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сравнению с синхронными двигателями асинхронный двигатель не имеет щеток и 
поэтому требует минимального обслуживания. В асинхронном двигателе, как и в 
синхронном, отсутствует физический контакт между деталями. Поэтому они 
очень долговечны и не подвержены износу. Кроме того, такие двигатели 
изготавливаются дешевле синхронных двигателей. 
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The article examines the issues of improving the processes of finding the ends of cocoon 
threads and cleaning them based on the analytical determination of the optimal rotation 
frequency of the brush head of the shaking cars,based on ensuring the rhythmic operation of 
this machine and the required productivity of the cocoon winding machine. In existing silk 
reeling machines, more than the ends of the threads are lost for retrieval. The retrieval of the 
ends of the cocoon threads is accompanied by the simultaneous exposure of the cocoon to 
the warm water environment and the thread retrieval devices, which should be inversely 
proportional to each other in size, that is, the more intensive the heat treatment of the cocoon 
with water, the less the effect of the thread retrieval devices should be. 
 

KEYWORDS Optimization , machines, individual electric motors, technological processes, cocoon 
threads, increasing the efficiency of cocoon use. 
 

 
Introduction 

The purpose of the technological process of 
processing cocoons into raw silk thread – silk reeling – 
is to produce a smooth, complex, continuous in length 
and uniform in linear density and other properties raw 

silk thread of a given assortment with the fullest possible 
use of the silk mass of the cocoon shells. 

Here we can distinguish the following groups of 
operations performed on silk-winding machines and 
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units and determining the requirements for control, 
regulation and management systems: 

- primary processing, 
- preparatory,  
- preparatory, 
- the actual unwinding and 
- control and cleaning. 
As a result of the operations to prepare cocoons for 

unwinding, 
- steaming cocoons to reduce the force of thread 

descent due to softening of sericin ; 
- weighting the cocoons with water filling to 

provide resistance when winding the thread, as well as 
- finding the end of a continuously unwinding 

thread with cleaning (shaking) and sorting cocoons with 
found thread ends from cocoons with unfound thread 
ends. 

Correct execution of these operations ensures high 
unwinding of the casing, labor and equipment 
productivity, yield and quality of raw silk, as well as 
reduced yield of silk waste [1] . 

Improving the unwinding of cocoons and 
increasing the yield of raw silk plays an important role 
in improving the processes of retrieval. ends of cocoon 
threads and their cleaning (shaking). 

On existing ones In silk shaking machines, more is 
lost than is necessary to find the ends of the thread [2]. 
The search for the ends of cocoon threads is 
accompanied by the simultaneous action of the cocoons 
of the warm-water environment and thread-finding 
devices, which in magnitude should be inversely 
proportional to each other, i.e., the more intense the 
water-heat treatment of the cocoons, the less should be 
the effect of the thread-finding devices and vice versa. 

When setting the speed of unwinding cocoons, it 
is necessary to take into account the capacity of the 
shaking machines. With an increase in the unwinding 
speed, the output of cocoons with ends decreases. This 
is explained by the fact that with an increase in speed, 
the need for cocoons to load the pre-bowls of the 
machine increases, which creates tension in the 
operation of the shaking machines and complicates 
compliance with the mode of technology for finding 
ends and shaking cocoons. 

In addition, with the increase in speed unwinding 
speed is the main indicator: the output of raw silk also 
decreases. This is also the result of the failure of the 
shaking machine, since its incoherence in operation with 
the cocoon winding machine increases the return of 
cocoons from the machine and from the cocoon shaking 
zone back to the end- finding zone [2]. 

The analysis of technical characteristics of 
existing stretching machines is carried out. As can be 
seen from the analysis, the designs of RK type machines 
provide for a change in the rotation frequency of the 
brush disk by mechanical means, i.e. the electric drive is 
operationally unregulated. Therefore, given that the 

kinematic diagram of RK type machines allows for a 
separate drive in the movement of the brush head, there 
is a need to use an automated adjustable electric drive 
with a speed range of at least 3:1. This ensures the 
required conjugation in productivity with the cocoon 
winding machine, as well as the optimal speed mode of 
all working parts of the machine 

Analyzing the previously listed requirements for 
the value of the cocoon shaking speed, we can conclude 
that the adjustable electric drive of the shaking machine 
must perform the following functions: 

- optimize the speed modes of all working parts of 
the machine to ensure the specified modes of finding the 
ends of cocoon threads and, as a result, increase the 
efficiency of using cocoons, as well as the productivity 
of equipment and labor;[2] 

- ensure smooth operation of the shaking machines 
in the modes of starting, stopping and regulating the 
speed of the brush head, eliminating significant 
acceleration or deceleration of the movement of the ends 
of the cocoon threads and the associated increased 
dynamic components in its tension; 

 ensure coordinated operation of the cocoon 
winding machine with the shaking machine in order to 
optimize the technology of the process of finding the 
ends of threads and shaking the cocoons. 

Existing electric drives of both domestic and 
Japanese stretching machines , as a rule, do not ensure 
the performance of the above functions. Mechanical 
regulation of the electric drive speed using toothed 
clutches and variators is imperfect. 

The process of changing the rotation frequency of 
the brush head with such a drive system is not automated 
and is carried out using manual control. This 
necessitates continuous monitoring of the cocoon 
shaking mode by the service personnel. Step-by-step 
speed control does not ensure operation with the 
optimal, from the point of view of quality and output 
indicators, rotation speed of the brush head. 

Such obsolete drives do not meet the requirements 
of the technology and are subject to complete exclusion 
during reconstruction.[2] 

The main direction in the reconstruction of 
obsolete electric drives, existing stretching machines 
and the design of electric drives, newly created 
stretching machines, is the direction associated with the 
creation of automated adjustable electric drives, which 
must ensure: 

1) Stepless regulation of the working speed of the 
brush head of the shaking machine in the range of at 
least 3:1, necessary to increase the efficiency of cocoon 
use, reduce defects and improve cleanliness, as well as 
equipment and labor productivity; 

2) Smooth start and slow stop of the shaking 
machine, eliminating the increase in the number of 
breaks in the ends of cocoon threads 

3) Operational restructuring of speed modes from 
the coupling of the shaking machine with the cocoon 
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winding machine serviced by it, taking into account the 
quality of the cocoon raw material and the degree of 
steaming of the cocoons 

4) Control of the operation of the shaking machine 
in conjunction with computer technology to optimize 
technological processes. 

5) High reliability in operation under aggressive 
environmental conditions. 

Table 1 shows the main technical requirements for 
electric drives of stretching machines. General 
requirements for the electric drive can be formulated as 
follows: 

the power of individual electric motors does not 
exceed 2.0 kW; 

the drive operating mode is continuous and non-
reversible with a constant or slightly changing load; 

adjustable drive parameter and its change limits: a) 
change in the rotation frequency of the brush head (or 

cocoon shaking speed) in the range from 2.0 to 6.0 rpm 
depending on the quality of the cocoon raw material and 
the degree of cocoon steaming; b) maintaining a smooth 
start and slow stop of the shaking machine, eliminating 
an increase in the number of breaks in the ends of 
cocoon threads; c) coordinated operation of the cocoon 
winding machine with the shaking machine to optimize 
the technology of the process of finding the ends of 
threads and unwinding cocoons;[3] 

start and braking – controlled; 
the possibility of remote and centralized control of 

an analog signal up to 10.0 V and 5.0 mA ; 
drives, mainly built into the design of process 

equipment; operating conditions: ambient temperature -
10.0 ... +40.0 0 C, relative humidity no more than 85 
%.[3] 
 

 
Table 1 

 
Technical requirements for electric drives silk-winding shaking machine 

Equipment characteristics 
Machine name 

Shaking machine 
Room category P-P-A 
Power of individual machines, kW 1.7 
Nominal speed of the output shaft 
electric motor, rpm -1 1420 

Power supply voltage, V 380/220 
Working hours long 
Power of the converter unit, kW 2.0 
Speed reduction range 1:3 
Control inputs: quantity and signals 2...5, 0...5 Ma , 0...10 V 
Controlled start: time, sec. 5.0 
Controlled braking, s. 3.0 
Changing the speed ratio of adjacent devices Yes 
Reverse No 
Maximum speed accuracy - 
The nature of the transient processes without overshoot 
Operation in braking mode No 
Work in the automatic control system, 
adjustable rotation parameter 

rotation speed 
brush head 

Start, stop and speed control combined/remote 
or centralized/ 

Control station execution built into process equipment 
terms of Use temperature -10...+40 0 C, 

relative humidity 85% 
 
Based on a systematic approach to creating modern 

electric drives for machines and silk winding devices, 
methods for their improvement have been developed 
based on the synthesis of the "frequency converter - 
asynchronous motor - working machine" system. "as a 
single electromechanical system that performs a specific 
technological task ... The solution of this problem is of 
particular importance for silk winding production at the 
stage of technical re-equipment and widespread 

introduction of an automated system of control of 
technological processes, since it allows equipping 
machines and units with high-quality single systems of 
controlled electronic devices. reducing the time required 
for research, design and commissioning of automated 
electronic devices for new units, increasing equipment 
productivity and improving the quality of the product 
being manufactured during the modernization of 
existing silk winding drives. Accordingly, below we 
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offer a functional diagram of the control of a stretching 
machine equipped with an automated controlled EP, 
developed taking into account the specific features of its 
design and operating mode, natural changes in system 
parameters, the action of characteristic external 
disturbances. as well as the interrelation of 
electromechanical and technological factors. When 
creating an automated system for controlling 
technological processes for silk reeling, special 
difficulties are encountered in the selection and 
development of primary measuring instruments - 
sensors that monitor and measure the technological 
parameters of cocoons and raw silk threads.[10] 

Information on the relevant technological parameter, 
the accuracy of its measurement and the timely 
provision of information determine the quality of 
regulation and the correctness of decisions made in 
process control. 

Currently, technological control of silk reeling 
processes is at a very low scientific and technical level. 
This is due to the fact that at present the industry 
produces a very limited number of sensors that can be 
used for this purpose. Therefore, when designing such 
automation systems, developers, as a rule, create their 
own sensors. 

Of the number of sensors required for the regulated 
operation of the EP of silk reeling, so far only one sensor 
measuring the concentration of sericin (IKS-001 device) 
has been industrially tested and adopted for 
implementation; prototypes have been created for some 
of them (sensors for cocoon caliber, cocoon shell 
hardness and conductivity), while others are being 
developed: including breakage, tension, numberof 
cocoons with ends, thickness of unwound thread, 
etc.[18] 

 
 
 
 

Conclusion 
Analyzing the previously listed requirements for the 

value of the cocoon shaking speed, it can be concluded 
that the adjustable electric drive of the shaker should 
perform the following functions: 

- optimize the speed modes of all working bodies of 
the machine to ensure the specified mode of finding the 
ends of the cocoon threads and, as a result, increase the 
efficiency of cocoon use, as well as equipment and labor 
productivity. ; 

- ensure the smooth operation of the RM in the 
modes of starting, stopping and speed regulation of the 
brush head, with the exception of significant 
acceleration or deceleration of the movement of the ends 
of the cocoon threads and an increase in the dynamic 
components of its tension; 

- ensure the coordinated operation of the KMA with 
the shaking machine in order to optimize the technology 
of finding the ends of the threads and shaking the 
cocoons. 

Existing electric drives of both domestic and 
Japanese shaking machines. as a rule, do not provide for 
the implementation of the above functions. The 
mechanical speed control of the electric drive using gear 
couplings and variators is imperfect. 

With such a drive system, the process of changing 
the brush head rotation frequency is not automated and 
is carried out using manual control. This requires 
constant monitoring of the cocoon shaking mode by 
technical personnel. Stepless speed adjustment does not 
ensure operation at the optimal brush head rotation 
speed in terms of quality and output. Currently, the 
technological control of silk-winding processes is at a 
very low scientific and technical level. This is due to the 
fact that at present the industry produces a very limited 
number of sensors that can be used for this purpose. 
Therefore, when designing such automation systems, 
developers, as a rule, create their own sensors. 
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В статье рассматриваются вопросы совершенствования процессов поиска 
концов нитей кокона и их очистки на основе аналитического определения 
оптимальной частоты вращения щеточной головки встряхивающих машин, 
исходя из обеспечения ритмичной работы этой машины и требуемой 
производительности кокономотальной машины. В существующих 
шелкомотальных машинах на извлечение теряется больше концов нитей. 
Извлечение концов нитей кокона сопровождается одновременным 
воздействием на кокон теплой водной среды и устройств для извлечения 
нитей, которые по величине должны быть обратно пропорциональны друг 
другу, то есть чем интенсивнее тепловая обработка кокона водой, тем 
меньше должно быть воздействие устройств для извлечения нитей. 
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