa, M CyLIECTBYyIoUeld JuHTepHOU mammHbl SJIIT.
HpOKJ’Ia[[KI/I paSpa6OTaHbI JJI TOBBIMICHUS MTPOU3BOAUTCIIBHOCTH HHHTepHOﬁ MAalIWHbI U CHUXKCHUA SHEPro3arpar npu JUHTCPOBAaHUU
ceMsH. V3ydeHbl MexaHH4YeCKHe IIOBPEKACHUS 3epHA B POLIECCE JIMHOOOPa30BaHMsl, CTENEHb HACKILICHUS U MPOIIECC IPOU3BOICTBA
BBICOKOKAa4€CTBEHHOM XHOH‘IaTO6yMa)KHOI>II MNpOoAYKIHHU B COOTBECTCTBUU C YCTAHOBJIICHHBIMU TEXHUYCCKUMU Tpe6OBaHI/I§IMI/I. B cratbe
aHaJM3MUpyeTcs, 4To (haKTH4ecKas MPOM3BOMUTENHLHOCTh CyliecTBylomero juHrepa SJIII B Tekymmx yCIOBHUSX NPOU3BOACTBA
COCTaBIIsIa B CpeaHeM 672 Kr/4 g CeMsH XJIOMJaTHUKA U 29,56 Kr/q 1jis TUHTA, B TO BPeMs KaK yCOBEPIICHCTBOBAHHBIN JTHHTEP
JocTturai 712 Kr/4 anmsa ceMsH xyomuaTHuka ¥ 34,17 xr/a mia muaTa. [IpenctaBieHsl JaHHBIC MO M3TOTOBJICHUIO TPEX BapHaHTOB
MIPOME)KYTOYHBIX MPOKIIA0K MHIBHOTO MOJOTHA YBEIMICHHOTO BHEIIHETO AUAMETPA [UIs IIPOBEICHUS SKCIIEPUMEHTOB U PE3YIIBTAThI
WCTIBITAHHUH 110 OTIPEICIICHUIO MTOKa3aTeNell KaueCTBa IyXa U CEMsH, TONYyUYCHHbBIX U3 JTHHTEpa.

Kniouesvie cnosa: nunm, onvim, nuna, kauecmeo, npoknaokd, npou3s00UmMenbHOCb, NOEPEHCOEHHOCb.
CAHYULLXOU NCTEXCOJIMN KABATU TAKMUNEDTAU BAUHNAPPATA TUBUTYYOOKYHAK
A.B. Kyp6aHos, O.LllU. A6aypaxmoHoB
JIOHMINTOXM JaBIaTHH MYXAHIUCH Ba TEXHOJOrUAXou kumosap3uu Tepmus, Tepmus, Yymxypuu Y30ekucton

Jlap Makona HaTHYaxou O3MOMIIIXOU MYKOUCABHU UCTEXCOIMU MOLIMHY JINHTEepHH TakMuitédran SJIT, ku 60 mpoKIaaKaxou
appad JIHaMeTpaIlIOH KaJOHIIyla My4axXa3 [IydaacT Ba MOLIMHU JuHTepud MaB4yymau SJIIT nemrnuxon urymaassi. IIpokiagkaxo
Oapou OanaH OapAOIITaAHN MaxCyJIHOKHY MOILIIMHY JIHHTEPH Ba KaM KaplaHu Macpadu SHEpTrysi XaHTOMH JIMHTEPKYHHUHU TYXMHA TaxXust
nrynaasy. OceOu MEXaHUKUH TOHAK TyXMi XaHTOMH paBaHIX JUHTKYHI, 1apajyal CepIlaBil Ba paBaHAM HCTEXCOIHU MaXCyIOTH TaXTau
6ananacudar MyBoQHKH TalaboTH MyKappaplllylai TEXHUK# oMyXTa Iynas/. Jlap Makola Taxjimi Kap/a IIy/1aact, K MaXCyJTHOKUH
BOKeuH JmHTepy MaBuynau SJIIT nap mapouTH KyHyHHH HCTEXCOJOT 0a Xxucobu MuéHa 672 kr/coar 6apou uurur Ba 29,56 xr/coar
Oapou JUHT Oym, Jap XO0J€ KU JMHTepU TakMuigozamiyna 6a 712 kr/coar Gapou umrut Ba 34,17 kr/coar 0apou JMHT MEpPacHI.
Masbinymor nmap Oopan oMoga KapAaHH Ce BapUaHTH MNPOKIA[KaxoW MuEHaW appa 00 JuaMeTpxou OepyHHH KajoH Oapou
ry3apOHU/IaHH TaypuOaxo Ba HATUYAXOHM CAHYMII OApOM MyaissH KaplaHW HHUIIOHIMXAHIAXOM CH(ATHH MaliM Ba TYXMHXOH a3
JMHTEPXO rupudTalIya oBap/a ryaaaHI.

Kanuoeoscaxo: mubum, maypuba, appa, cugham, kabam, X0CUTHOKI, 3apapoudd.

Introduction

In the 5LP linters, which are currently widely used in the linting shops of cotton ginning enterprises,
increasing the cross-section of the working chamber allowed to increase the linter's productivity by only 5-8%.
However, increasing the volume of the chamber did not accelerate the timely exit of linted grains from the
working chamber. As a result, the mass and density of the grain roller in the chamber increased. This, in turn,
led to an increase in the load from the grain roller to the saw cylinder [1]. To overcome the overload, give the
grain roller the required speed and ensure the linting process without jamming, an 18.5 kW electric motor was
installed on the saw cylinder.

Researcher E.K. Nuraliev [2], as a result of theoretical research, offers a KL-7 working chamber for
the linter with an increased volume. The chamber uses a mixer with an outer diameter of 240 mm. At the end
of the research work, it was found that the proposed working chamber, due to the good mixing of the mixer
with the grain roller used in it, had a positive effect on the productivity of the linter in terms of grain and lint.
There have been attempts to improve the linter equipment by the “Cotton Industry Scientific Center” [3, 4].
However, the main problem is that the results that would significantly increase the productivity of the linter have
not been achieved.
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The purpose of our research is to increase the productivity of the linter and reduce the energy
consumption spent on the linter process, which is to increase it by increasing the diameter of the saw cylinder
spacer in the working chamber, thereby increasing the linter productivity.

The following are expected as a result of the implementation of the proposed working hypothesis:
Accurate fastening of the saw shaft to the linter and the saw blades in it relative to the shaft, as well as alignment
of each grid section along the saw gap, is ensured, due to which the deviation of one saw from the nominal
position in the grid slot is expected to be much less than in the current 5LP linter. In addition, the deformation
of the saws compressed by the intermediate gaskets of large-diameter saws can be completely eliminated,
and as a result, the need to straighten the saws by hitting them with a hammer before assembling them on the
shaft can be eliminated. The thickness of the sawdust layer in the working chamber of the developed improved
linter can be reduced by an average of 1.4-1.5 times compared to the current 5LP linter. Due to this factor, as
well as the fact that the large-diameter saw spacers in the rotating saw drum at the bottom of the chamber
support the grain layer, the absolute and relative velocity of the grain layers increases, their better mixing in
the chamber, and mass exchange accelerates, and the productivity of the developed linter is expected to
increase by 1.3-1.4 times compared to the current 5LP linter.

Materials and methods

As a result of the analytical analysis, a working hypothesis was developed that replacing the saw
spacers in the saw cylinder of the current 5LP linter with increased-diameter saw spacers (the width of the
gaskets remains unchanged) can positively affect the processes in the linter's working chamber, reduce the
grain density in the working chamber, and increase productivity due to better mixing [5, 6].

Calculations and measurements have shown that up to 85% of the energy consumption of the electric
motor rotating the saw cylinder in the current 5LP linter is spent on the friction of the saw cylinder against the
grain layer and up to 15% on the friction of the saw cylinder against the grate bars. In the improved linter under
development, the penetration of the saw cylinder into the grain layer can be significantly reduced, in the current
5LP linter the penetration of the saw cylinder into the grain layer is 28 mm, therefore, all other conditions being
equal, it is expected that the energy consumption for the friction of the side surfaces of the saws in the improved
linter will be significantly reduced, i.e. by 10-15%.

Results

To determine the quality indicators of the seeds during processing according to the existing
methodology, primary seeds, separated seeds, and lint samples were selected [1]. During the testing period,
the productivity of the linter was determined by the mass of the lint and seeds produced during continuous
operation. The productivity values presented in this study were determined experimentally under actual
production conditions and do not represent the nominal passport productivity of the 5LP linter. The tests were
carried out under the current technological scheme, in which linting is performed in the first removal. For
comparison, the existing SLP linter and the improved linter were tested under the same production conditions
using the same type and grade of cottonseed. The productivity was determined from the mass of cottonseed
processed and the mass of lint obtained during continuous operation. Thus, the obtained values characterize
the actual operating productivity of the linter under the specified production conditions. In this case, the initial
seeds, separated seeds, and lint masses were recorded. The results of the laboratory analysis of the primary
seeds are presented in Table 1.

Table 1 — Results of laboratory analyses of the quality indicators of primary seeds

Seeds Quality indicators of seeds, %
Variety hairiness damagedness pollution humidity
Breeding Industry
Sultan I 10.8 3.8 3.2 8.6

To study the performance and quality indicators of the proposed improved linter machine, comparative
tests were conducted on ginned cotton seeds of industrial grade Sultan | from the existing 5LP linter in the
wool seed preparation workshop of the cotton ginning enterprise in the Jarkurgan district of the Surkhandarya
region (Fig. 1). Before conducting the tests, the technological parameters were adjusted in accordance with
the technical specifications of the machines. During the work, the influence of the linter on the quality indicators
of the manufactured products and the machine's productivity was studied.
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Figure 2 — Schematic drawing of the experimental saw spacers planned to be manufactured to improve the saw cylinder of the SLP
linter
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Figure 3 — Scenes from the process of assembling the prepared saw spacers into the saw cylinder

Table 2 — Results of comparative studies of the experimental linter under production conditions at the cotton ginning plant with the
existing SLP linter

E Comparable cars
[
s
Indicators £ 5
) § Existing SLP linter Improved linter
=
Seeds after ginning:
- hairiness % 10.8 10.8
- injury % 3.8 3.8
Seeds after lint separation:
- hairiness % 7.81 6.9
- injury % 4.46 4.3
Lint:
- mass fraction of impurities and whole seeds %
in the lint; 6.44 5.94
- staple length mm 6/7 6/7
- variety I 1
- type B B
- class "Dirty" "Medium"
Productivity of the linter:
- regarding seeds kg/hour
- about lint 672 712
29.56 34.17

As shown in Table 2, the hairiness of the seeds obtained from the existing 5LP linter is lower than that
of the experimental linter, averaging 7.81%, which, according to the current standard, is higher than the
standard for grade |. Mechanical damage to the seeds was 4.46%. The mass fraction of impurities and whole
seeds in the lint obtained from the 5LP linter averaged 6.44%, the staple length was 6-7 mm [2, 3], and
according to the quality index, it corresponds to Class | type B of Class "Filth" according to the O'zDst 645:2016
state standard [1]. Under the current production conditions, the experimentally determined actual productivity
of the existing 5LP linter averaged 672 kg/h for cottonseed and 29.56 kg/h for lint.

Discussions

In the improved linter, which is equipped with a saw cylinder with an increased diameter of the saw
spacer, the hairiness of the separated seeds obtained from grade | ginned seeds averages 6.9%, which
corresponds to the requirements of O'zDst 596:2016 "Technical seeds. According to the requirements of the
state standard, grade | corresponds to class 1. The mechanical damage of the separated seeds was 4.3%,
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which is 0.16 percentage points lower, corresponding to a relative reduction of 3.58%, compared with the
existing 5LP linting machine. The mass fraction of impurities and whole seeds in the lint averaged 5.94%, which
was less than the mass fraction of impurities and whole seeds obtained from the 5LP linter by 7.76% (abs.).

Under the same production conditions, the improved linter demonstrated an actual productivity of 712
kg/h for cottonseed and 34.17 kg/h for lint, which is 40 kg/h higher for seeds and 4.61 kg/h higher for lint
compared with the existing 5LP linter.

The reduction in the penetration of the saw cylinder into the seed layer is also important for the operating
conditions of the machine. In the existing 5LP linter, the saw cylinder penetrates approximately 28 mm into the
seed layer, which increases the frictional interaction between the saw surfaces and seeds. The use of
increased-diameter saw spacers changes the geometry of the seed layer in the working chamber and creates
conditions for its less dense arragement and more intensive movement. As a result, the saw cylinder can
interact with the seed flow more effectively, which helps explain the higher lint productivity observed during the
production tests.

The observed improvement in the performance of the experimental linter can be explained by the
change in the working conditions of the saw cylinder caused by the increased-diameter saw spacers. According
to the working hypothesis, the larger-diameter spacers reduce the density of the seed layer in the working
chamber and improve the mixing and mass exchange of the seed flow. Experimental results showed that
increasing the saw-spacer diameter from 160 mm to 220 mm reduced the volumetric density of the seed layer
from 314 kg/m? to 284 kg/m?, while its linear velocity increased from 1.13 m/s to 1.48 m/s. This change in the
seed-layer characteristics created conditions for more intensive mixing and mass exchange in the working
chamber, thereby contributing to the increased productivity of the improved linter. The reduced penetration of
the saw cylinder into the seed layer also decreases the frictional interaction between the saw cylinder and the
seed layer. This is particularly important because calculations and measurements showed that up to 85% of
the energy consumption of the saw-cylinder drive in the existing 5LP linter is associated with friction against
the seed layer. Therefore, the observed increase in productivity and the improvement in the quality indicators
of the separated seeds and lint are consistent with the previously established theoretical and experimental
relationships for the effect of saw-spacer diameter on the working process.

Thus, the results of the industrial research work on an improved linter with a saw cylinder with a saw
spacer with increased diameters showed the reliability of the justified parameters obtained from theoretical and

experimental studies presented in the previous chapters of this scientific work.
Reviewer: M.V. Izatov — Candidate of Technical Sciences, Associate Professor of the Department of “Technology and Equipment of Textile
Industry”, Tajik Technical University named after Academician M.S. Osimi.
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