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Abstract
Elaboration of automatic control system of a jigging machine for process
optimization
In the dissertation the issues of design of an optimal control system for Chiatura
manganese ore beneficiation process on a jigging machine is considered.
The rise in the efficiency of mineral processing promotes development of related
industries. Reduction of the cost of beneficiation products, preparation of quality
production, the complex and full recovery of valuable components from the ore,
concentrate quality maintenance and intensification of beneficiation processes makes
actual an optimum control of beneficiation technological processes, development and
installation of the automated control system of technological processes at beneficiation
plant.
In order to optimize the process, technological criteria have been selected, on the basis of
which mathematical model of jigging technological process has been developed. As far as
relates beneficiation indices with controlling and disturbing values, it provides process
regularities.
The models of cause and constrain functions have been given and the mathematical model
of a multicompartment jigging machine, which will describe multiple dependence of
concentrate quality and output on the amount of air fed to the air compartment (control
action) and disturbing actions - concentrating ore quality and quantity and air pressure, has
been built.
Due to analysis of double and multiple relationships, the jigging process has been
considered not as four independent control objects with four input and one output
variables, but as one control object with four input and one output variables. As a result the
control method, which provides stabilization of jigging machine productivity and control
of air amount fed to the first and third chambers of air compartment according variation of

disturbing action, has been developed.
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In the work the optimization problem has been set and the graphical modification of linear
programming method has been used for it solution. Optimum search has been carried out
by two ways, which foresee different series of control action variations - air flow in the
first and third chambers. As a result of search it has been established, that if program value
of concentrate quality is less than 40%, the process is carried out by air control in the third
chamber (at this time air flow fed to the first chamber has been fixed at an average level of
range). If the program is more than 41%, the air flow has been controlled in the first
chamber, and in the third chamber the air flow has been fixed at an average level of range.
In consequence of the optimization process the process optimum control algorithm and
laws of optimal control of air fed to the first and third chambers, which provides variation
of disturbing actions, have been developed. In particular, continuous control of manganese
content in concentrating ore and air pressure in receiver is carried out. Considering that
simultaneous variation of both parameters will provoke instability of a control system, the
air pressure range in receiver has been divided on three areas. Subject to in which area an
air pressure is, we can receive three control laws, if concentrate quality is less than 41%,
and three ones, if concentrate quality is more than 41%. Therefore we have received six
control laws from two ones.

The functional structure of a control system has been developed, which basic element is a
controller. According to a signal received from the pressure transmitter, in its first logic
unit is determined, which area an actual value of pressure is placed to. After specification
of the area according pressure, the second logic unit of the controller chooses
corresponding control law according concentrate program quality. In this law a signal
proportional to concentrating ore quality is emitted by a transmitter of jigging machine bed
loosening.

The computer model of a process control system has been built using Simulink software;
the control and controlled variable behaviors, in case of disturbing actions and concentrate
program quality variations, have been studied. Obtained results confirm results of executed

investigations.
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