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The article presents the results of the study of the deflection of saw blades of the
4DP-130 fiber separating machine. The deflection of the saw blade occurs when the
saw touches the grate, which occurs due to errors in the assembly of the saw cylinder
and changes in the tightening force of the saw package. The work studied the effect
of the design of inter-saw pads on the deflection of saw blades mounted on the saw
shaft. The experiment compared serial pads obtained by casting from AK5M2 alloy
and experimental pads obtained by welding from sheet steel St.3.The research found
that when using steel inter-saw pads, the deflection of saw blades can be reduced by
15%, which allows extending the service life of saws and reducing accidents in gin
shops of cotton ginning plants.

B cmamuve npusedensvt pezyibmamosl uccie008anus npocuda NUIbHLIX OUCKOS
eonoknoomoenumenvrou mawiunvt 4/[I1-130. Ilpozud nunvnozo oucka 6o3nukaem
npu Kacanuu RUabl ¢ KOJIOCHUKOM U3-3a NOZPeutHocmell cOOPKU NUTbHO20 YUIUH-
0pa u usMeHeHUus CUNbl 3AMANHCKU nakema nui. B pabome uzyuanoce éaruanue Kon-
CMPYKUUU MeHCOYRUTLHBIX NPOKIAOOK HA NPOCUD NUTLHBLIX OUCKO8, CMOHMUPO-
6AHHBIX HA NUAbHOM éane. B sxcnepumenme cpagnusanucy cepuiinvie npoKk1aoKu,
noayuaemvie aumovem uz cnaasa AKSM?2, u yxcnepumenmanvhsle npoKkiIaoKu, no-
ayuaemvle ceapkout u3z aucmoeoiu cmaiu Cm.3. B pezyromame uccnedosanuii
YCMAanoe1eno, Ymo npu UCHONb30BAHUU CHATLHBIX MEHCOYRUTLHBIX RPOKIAOOK
npocud RUNLHBIX OUCKO8 MOMCHO cHu3umby Ha 15%, umo nozeonsem npoonumo
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Introduction

Currently, domestically produced fiber-
separating machines utilize disc saws with a
thickness of 0.95 mm, an outer diameter of 320
mm, and an inner diameter of 100 mm [1].

Research organizations in Uzbekistan are
actively conducting research aimed at increas-
ing the service life of linter grates and fiber
separation machines.

To increase the durability of grates, it is
necessary to install saw blades in the central
part of the grate gap, otherwise contact be-
tween the saw teeth and grates will damage
them, as well as damage the fiber and seeds.

In the article by A. Djuraev et al. [2] it is
established that during the ginning process the
saw cylinder shaft experiences the force of dis-
tributed pressure from the raw material roller
with a pronounced variable character, which is
transmitted to the frame and other supporting
and bearing elements of the gin. This pressure
causes additional bending of the saw shaft and,
as a consequence, changes in the gaps between
the saws and the grate bars.

K.M. Islamkulov [3] conducted an analysis
of disc saw heat treatment methods used in
Russia, the United States, and Germany. Based
on this analysis, a new technology for enhanc-
ing the strength and wear resistance of toothed
disc saws used in linting and fiber-separating
machines was proposed, utilizing high-fre-
quency induction heating (HFH). The influ-
ence of the saw surface nanostructure on the
wear resistance of the teeth has been estab-
lished. The stresses arising during the heat
treatment of circular saws have been deter-
mined by calculation. The calculations have
shown an increase in the wear resistance of cir-
cular saws by 2-3 times compared to existing

technologies. Furthermore, the study recom-
mended replacing tool steel U8G with high-
carbon steel 65G for manufacturing disc saws.

In the article by S. Isroilov [4] the paper
provides information on experimental verifica-
tion and practical use of the theoretical provi-
sions obtained above. The studies were carried
out on a special experimental stand, on which
the most characteristic batch working body,
the DP-80 gin saw cylinder, was installed.

In the article [5] N.M. Safarov et al. devel-
oped a mathematical model of the technologi-
cal process of heat treatment of saw teeth using
a laser beam and recommended a modern and
highly efficient technological process for pro-
cessing saw teeth using a laser beam, which al-
lows preserving the natural quality of products.
As a result of the increased strength of the saw
teeth using the new laser processing technol-
ogy, the service life of saw blades has in-
creased, the cost, productivity and efficiency
of the saw cylinder has increased.

The article [6] by A. Dzhuraev et al. pre-
sents a constructive diagram of a new saw cyl-
inder and the results of a study of the bending
of a gin saw cylinder, determining how to find
the deflection and technological gaps, espe-
cially between the saw and grates. The process
of bending vibrations of a gin saw cylinder,
having a package of working steel saws and
aluminum gaskets between them, compressed
by the longitudinal compression force commu-
nicated by the central shaft, is considered.

D.M. Mukhammadiev and 1.0. Ergashev
[7] investigated the change in the linear veloc-
ity of particles in the composition of the raw
material roller. It was found that the linear ve-
locity in the tangential direction changes by
23.5%. The main changes in velocity occur in
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the vicinity of the saw and the cotton input
zone of the working chamber.

The article [8] presents the results of a
study of the bending of saw blades of the 5LP
linter machine under the action of a lint layer
in the gap between the saw and the grate. It was
found that with an increase in bending forces
from 9.8 to 49 N, the deflection of the disk in
the saw shaft with aluminum gaskets changes
by 4.5 mm, and when using steel gaskets by 3.5
mm, which reduces the likelihood of the saw
touching the grate during machine operation.

Methods

In this paper, the bending process of the
saw blade of the 4DP-130 fiber separator was
studied. At present, these machines use gaskets
obtained by casting from the aluminum alloy
AK5M2 (Fig. 1- Inter-saw spacers of the saw
gin machine: a— AK5M2; b — Steel 3). Gaskets
with a thickness of 17.05 mm are installed
along the entire length of the shaft between
saw blades with a thickness of 0.95 mm with a
pitch of 18 mm. A total of 129 gaskets are in-
stalled on the saw shaft, which should be lo-
cated between the grate gaps [9]. The existing
design of the saw-and-grate system elements
of the fiber separation machine does not allow
achieving the specified accuracy of their as-
sembly, both of the saw cylinder separately
and of the grate, which leads to contact be-
tween the saws and the grates.

The size chains of grate bars and saw cyl-
inders depend on the assembly method, as well
as on the manufacturing accuracy of saw
blades, grate bars and inter-saw spacers.
Therefore, inaccurate placement of saw blades
in inter-grate gaps leads to bending of saw
blades, which contributes to wear of the work-
ing areas of grate bars and saw blades [9].

Fig. 1

It has been established that the reliability of
the working areas of the grate bars and saw
blades depends on the manufacturing accuracy

of the saw blades, grate bars and inter-saw
pads, as well as on the rigidity of the saw pack-
age on the saw shaft. The weak link in this
package is the inter-saw pads, which are made
of aluminum alloy AK5M2. Therefore, to
eliminate one of the above-mentioned short-
comings, a new design of inter-saw pads for
the fiber separation machine is recommended
(Fig. 1, b) [10].

To study the bending of saw blades of a fi-
ber separation machine, an installation (Fig. 2-
Photograph of the experimental setup for stud-
ying the bending behavior of saw blades in a
fiber-separating machine) was manufactured
based on the proposed scheme (Fig. 3- Sche-
matic of the experimental setup for studying
the bending behavior of saw blades in a gin
machine: 1 — Saw blade, 2 — Inter-saw spacers,
3 — Mechanical clamp, 4 — Dial indicators
(ICh-10 0.01 model), 5 — Load-bearing rod, 6
— Weight, 7 — Sectorial angles (-45°, -30°, -
15°, 0°, 15°, 30°, 45°). The aim of the experi-
mental study is to investigate the deflection of
saw blades from contact with the grate. For this
purpose, both standard aluminum alloy
AK5M2 spacers and newly recommended
steel St3 spacers have been used in the fiber-
separating machine.

Fig. 2

To create conditions similar to those for
fastening the saw blades on the shaft of the fi-
ber separator saw cylinder, i.e. the correspond-
ing tightening force, a screw mechanical press
was used. During the experiment, the tighten-
ing was set at the following levels - 9611,
19223; 28834, 38446; 48058 N. After tighten-
ing the gaskets and the saw blade, the readings
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of the dial indicators of the ICh-10 0.01 brand
were recorded (Fig. 2 and 3). After that, a load
weighing 0.7; 1.4; 2.1; 2.8; 3.6 and 4.4 kg was
suspended on the maximum diameter of the
saw blade. The bending force in this case was
6.9; 13.7; 20.6; 27.5; 35.3 and 43.1 N.

To create conditions similar to those for
fastening the saw blades on the shaft of the fi-
ber separator saw cylinder, i.e. the correspond-
ing tightening force, a screw mechanical press
was used. During the experiment, the tighten-
ing was set at the following levels - 9611;
19223; 28834; 38446; 48058 N. After tighten-
ing the gaskets and the saw blade, the readings
of the dial indicators of the ICh-10 0.01 brand
were recorded (Fig. 2 and 3). After that, a load
weighing 0.7; 1.4; 2.1; 2.8; 3.6 and 4.4 kg was
suspended on the maximum diameter of the

2,7

2,9

3,1 —

-3,3 L i

-3,5 ”

-3,7 /’

-3,9 2

-4,1 /’

'4,3 /,

-45 -

47 f
9000

Saw blade bending of the fiber
separator, mm

14000 19000

24000

29000

saw blade. The bending force in this case was
6.9; 13.7; 20.6; 27.5; 35.3 and 43.1 N.

The deflection was measured in saw blade
radii of 90; 110; 130; 150 mm. In this case, the
bending force was applied at a point 155 mm
from the saw center at the radius from which
the angular coordinate was counted, i.e. 0o
(Fig. 3). For this purpose, a hole was made in
the saw blade, where a rod for hanging loads
was installed (Fig. 2 and 3).

Results

The results of the experimental study
(Fig. 4 — Variation in the bending of the fiber-
separating machine's saw blade depending on
the clamping force of the saws, with spacers
made of aluminum alloy AK5M2 and Steel St3)
showed a decrease in the saw blade deflection
from 4.65 to 3.06 mm with an aluminum liner
and from 3.15 to 2.74 mm with a steel liner, as
the saw clamping forces increased from 9611
to 48058 N and a fixed bending force of 43.1
N, which is 15.0%.

The findings also indicate that as the bend-
ing force increased from 6.9 N to 43.1 N, the
deflection of the saw blade with an aluminum
spacer reached 4.65 mm, while with a steel
spacer, it reached 3.15 mm at a clamping force
of 9611.61 N. When the clamping force was
increased to 48058.07 N, the deflection of the
saw blade decreased to 3.06 mm with an alu-
minum spacer and to 2.74 mm with a steel
spacer (Fig. 5 — Variation in the bending of the
fiber-separating machine's saw blade depend-
ing on the bending force at a clamping force of
48058.07 N).
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Fig. 5
Conclusions to 2.74 mm with a steel gasket, that is, on av-

1. Analysis of the results of the experi-
mental study on the deflection of the saw
blades of the fiber separator showed a decrease
in deflection from 4.65 to 3.06 mm for a saw
blade with an aluminum gasket and from 3.15

erage by 15.15% with an increase in the tight-
ening forces of the saws from 9611 to 48058 N
with a bending force of 43.1 N.

2. Overall, the study established that as the
bending force increases from 6.9 N to 43.1 N,
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the deflection of the saw blade with an alumi-
num spacer reaches 4.65 mm, whereas with a
steel spacer, it reaches 3.15 mm—a reduction
of 32.25% at a clamping force of 9611.61 N.
At a higher clamping force of 48058.07 N, the
deflection decreases to 3.06 mm with an alu-
minum spacer and 2.74 mm with a steel
spacer—a 10.45% reduction.

3. The above results indicate an increase in
the resistance of saw blades to bending by an
average of 15% when using steel inter-saw
pads compared to serial ones and AK5M2 al-
loy, which allows to extend the service life of
saws and reduce accidents in gin shops of cot-
ton ginning plants.
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