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4. Using environmentally friendly technologies — reducing waste and
minimizing the environmental impact of the silk production process. For example, by
recycling waste generated during the cocoon production process, it is possible to obtain
useful secondary products.

5. The use of nanotechnology - the use of nanoparticles to improve the physical
and chemical properties of silk threads. This allows for increased strength, elasticity,
and shine of silk fibers.

As a result of the analysis of the technology and design of cocoon spinning
machines, the importance of ensuring an efficient and environmentally friendly
production process is determined. The introduction of modern technologies can
contribute to the development of the silk industry. Automation of the cocoon spinning
process, the application of ecological technologies and the use of nanotechnologies will
help to improve the quality and production efficiency of silk products. The analysis
presented in this article is important for developing scientific and practical

recommendations for improving the cocoon spinning process.
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Haspanue nyoaukanuu: «PROSPECTS FOR IMPROVEMENT OF COCOONING
TECHNOLOGY AND PROCESS»

Abstract. Technological and quality indicators of live and dry cocoons are
determined in the cocoon-spinning device of the UzNIISHP system, and based on
them, the parameters for spinning a batch of cocoons are set. The quality indicators of
raw silk are determined and evaluated by testing laboratories based on the methods of
the Uz Dst 3313:2018 state standard.

Currently, the production of raw silk from cocoons in the silk industry is
carried out based on the sequence of technological processes presented in Figure 3.

Receiving live cocoons at cocoon reception

points
1 o
irik pi i r Jiv n
Tirik pillalarni losdan | | Sort the live cocoons | | S AR
tozalash
I
]
Cotton los Enlarging the batch of New, stained

: - Navii pilla L o
piglets cocoons, box

Chervical Sterilization and drying of cocoons
Dry cocoon storage warehouse

industey

Cotton log . . . i Processing of defective cocoons and i |
| Differentiate, calibrate | Defective R g || Defective cocoons, box
l cocoons fibrous waste
. i i ' Pilla losi, pilla
Steaming the cocoons Pillalarni made you melt w .p.p
(Rsl]

]

Uchi found pillalar

You keep a pillar |~—- Cauldron, rings  —

1

Emulgify the raw material with a Roll the raw package from a small
small perimeter wheel circumference wheel to a standard wheel
Heme ipakni sinov faboratori sid szing the wheels and [emo\uring
complex sinash them from the wheels
& Ready products
Raw silk is wrapped and wrapped yP
warehouse

Figure 3. Scheme of the sequence of technological processes of cocoon processing
in use
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The current introduction of the repeated feeding method allows silk factories to
spin live cocoons all year round. The quality and quantity of raw silk spun from live
cocoons are 5.0-7.0% higher than that spun from dry cocoons.

Scientists and specialists of UzZTTIT have developed a method for storing live
cocoons in refrigerators with low positive temperatures and found the optimal storage
temperature. This method allows for long-term storage of live cocoons for 4.0-6.0
months or more and allows for year-round spinning of live cocoons.

The implementation of the practice of repeated mulberry silkworm rearing
creates an opportunity to reduce the processes associated with the initial processing of
cocoons and their drying, which are the most difficult and laborious in the silk industry.
As a result, the sequence of technological processes for processing cocoons is carried
out according to the scheme presented in Figure 4.

Receiving live cocoons at cocoon reception points

:

L 8
1 Sort and calibrate live cocoons

Defective unfit cocoons
!

]
.

Pilla losi, pilla losli tori

{ Cleaning live cocoons from Sort the live cocoons
/ | |
’ ; * ; L
Cotton wool ‘ Saralanga navli pills ] New, with spots of cocoons, }
DOoX

b
Chemical [ Enlarging the batch of piglets l [ Processing of defective cocoons and fibrous waste ]
dustry
I ) -
Cotton woo [ Live saws sovitkich ‘\
omborhonasi

[ Steaming the cocoons _{ Pillalarni made topi11 } _{
J
" Uchi found pillalar i
1 Search the cocoon EE— Kaznok, Uzuklar
L 4
l Emulsify the raw material with a small Roll the raw package from a small circumference wheel to a
P
| perimeter wheel L standard wheel
— ‘' - g . I~ . ' .
Home ipakni sinov laberatorii sid complex le Scwmg the wheels and removing them
sinash from the wheels
|
4
g Ready products warehouse
[ Raw silk is wrapped and wrapped S - yp

Figure 4. Scheme of the recommended cocoon processing technological process
sequence

In order to theoretically calculate the thread tension during the winding of raw
silk onto the multi-sided reel of cocoon spinning machines, the thread tension is of
great importance when the raw silk is wound onto the outgoing reel during the cocoon
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spinning process in cocoon spinning machines. The tension of the wound thread
depends on the number of edges of the reel on which it is wound.
The number of rotations of the wheel is determined by the following equation:
v‘-l

n=-=> (1)

here: v, — linear speed of the wheel, m/min;
P- the perimeter of the wheel, m.

We determine the value of the torque generated at the surface points of the wheel
using Figure 4

ME =T, .R, = . (2)

4. picture. Direction of torque and tension force in wheel rotation

We determine the value of the force from the equation (2) above
75-60-W, 2:75-60-W,

_ . 3)

_2-7r-Rq-n 2-m-Dy-n

q

Substituting the last expression into equation (2), we get the following result

75-60-W w
MP == "D ~71656-—2. 4)

2'n-m n
The resulting equality allows to establish functional relationships between the
torque appearing at the surface points of the cross-section of the wheel, the power of

the drive and the number of revolutions.
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Table 4
Dependence of the rotational force and torque values generated at the
surface points of the wheel on the power of the driver and the speed of rotation

of the wheel
LM W, =1,0 xBm W, =11 xBm W, =15 xBm
¢ Ty, H | M¥ B | Ty, H | MP Hu | Ty, H | M) Hu

1.0 26,83 2,77 29,51 3,05 40,25 4,16
1.2 22,35 2,30 24,59 2,54 33,54 3,46
1.4 19,16 1,97 21,07 2,17 28,75 2,97
1.6 16,76 1,73 18.44 1,90 25,15 2,6
1.8 14,90 1,53 16,39 1,69 22,36 2,31
2.0 13,41 1,38 14,75 1,52 20,12 2,08
2.2 12,19 1,25 13,41 1,38 18,29 1,89
2.4 11,17 1,15 12,29 1,27 16,77 1,73
2.6 10,31 1,06 11,35 1,17 15,48 1,16
2.8 9,58 0,98 10,53 1,08 14,37 1,48

From the analysis of the indicators presented in the table, it is possible to increase
the rotational force and rotational speed generated at the points of the surface of the
wheel by increasing the power of the driver that moves the wheel. It can be seen that
increasing the wheel rotation speed without changing the driver power leads to a
decrease in the rotational force and torque generated at the wheel's outer points, while
increasing the wheel's cross-sectional diameter without changing the driver power
increases the value of the torque generated at the outer points.

Evaluation of the rotational force depending on the position of the wheel.

The cross-section of the wheel in the considered cocoon machine consists of a
polygon with twenty corners. Therefore, the values of the internal forces in the cross-
sections of the threads will depend on which part of the wheel the threads are touching

at the moment. In the case of Fig. 5, the radius of the cross section of the wheel R

K¥punaérran nuiia 4yBUIll JACTTOXUA YAPXHUHT KYHAAIAHT KECUMU HUTHUpMa
Oypuaknu kynOypuakgan wubopar. IllyHuHr y4yyH, wuNIapHu KyHAAJIaHT
KECUMJIAPHUIATH MUKW KyWJIAPHUHT KAMMAaTIapy, UILIAp allHU NaWTa YapXHUHT Kailch
xoitura Teru0 ypana€tranura OOfJIUK Oynaau. S-pacMaar xoJjaTja yapx KyHJIaJlaHr
kecumuHuHT pagnycr R and in the case of Fig. 6 — R”) The radius is equal to the

radius of the circle inscribed in the cross section of the wheel. That is, the length of the
radius is greater than the length of the radius.
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Figure 5. 1st state of the wheel.

Table 6 shows the results of the calculation of the dependence of the length of
the section on the length of the wheel radius.

Figure 6. Wheel position 2

Table 6
Dependence of the rotational force on the radius when the edge of the wheel is in
the position shown in Fig. 5 (W, =11«Bm)

W, =11 xBm

L Ry =0,10 u R, =0,1035 R, =0,105x
c o L Ty, H o L Ty, H o L Ty, H

C C C

1.0 10,0 30,55 9,661 29,51 9,523 29,11
1.2 12,0 25,45 11,593 24,59 11,427 24,25
1.4 14,0 21,82 13,525 21,07 13,332 20,79
1.6 16,0 19,09 15,457 18.44 15,236 18,19
1.8 18,0 16,97 17,389 16,39 17,141 16,17
2.0 20,0 15,27 19,322 14,75 19,046 14,55
2.2 22,0 13,88 21,254 13,41 20,956 13,23
24 24,0 12,73 23,186 12,29 23,186 12,13
2.6 26,0 11,75 25,118 11,35 24,759 11,19
2.8 28,0 10,91 27,050 10,53 26,664 10,39

It can be seen from the table that an increase in the length of the wheel radius
leads to an increase in the length of the section.
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