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Abstract. Cocoon spinning technology is one of the important areas of the textile
industry, involving the process of separating silk fiber from the cocoon shell. This
technology is constantly being improved to improve the quality and efficiency of silk
production. The article analyzes the cocoon spinning process, its technological stages,

and the design features of the machines used.

The purpose of the cocoon spinning process is to obtain continuous technical
complex yarns of a given linear density and uniform in quality parameters - thickness,
breaking strength, elasticity, tightness, cleanliness, etc. Such silks are called raw silk,
and are obtained as a result of the addition of several cocoon threads during the cocoon
spinning process. The assembly of cocoon threads into one complex yarn during the
spinning period is called a bundle. Cocoons that have just begun to spin are called new
cocoons, and cocoons that have almost reached the end of spinning are called old
cocoons. The bundle of cocoon threads should consist of a combination of new and old
cocoons. The linear density of raw silk is controlled and adjusted by: the constant
number of cocoons at the base of the bundle; the tension force of the thread at constant
tension; the tangential friction force of the thread.

When controlling the number of cocoons at the base of the bundle, this is
achieved by mixing new and old cocoons and by the uniformity of the ball. When
controlling the linear density of raw silk by tension force, a special control device
measures the relative elongation € of the raw silk at a given tension force R. This is
achieved by adjusting and controlling the linear density of raw silk, the relationship

between linear density, tension force and relative elongation, which obeys Hooke's law:

R = e b T
oy %103
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here: R - tension force, sN;

¢ - percentage of the original length of the string, relative elongation;

E - modulus of elasticity, SN/mm?;

v - yarn density, g/cm?;

T - The average linear density of raw silk.

When the thickness of the raw silk thread begins to change, the machine's control
device activates mechanisms that feed additional cocoons. The thinner the thread, the
less force is required to stretch it.

When the linear density of raw silk is controlled by tangential friction force,
slotted gauges corresponding to the linear density of raw silk in a given assortment are
used, and the thickness of the thread is maintained on their basis. In this method, the
raw silk, which is immersed in water during the cocoon spinning process, passes
through the slot and comes into contact with the surface of the sensor, as a result of
which a tangential friction force is generated between them. When the friction moment
of the moving part of the sensor is greater than or equal to the moment of gravity, the
sensor rises along with the thread and moves upwards. If the friction moment of the
sensor is less than the moment of gravity of the sensor, then the end falls down or
straightens.

Various sensors are used to control the linear density of raw silk in automatic
machines: a plate with a washer, an octagonal shell, and pulleys. When the linear
density is controlled in an octagonal shell, the control of the linear density as a result
of the friction force depends on the friction coefficient of the thread on the sensor
material, the compression deformation, the length of the thread in contact with the

sensor surface when wet in water, and the compression modulus.

TkH *Nn

F=0,0357¢e*uxLx*E, »
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here: € - relative compression deformation;

u - coefficient of friction;

L- sensor spacing length;

E»>-compressive modulus (or modulus of elasticity in the second case);
T- linear density of cocoon yarn, tex;

n-number of cocoons in a bundle;

y - yarn density, mg/mm?>

To produce raw silk suitable for spinning and weaving, the threads are glued
together, smoothed, and compacted using a combing process. In combing, the yarn is
formed as a result of a false twist. There are many methods of combing. The most
widely used among them is the Italian method.

Winding is an important technological factor. During the winding, the processes
of compacting the yarn, squeezing out water, and removing defects occur. During the
winding, false twisting is achieved. The moisture content of the silk coming out of the
automatic cocoon washing machines in the UzNIISHP system is 225-230%, and after
winding it can drop to 120-125%. It enters the drying cabinet with a moisture content
of about 100%. The length of the winding depends on the angle of divergence of the

upper part of the yarn. This angle B should be 80-85°

Cocoon spinning technology

The cocoon spinning process consists of several main stages:

1. Cocoon preparation - the cocoon is first soaked in water to soften the silk
fibers. This process dissolves the natural glue (seritin) in the cocoon, preparing the silk
fibers for separation.

2. Cocoon washing — special machines separate and combine the cocoon fibers.
During this process, the water temperature and mechanical action are maintained at

optimal levels.
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3. Silk fiber gathering - the fibers are combined and gathered into yarn. The
average diameter and length of the silk fibers are determined, ensuring the production
of quality yarn from them.

4. Fiber quality control — in the final stage, the quality of the silk fiber is assessed
and sorted based on technical requirements. The color, diameter, strength, and elasticity
of the silk are controlled.

Constructions of cocoon washing machines

Various machines are used in the cocoon washing process. Their constructional
features are as follows:

Mechanical cocoon winnowing machines — Based on traditional methods, they
separate silk fibers through mechanical action. Their advantages include simple
structure and reliability, but may be less efficient than automated equipment.

Automated machines — equipped with modern technologies, ensuring high
efficiency and accuracy. These machines allow to speed up the production process and
improve the quality of silk.

Computerized cocoon spinning systems — Fibers are separated and optimized
using artificial intelligence and software. With these systems, each stage of silk
production is automatically controlled and resources are allocated efficiently.

Directions for improving cocoon spinning technology

1. Increasing the level of automation - using modern robotic systems to increase
production efficiency. This helps reduce errors due to the human factor and ensure the
continuity of the process.

2. Introduction of energy-saving technologies — reducing production costs
through the use of low-energy equipment. Energy consumption is minimized through
the use of modern induction technologies and recycled water systems.

3. Application of biotechnological methods - development of new technologies
to maximize the preservation of natural elements in the cocoon. This can be achieved
by using special chemical reagents and biological catalysts to preserve the natural

properties of silk fibers.
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