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Introduction 

At present the significant direction of researches on the processes and systems of 
spinning technology is to find out a scientific method of dynamic simulation. This can be 
done by the application of the theory of random function. The principle lies on the conception 
of technological system as a stationary, linear dynamic system. The aim is to determine the 
modulus of the relative transfer function and subsequent technological analysis. The acts can 
be stated as to determine the influence of technological factors on the equalization 
effectiveness to a given spinning system and also to determine the conditions for improving 
the quality of the resulting linear fiber products (for example, sliver, roving, and yarn) from 
the point of view of mass irregularity. 

It is necessary to point out that a procedure of dynamic simulation can solve the 
question of transformation through the spinning systems. The problem of transformation can 
also be solved with the help of determination of quadratic mass irregularity of short sections 
of the linear fiber products on the basis of autocorrelation function of mass irregularity. 
 
Choice of the technological application of dynamic simulation 

As an example of the method of dynamic simulation as well as process of determination 
of quadratic mass irregularity of short section of linear fiber product, we can discuss about the 
following technological applications. 

- flat card with a drafting mechanism [1] – evaluation of the leveling effectiveness 
- a system of successive and combined doubling[2]- levelling effectiveness,  
- the resulting quadratic unevenness, the technological causes of an increased levelling 

effectiveness, the effect of replacement of spinning rotors with the increasing 
frequency of revolution 

- system of cyclic doubling [3] – the resulting quadratic unevenness, the influence of the 
collecting surface diameter of the rotor, requirements of the fiber flow taken over by 
the collecting surface 

- the separating device of the OE- spinning system [4] – influence of the structure of the 
mass irregularity in the fiber flow 

The main problem in the application of method of dynamic simulation is the process of 
determination of transfer function, subsequently modulus of relative transfer function. 
Relevant determination is possible with theoretical or experimental process. Dynamic model 
detailing transformation of mass irregularity comes from two basis aspects of a given 
technological problem. With these two basis aspects of the specified research problems, the 
following possibilities can be stated: 
a) the quantities expressing the character of the characteristic property of a fiber product: 
these can be  

- deterministic or 
- random 
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b) the mechanical and physical action defining the character of the technological environment 
can be characterized as 

- deterministic or 
- random 

In the dynamic model, the character of fiber product from point of view of mass of short 
sections of linear fiber product is random. The character of technological environment i.e., 
system of transformation is determined by the simplifying condition of processes. 
 
Modulus of relative transfer function for OE – rotor spinning system 

The concept of OE – rotor-spinning system as a dynamic system including the division 
into partial dynamic system is stated in [5]. An equation expressing the modulus of relative 
transfer function for system of cyclic doubling in spinning rotor process can be found in [5]. 
The main content of the present work is the presentation of results of experimental procedure 
for determination of the modulus of relative transfer function for OE – rotor-spinning system 
and the possibility of use of the apparatus Uster Tester 4 – SX is also explored. The 
spectrograms obtained from the above-mentioned apparatus may be directly used for 
determination of the modulus of relative transfer function for the given system. In principle, 
this acts about record harmonic components of mass irregularity depends on the wavelength. 
Instead of amplitude of the harmonic components, the quadratic mass irregularity (CV) of the 
harmonics components is plotted along the y-axis. This is directly proportion to the relative 
amplitude, so the modulus of the relative transfer function can be directly expressed as a ratio 
between the CV values of the corresponding harmonic components. It is important to obtain 
the CV values correctly in order to obtain correct values of the modulus, hence efficient 
application.  

Results of experimental determination of the modulus of relative transfer function for 
the OE–rotor-spinning system are given below. 
 
Basic date: 
Type of OE – rotor spinning machine:  R20, Rieter 
Nominal fineness of yarn:    T=25tex  
Nominal fineness of sliver:    T0=6 ktex 
Machine draft:     P=236 
Speed of rotor:     ν3=111600 1/min  
Velocity of delivery:     v4= 122  m/min 
Velocity of sliver feed:    v0= 0,52 m/min 
Machine twist:     Z= 910 1/m 
Twist coefficient in Phrix formula:   α2/3= 78 
 
Test data: 
Apparatus:                                               Uster Tester 4-SX, Zellweger Uster 
Testing speed 
               - yarn:                                              v = 400 m/min   
               - sliver:                                             v = 25 m/min 
Time of test: 
               - yarn:                                               t = 15 min 
               - sliver:                                             t = 1 min 
Test length: 
               - yarn:                                               L = 6000m 
               - sliver:                                             L = 25m 
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Mass of sample: 
               - yarn:                                               m = 150g 
               - sliver:                                             m = 150g 
Number of tests: 
             - yarn:                                              n = 5 
             - sliver:                                            n = 5 
 
From spectrograms, were determined the CV values [%] of the harmonic components  
at wavelength λ[m] were determined. The total number of channel was 108. The modulus  
of relative transfer function for OE – rotor spinning system as a function of wave length is: 
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where ( )λA is the relative amplitude of the harmonic component (from mass irregularity  
of yarn) at a wavelength λ and ( )0λA is the relative amplitude of the harmonic component  
(from mass irregularity of sliver) at a wavelengthλ0. It is known that  

0.λλ P= ,                                                                                                                                  (2) 
where P is machine draft. 
In place of the mentioned amplitude, with regard to the earlier discussion, the quadratic 
irregularity of the harmonic components of yarn CV (λ)[%](at a wavelength λ) and sliver CV 
(λ0)[%](at a wavelength λ0) can be used. Hence Equation (1) can be written as follows: 
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CV values are very frequently investigated and on the basis of these, there is a possibility  
to determine mean value and confidence interval for every channel.  
 
 
 
Interpretation of results and conclusion 

The method of determination of the modulus of the relative transfer function for a 
given spinning system with the use of spectrograms obtained from the apparatus Uster Tester 
4-SX makes it possible to obtain a function that characterizes transformation of the structural 
mass irregularity of the input fiber product (sliver) on the structural mass irregularity of the 
resulting or output fiber product (yarn). It offers a picture on the components of the OE-
spinning system, which is important for preparation of sliver with optimal structural mass 
irregularity. 

In the given example of OE-rotor-spinning system, it is known that there exits two 
very contradictory effects from point of view of mass irregularity, that is, the opening system 
highly increases the mass irregularity and the cyclic doubling reduces it. Globally,  
the OE-rotor-spinning system is known as a system of very high draft (in the given example 
draft is P = 236) and that matches with the resulting modulus of the relative transfer function. 
It is evident, that with reference to the very high draft, given to an OE-rotor spinning system, 
thanks to the system of cyclic doubling, that decreases the mass irregularity! 

A new philosophy, which uses the principle of dynamic simulation opens new 
directions of research for analysis of structural mass irregularity with a view to different 
consequential optimization of different spinning systems from the point of view of mass 
irregularity of the resulting fiber product. 
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