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TECHNOLOGICAL INDICATORS AND
OPERATING PRINCIPLE OF AN IMPROVED
WOOL CLEANING MACHINE

Ibrokhim Ismoyilov, Elyor Quldosheyv, Furkat Ismoyilov and Juramirza Qayumov
Bukhara state technical university, Bukhara, Uzbekistan
E-mail: ismoyilovfurgat@mail.ru

Abstract: In the article wool fiber cleaning in technology defects Wool initial work in the process cleaning of the car new
construction illuminated. Proposal being done cleaning of the car fertility determination formula explained. The machine
work mode studied. Improved to clean - to clean to the car various dense wool raw materials samples experience tests
take gone. Taken visited in experiments raw material density three types of p =45,50,55kg/m 3 The samples were used.
The experimental results are presented in graphs showing the dependence of cleaning efficiency.

Key words: wool cleaning machine, fiber processing, technological indicators, cleaning efficiency, mechanical cleaning,
wool impurities removal, textile machinery, operational principle, machine modernization, productivity improvement, fiber
quality, wool industry, innovation in textile equipment.

INTRODUCTION

Currently, the improvement of cleaning machines at primary processing enterprises for natural fibers is
one of the main tasks facing scientists in the field. In particular, it is necessary to modernize the production of
machines designed to clean unwashed wool fibers used in the primary processing technology of wool fibers.
The disadvantages of currently used wool cleaning machines are that wool fibers are damaged on the feed
rollers, active impurities increase as a result of the crushing of large impurities in them, it is difficult to separate
wool fibers from the piles of the pile drum, and as a result of the clogging of impurities between the combs, the
combs are not completely cleaned of them, which leads to a decrease in the natural properties of the fibers.
The purpose of improving this 2BT-150 Sh wool scouring machine is to effectively clean and remove impurities
from the wool raw material, increase the level of scouring by evenly distributing the raw material across the
working surfaces of the machine, reduce fiber damage by separating wool fibers stuck to the pile drums, and
optimize the scouring and cleaning efficiency of the machine.

The task is to provide a wool fiber cleaning machine with a feeding belt, feeding rollers, pile drums and
grates located under them, in addition to the feeder belt, feeder rollers, pile drums and grates, movable separa-
tors (otsekateli) are installed between the two pile drums at the top and bottom, and one of the grate supports
is movable. The movable separator at the top receives its proportional (cooTeTcTBytoLee) movement from
the movable grooved roller through a lever mechanism, and the direction of the helical surfaces on them is
opposite.

The process is as follows: the wool is spread out on a moving supply belt and fed between the corrugated
rollers. Since the wool pieces come in different masses (thicknesses), the upper corrugated roller is mounted in
a movable position, so that the large mass of wool does not get stuck between the corrugated rollers and does
not block the masses coming from behind. The wool is compressed between the rollers and forms a layer, the
piles of the pile drum strike this layer, separating small pieces and moving them on the surface of the grate,
shaking them to separate the impurities contained in the wool and throwing them from the grate to the dirt-col-
lecting belt at the bottom of the machine. This process takes place between the first pair of pile drums and
grates, then passes to the second pair and repeats the cleaning process. However, wool that comes in large
masses is not completely crushed (broken up) and is not cleaned when it passes to the second drum, and is
discharged from the machine without being completely cleaned. As a result, the cleaning effect of the machine
is low. It is clear that in order to increase the cleaning effect, it is necessary to return the wool that has not been
separated and is not sufficiently combed to the first combed grid for reprocessing. To do this, when the upper
separator is turned to the right, the large wool pieces from the first drum pile are returned to the combed grid
for re-combination. This process is repeated until the wool pieces reach the standard size. If the fiber bundles
jam between the pile drum and the combed grid, the spring under the grid is compressed, and as a result, the
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gap between the drum and the grid increases, allowing the fibers to pass through. The lower driven separator
is adjusted (by moving it up and down) according to the dirtiness of the wool being cleaned.

MATERIALS AND METHODS

The machine works as follows. The wool pieces are divided into as many parts as possible by hand and
spread out on the supply chute 1, which is compressed between the grooved roller 2 and the driven grooved
roller 3 and fed to the drum with a pile 4. The piles pick up the bundles of fibers from the compressed pieces
and strike them on the working edge of the piles on the surface of the grate 5, as a result of which the impurities
stuck to the fibers are separated from the grates and thrown into the dirt collecting section at the bottom of the
machine (Fig. 1).

Figure 1. Cross-sectional view of the proposed cleaning machine.

1- feeder ; 2-grooved roller; 3-movable grooved roller; 4,8- pile drums; 5- grate ; 6- mesh surface ; 7 -
exciting separator; 9- dust air outlet pipe ; 10 - raw material outlet section, 1 1- impurities bunker.

For the experiment, the effect of wool on the supply rollers at different densities of wool raw materials, the
change in the gap between the rollers, the effect on the flow rate of the rollers, and the effect on the cleaning
efficiency and productivity while maintaining the natural quality of the raw materials were determined during the
experiment. Tasks assigned to the design of the improved feeder mechanism:

to ensure that wool of different densities passes through the feeder;

prevent wool of different densities from getting tangled in feeders;

Control the distribution of raw materials on the supply rollers according to the working width of the machine.

In the experiment, the number of revolutions of the lower grooved roller is found by the following formula:
30w 30-0,2 _ rot

=R 3,14-53-107% min3 1
We determine the linear velocity of the fluted feed roller using the following formula:
mnR _ 3,14-36-0,053

_ R — LY m
Y= 3 30 0,1997 % 0,2 23.2

The frequency of rotations is determined by the following formula:
Mgy = Nppak " Mred
where: a» Tis the number of engine revolutions;

number of revolutions ™rvak ~of the fluted roller ;

Mred— number of redector transmissions;
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1500 rot
Ny, = —— = 150——
10 min
Inverter Hz unity in determining following proportion We use.
rot

1480 min 50 Hz

rot

min _ [x] Hz

rot rot
where 1480 minis the actual engine speed, 50 Hz is the inverter’s high speed, minThe inverter needs
to be determined in Hz.
For this we use the following expression;

150-50
= = 5Gts
X 1480

The rotation speed of the lower shaft on the inverter display>CtS 36 rot/ min 5y its linear velocity 0:2
was m/s.

We determine the machine’s productivity using the following formula:

Q=v-h-£ p-3600;

The experiment was conducted at three different rotational speeds of the fluted roller and three densities
of the wool raw material.

Experimental results showed that the efficiency of the device increased due to the increase in the linear
speed of the corrugated roller with the help of an inverter at three different speeds. This is a good indicator, but
the cleaning efficiency of the wool raw material decreased slightly. If the linear speed of the corrugated roller
was v=0.15, the amount of wool raw material passed through the device decreased by almost 2 times, but the
cleaning efficiency of the wool increased. When the linear speed of the corrugated roller with the help of an
inverter was v=0.25, the efficiency of the device increased significantly, but the cleaning efficiency became very
low.

The machine’s efficiency and the inversely proportionality of the cleaning efficiency of the wool were
revealed. At the same time, taking into account the density of the wool at 50kg/m® we consider the following
result to be the optimal solution.

Q=02-40-10"%-0,5-50- 3600 = ?Eﬂk—g_
=

But the improvement of the feeding part of the machine is shown in Figure 2, and its operation is as follows.
Along the width of the feeding chute 1, the wool pieces are spread in different layers, between the corrugated
rollers 2, 3, the wool pieces are compressed and fed to the drum with a pile to remove wool tufts of different
masses from the wool pieces of different sizes. It is known that larger pieces are compressed more strongly, a
piece of such pieces is pulled out by the pile. That is, a large piece is broken in this way. But such pieces are
still large and it is difficult to separate impurities from them. Therefore, the pieces must be returned to this drum
with a pile for repeated processing. This task is performed by the feeding adjustment mechanism.

7 0 v o1

Figure 2. Operation of the controlled supply device in the proposed cleaning machine.
1- feeder ; 2-grooved roller; 3-driven grooved roller; 4- upper roller shaft ; 5- roller bearing ; 6- compression
spring ; 7 - spring holder ; 8- roller screw ; 9-wire rope, 10- adjusting springs, 11 -separator, 12-hinge.
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The bearing 5, fixed to the shaft 4 of the upper grooved roller, is arranged in such a way that it can only
move up and down. If the height of the raw material layer is more than 10 mm, it rises up. To compress the
roller down, the bearing is pressed from the top by a spring 6. The spring is attached to the bearing from below,
and from the top to the spring holder 7 to the housing. A screw is passed through the spring, which holds the
bearing, and its lower part is attached to the bearing, and its upper part is attached to the roller 8 with a thread.

One end of the roller is attached to the machine frame and the other end is attached to the upper part of
the separator 9. The separator consists of upper and lower parts and is attached to a hinge 12 in the middle.

In the experiment, the wool raw material available at the enterprise was used. According to it, the density
of the raw material was 3 different p =45,50,55kg/m ® samples were used. Initially, the distance between the
supply rollers was adjusted to be 1-2 mm without touching each other. The compression force of the upper
roller is adjusted by a spring. In this case, if the nut above the spring is turned downward, the compression force
increases. If the compression force needs to be reduced, the opposite is true.

p = 45kg/m 3 determined by experiments, was fed into a feeder moving at different speeds. In the process
of observing the shaking of the raw material in the pile drum section and the movement of the separator, it
became clear that the productivity of the machine was significantly lower. When the raw material layer was of
size a, the position of the adjusting separator installed in the machine remained unchanged in the cases a, a,

Experlments p =50kg/m 2 was carried out on raw material with a density of. According to it, the roller speed
was carried out in two variants, namely v = 0.15, v = 0.2 and v = 0.25. In the experiment, the effect of the sep-
arator designed in the upper part of the pile drums on the raw material was observed. Only when the rollers
supplying raw material with this density were passed at a speed of v = 0.25, part of the raw material hit the
separator and was repeatedly cleaned in the first drum ( Figure 2 ).

Then p =55kg/m * When the raw material of the density is passed through the supply rollers, the roller
screw occupies the highest position ¢ ,when the distance between the rollers isc , (see Fig. 2). When the sep-
arator is in position c , the raw matenal moves in the direction ¢ ,and almost all of |t is affected by the separator
and is transferred to repeated cleaning. As a result, the wool raw material is spread between the pile drum and
the grate in a layer c 4.

Results and discussion

The advantage of this proposed controllable supply device is that it allows for efficient cleaning of wool of
different densities.

Figure 1,2,3 show the dependence of the cleaning efficiency of the distance between the rollers, the rota-
tion speeds of the rollers, and the rotation speeds of the pile drum. Three curves y=y(x) are given. The first
curve is at the minimum, the second at the intermediate point, and the third at x , and x corresponds to the
maximum value of the 3 factors.

20,50

20,00 b

19,50 .\\
\\' 113X
19,00 \\ =fi=oraliq

min

cleaning efficiency ( kg/hour )

18,50

18,00 T T 1
10 20 30

Distance between rollers, ( mm )

Figure 3. The distance between the rollers cleaning efficiency dependence graph.
In the figure, it can be seen that under the influence of the distance between the rollers and the cleaning

efficiency, the machine cleaning efficiency in the first line decreased from 20.1 kg/h to 18.7 kg/h, in the second
intermediate line from 19.6 kg/h to 19.1 kg/h, and in the third line increased from 18.8 kg/h to 19.4 kg/h.
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== T ax
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=== min
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cleaning efficiency ( kg/hour )
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18,50 T T 1
0,15 0,2 0,25
Roller rotation speed, (rpm )

Figure 4. Graph of the dependence of the roller rotation speed on the cleaning efficiency.

Figure 4 shows a graph of the dependence of the roller rotation speed on the cleaning efficiency, in which
the first line increases from 20.1 kg/h to 20.6 kg/h, in the second line from 19.3 kg/h to 19.4 kg/h, and in the third
line decreases from 19.44 kg/h to 19.43 kg/h.

20,20

20,00 \\
19,30

19,60

19,40
19,20 / ==f==max
19,00 == oraliq

18,80 ==le=min

cleaning efficiency ( kg/hour )

18,60

18,40

18,20 T T 1
12 14 16

Pile drum rotation speed, (rpm )

Figure 5. Graph of the dependence of the rotation speed of the pile drum on the cleaning efficiency.

Figure 5 shows a graph of the dependence of the speed of the pile drum on the cleaning efficiency,
according to which it can be seen that in the first line it decreased from 20.1 kg/h to 19.1 kg/h, in the second line
it decreased from 19.6 kg/h to 19.2 kg/h, and in the third line it increased from 18.9 kg/h to 19.4 kg/h.

CONCLUSION

The new adjustable design of the wool cleaning machine is very compact and is of great importance. It
is very important to improve machines designed primarily for cleaning coarse wool. The results of the experi-
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ments conducted with this new design of the adjustable cleaning machine are positive. In conclusion, the use
of this machine significantly increases the efficiency of raw material cleaning. It separates foreign impurities and
unsuitable fibers from the raw material. As a result of using the improved machine, it is possible to effectively
save electricity.
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