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Abstract 

In the theses of the report on the basis of existing approaches, the structure of the choice of machining center automatic control system 
modifier regulator has been proposed. Unlike existing ones, it enables to minimize high frequency noise and minimize disturbances using 
vibration and roughness sensors. The obtained results of experimental work are important, as they improve the parts- manufacturing process 
quality and reduce energy consumption. 
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1 Introduction 

The choice of industrial-technological system regulators 
for automatic control systems is considered to be a 
complex process, where various factors are considered. In 
this case, the choice of the law of control depends on the 
problem under study where: “…for multidimensional 
control systems, the dependence of the regulation law on 
the organization system remains” [1, с.226].  

Law of control: “…mathematical dependence, with 
the help of which the regulating action u (t) is determined 
by the error signal e (t)” [2]. Therefore, the corresponding 
laws of regulation are implemented with the help of 
regulators, where mathematical apparatus of different 
complexity are used. But the complications of the 
mathematical apparatus, on the one hand, lead to the 
minimization of the regulation time and the minimization 
of the external factors influence, and on the other, in the 
equipment cost increase [3]. At the same time, in research 
papers [4], ways of the regulators using methods structure 
improving for the computer-integrated systems quality 
improving are being studied. 

2 Overview 

Based on the previous stage of the subject study, where 
the foundations for improving the complex electrical 
systems control quality are determined, a theoretical and 
methodological premise about the conditions for 
choosing a regulator of an automatic control system for a 
processing center are simulated. 

The study of the automatic control systems content 
and structure of processing centers and implementation of 
various combinations of these systems components is an 
indicator of the product manufacturing process efficiency 
increasing. A detailed review of the adaptive systems 
structure by the cutting process was studied in [5].  

In [6], the relationship between the quality of 

machining parts and the automatic control system, which 
structure elements are improved by optimizing the cutting 
mode and considering the tool vibration. 

There are research works, where: "In determining the 
structure of the automatic control system, it was decided 
to stabilize the cutting process by its main characteristic - 
power" [7, p.81]. 

Control quality control was carried out by the selected 
controller, where the known control laws are 
implemented, namely: proportional, integral and 
differential. According to the results of the experimental 
work, it was established: “... the optimal (according to the 
criterion of the minimum maximum power deviation) 
value  
Td = 0,03 s» [7, p.81]. At the same time, the relevance 
was noted as follows: "... research in the form of a 
multifactor experiment" [7, p.84]. 

The experience of existing research [5-7] shows that 
the choice of regulator and the law of regulation depend 
on the object of study and the factors affecting it. At the 
same time, insufficient attention was paid to the 
regulators, where there were filters of input signals. It 
enabled to get more stable input signal, as the 
disadvantage of some regulators is high-frequency noise. 

3 Statement of the research problem 

The research studies the technology of choosing the 
regulator for the machining center automatic control 
system. 

Therefore, it is necessary to solve the following tasks: 
1. To build an information-logical diagram of the 

processing center. 
2. To propose improvements to the existing structure 

of the automatic control system of the processing 
center [7, p.82] due to the reasonable choice of the 
modified PID controller and taking into account 
the disturbing influences. 

Z1       Z2     Z3 
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4 Decision 

It is known: "... a high-order mathematical model has an 
error in describing the operation of a real control object, 
which arises due to the linearization of complex 

dependencies, the proximity of solutions to equations" [8, 
p.12]. Therefore, in order to determine the structure of the 
control object, an information logical diagram of the 
processing center is build, Figure1. 

 

 

 

 

 

FIGURE 1 Information-logical diagram of the machining center 

In fig. 1 it is shown: Х1, Х2, Хn – multiple inputs; У1, 
У2, Уn – multiple outputs; Z1, Z2 – multiple disturbances.  
Based on the theoretical and methodological premise and 
considering the well-known experience [6], t the number 
of disturbing influences of the model is two, where the 
vibration and roughness sensor are used. Thus, the 
information-logical diagram is a prerequisite for 
constructing the structure of the processing center control 
system. The closest to this study is the control system 
structure [7], so is taken as a basis. 

In order to substantiate the choice of a regulator and 
prove the adequacy of the model, a comparative analysis 
of the control quality of several regulators must be carried 
out. They are the regulators [8]: with weighting 
coefficients during installation, with a shaping filter for 
the installation signal with two DOF mechanisms. 

Modified proportional-integral-derivative controllers 
reduce high-frequency noise. The more efficient is the 
regulator that demonstrates the minimum power error and 
the minimum disturbing influences. The reliability of the 
obtained results is checked according to the control 
quality characteristics: the regulator speed, the regulation 
time, and the regulator parameters. 

5 Conclusion 

The existing problem of the automatic control system of 
the machining center is the use of regulators that provide 
insufficient quality control in the manufacture of blanks. 
This problem is solved by selecting one of the modified 
regulators in order to minimize high-frequency noise and 
disturbing influences. 
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