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Abstract  

The pulsation frequency of the jigging machine is one of the key factors that ensure high technological indicators of chromium ore dressing 
in jigging machines. Maintaining this variable at a given level is one of the main tasks of the automated control system for jigging. The 
paper is devoted to the synthesis of several types of controller to maintain the pulsation of the jigging machine. A mathematical model of 
a jigging machine based on the pulsation frequency has been developed. The study of several controllers allows researcher to find the best 
solution for the fulfillment of assigned tasks. 
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1 Introduction 

Currently, the process of jigging in world practice is used to 
enrich iron, chrome and other ores. Processing equipment that 
implement the jigging process are jigging machines that have 
a wide range of designs and have a number of controlled 
variables on which the quality of ore-dressing depends. In the 
separating jigging machine alljig-G/F, the pulsation 
frequency of the jigging machine is a key controlled variable 
and is supported by rotary-piston valves, which are driven by 
an electric motor. It is controlled by a frequency converter, 
which provides a smooth start of the motor and applies a 
voltage of a certain frequency to it, as a result of which it is 
possible to change the rotational speed of the motor shaft, and 
consequently, the rotary piston valves. The rotational speed 
of the rotary piston valves is the pulsation frequency of the 
jigging machine. To ensure high enrichment characteristics, it 
is necessary to maintain the frequency of rotation of the motor 
shaft at a specified frequency. 

The structural diagram of the control object in general 
form is shown in Figure 1.  

 
FIGURE 1 The structural diagram of the control object 

where W1 is the transfer function of the variable speed 
controller, W2 is the transfer function of electric motor; U1 
is the the supply voltage of the electric motor with a certain 
frequency (manipulated Variable); U2 is the analog signal to 
the variable speed controller e.g. current 4 ... 20 mm, voltage 
0-10 V; n is the rotational speed of the motor shaft 
(controlled variable). 
 

2 Overview 

The following issues are discussed in this paper: 
• Development of mathematical model of jigging 

machine 
• Synthesis of a regulator to maintain the set frequency 

of pulsation using the modal control method 
• Synthesis of fuzzy PI controller 
• Analysis of direct quality assessment of regulation 

(according to the graphs of the transition characteristics) 
• Selection of a regulator for an automated jigging 

machine based on the obtained data 

3 Decision 

The mathematical model of the jigging machine is necessary 
for the synthesis of the controller and the simulation of the 
system. 

To maintain an adjusted frequency for the control object, 
it is necessary to synthesize the regulator. This is proposed 
to be done using the modal control method. The two most 
common characteristic polynomials are chosen: the 
binomial Newton polynomial, the Butterworth polynomial 
for the system [1]. Two regulators will be synthesized and a 
comparison will be performed. 

Model of control object with a regulator will be built in 
Simulink Matlab. It will be constructed taking into account 
the structural diagram of the control object, the structural 
diagram of the regulator, and the obtained coefficients. 

To find the best version of the regulator, a fuzzy PI-
controller was synthesized. Unit step responses of the 
system will be obtained using modal regulators and a fuzzy 
PI controller. 

4 Conclusion 

The maintaining the set frequency of pulsation jigging 
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machine is one of the main functions of the automated 
system. This ensures high technological indicators of 
chromium ore dressing.  

The synthesis of three types of controllers for the 

automated system has been made. The modal regulator 
designed using the binomial Newtonian polynomial has the 
best direct indicators of the quality of regulation. 
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