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Abstract. Method of extreme control for ore self-crushing mills considered, estimation
of comparative efficiency of using such a method proved.
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AHoTauia. B poboTi po3rnaHyTUiA cnocib ekcTpemanbHOro KepyBaHHA GapabaHHMMM
MJIMHaMU comonoapibHeHHs pyau, BWMKOHaHa OLiHKa NOpPiBHANbHOI
epeKTUBHOCTI BUKOPMUCTAHHS TaKOro cnocoby ynpasniHHA 6apabaHHMMKU MAUHaAMW.

Kntouosi cnosa: 6apabaHHul mMauH camonodpibHeHHA pyou, eKCmpemasabHi nouwyKosi
cucmemu, IHMEHCUBHICMb KOAUBAHb 8cepeduHi 6apabaHHO20 MAUHA, cnocib ekcmpemMarne-
HO20 KepyB8aHHH.

Introduction.

Extreme search engines are used in conditions of incomplete a priori infor-
mation about the management object. The effectiveness of the method of ex-
treme control is determined by the amount of this a priori information.

Therefore, it is advisable to used maximum information about the object
when implementing a search engine, which was obtained as a result of theoret-
ical or experimental studies.

Productivity of a ore self-crushing mill for a newly formed finished product
can be increased by excitation of load oscillations inside the mill, which occurs
when the drum rotates [1, 2]. The intensity of the load oscillations inside the mill
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is determined by the degree of filling of the drum and can be measured with the
help of sensors.

It is established, that the dependence of the oscillation intensity A from the
degree of filling the drum with ore looks like a bell and structurally described by
the Gauss curve:
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where C, §, M - parameters that depend on the properties of the ore and

the design features of the equipment.

The degree of filling Y is easily regulated by changing the flow of the initial
ore to the self-crushing mill.

Formulation of the problem.

Purpose of the control - maintain such a degree of filling Y* that the
intensity of the oscillations A would be maximum. Since the values C, §, M
depend on the properties of the ore and changed, then the extreme
characteristic A(M) drifts. Therefore, it is advisable to use an automatic search
engine. Significant inertia of the object through the channel "initial ore flow -
degree of filling of the self-crushing mill" determines the use of a step search
procedure.

Solution of the problem.

Suppose that three pairs of values of the parameter Y and the
optimization criterion A are obtained as a result of three consecutive search

steps, i.e. (V;,A4;)i= 13 . Using these data, we formulate a system of equa-
tions:
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Dividing the first equation of system (2) by the second and third, we

obtain a system of two equations:
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after the logarithm we obtained:
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Ay

ln(25/2142) = (Yz - M)Z - (Y1 - M)Z; 3)
Az

% = (Y3 - M)Z - (Yz - M)Z-

Eliminate the parameter § from system (3) and divide the first equation by
the second:

A
In("/4,)  ¥2—2v,M — Y2 +2v,M
in(%2/, ) ¥ - 26M = YP+2%M

The last equation is easily solved with respect to the parameter M and de-
termines the optimum point on the optimization parameter Y:

ln(Al/Az)(Y32_ Yzz)— ln(AZ/AS)(YZZ— Y2)

Y*=M= .
ln(AZ/AS)(ZYl— 2Y,)— ln(Al/AZ)(ZYZ— 2Ys)

(4)

Hence, in the search algorithm it is necessary to foresee the calculation of
the optimum point in accordance with expression (4) for three consecutive pairs
of values {Y;, A;}.

Conclusion.

This method of extreme control is more effective than the known search
algorithms, because it is based on apriori information about the structure of the
extreme curve (2).

Two stages of extreme control should be analyzed to assess the compara-
tive effectiveness of this method.

1. The phase of exit to the extreme region. The range of drift of the
extreme characteristic for the drum mills is ...% of the degree of filling. For
such a range, the approximation error according to the
expression (4) was about 0.5% of the filling the mill (it takes three steps to
reach the extremum).

On the other hand, the application of the known "golden section" method

will reduce the initial uncertainty interval by Y (10 %) in 20 times (up to 0,5

%) for 6 steps.

2. The phase of holding the extremum. A search algorithm, based on approxi-
mation in two steps to the third, by expression (4), provides an optimal ar-
rangement of operating points on the extreme characteristic in terms of
losses.
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Schematically, the optimal location of points 1, 2, 3, 4,5, 6, 7 ... is shown in
figure 1.
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Figure 1 — Optimum positioning of operating points
on a statistical characteristic

Any other arrangement of successive operating points of the stepping algo-
rithm will be characterized by large losses.

The method of extreme control, based on the approximation of the statis-
tical characteristic, was applied in the development of an extreme control sys-
tem for ore self-crushing mills at the concentrating factories of Krivbass [3].
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