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THE VALUE OF THE KINETIC REACTION ORDER DETERMINED BASED
UPON THE CONDITIONAL OPTIMALITY DOCTRINE FOR
THE MULTI-OPTIONAL FUNCTIONS ENTROPY

It is made an attempt to propose some appropriate models of the friction and wear
processes that could happen in the considered structural elements of the engineering
units. The uncertainty measure in the given consideration is the entropy of the spe-
cial hybrid-optional effectiveness functions. Such kind of entropy originates from the
Jaynes’ principle, being adapted to the subjective entropy maximum principle, with
the implementation possibilities to the applicable fields of aviation industry as that
follows the readings of the references. The paper theoretically considers the possibil-
ity of the multi-optional hybrid functions entropy conditional optimization doctrine
applicability with the purpose of discovering a substantiated reason for the special
hybrid-optional effectiveness functions existence, as well as the reasons for the for-
mula optimality. The order of the kinetic reaction as a model function, or the so-
called dependence of the tribological process order as a function, formula is ob-
tained with taking into account the degree of uncertainty for a certain type hybrid-
optional effectiveness functions. With the help of the variational principle it is shown
the optimality of the formula. The evolution of the proposed at this paper approach
from the subjective analysis to the hybrid multi-optional functions optimization doc-
trine implies the use of the hybrid multi-optional functions, as an objectively existing
characteristic of a phenomenon, instead of the subjectively preferred, by a human,
functions, since no one chooses the objectively existential reality. The approach has
a significance of a plausible explanation for the phenomena stipulated by multi-
optionality.

Keywords: tribology, friction, wear, optimization, entropy doctrine, multi-optionality,
hybrid optional function, kinetic reaction, tribological reaction.

Introduction. Considering either the evolution of the structure and properties of the
eutectic coatings during friction [1] or improvement of the quality of TiC-Co system
plasma coating by laser treatment [2], as well as the other related to tribology problems
[3, 4], a researcher wants to discover a principle, the most possible general connection,
upon which the studied parameters of the investigated phenomenon depend.

For example, there is a widely used parameter of [4, (1)] for the determination of
the kinetic characteristics of the activation energy.

It is a great temptation for a scholar to reveal a certain value optimized at such pro-
cesses.

State of the problem. The working hypothesis is the postulate of a certain functions
entropy conditional optimum [5]. The Jaynes’ principle of a maximum-entropy and its
methods proposed in references [6] on statistical physics have been successfully applied to
the theoretical models constructions in both the active systems theory [5] and the devel-
oped doctrine about the multi-optional functions entropy conditional optimality [7-19].

Still it is not applied so far to the parameter of order of reaction [4, (1)].

Problem statement. In accordance with [4] for some processes it is necessary to
determine the order of the studied kinetic, tribological reaction, [4, (1)]:
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where N is the order of the reaction, ®, is the speed of the reaction at the i -" moment

of time, a; is the “initial” concentration or quantity of the substance.
In such models there must be a certain optimality, which it is desirable to find.
Purpose of the paper. The presented paper is aimed at discovering the value ex-
temized with the functions modeled in expression (1), taking into consideration the ex-
isting uncertainty of the investigated tribological phenomenon on the basis of the devel-
oped doctrine about the multi-optional functions entropy conditional optimality.
Problem setting. In order to reveal the optimality of equation (1) [4], it is applied
the prototype model of subjective analysis [5] and optional functions doctrine [7-19]:

B, =—3 b (a Yk (a,)+ N34 (@ n +y{22:hi(ai)—l}, @)
i=1 i=1 i=1

where /,(a,) are the specific hybrid-optional effectiveness functions, similar to the pref-
erences functions of [5], however in this problem setting, the assumed specific hybrid-
optional effectiveness functions of ,(a, ) are not relating with anybody’s preferences or
choice; y is normalizing coefficient (function).

The first member of expression (2) is the hybrid-optional effectiveness functions
entropy (like subjective entropy of the preferences).
The necessary conditions for the functional (2) extremum existence:

oD,
Oh; (ai) - ®
yield
aijlzci’i)z—lnhi(ai)—l+N1nai+y=0, Vi=12. 4)
This inevitably means in turn
Ink(a,)-Nlna, =y-1=Inh,(a,)-Nlna,. (5)
From where
In#,(a,)-1Inh,(a,)= N(Ing, ~Ina, ). (6)
And

_ 1nh1(a1)_1nh2(a2)

Ina, —Ina,

N (7

Thus, we have got a parallel result to the law of subjective conservatism if the val-
ues of parameters N, a,,and a, are given.
In case as in work [8]:

h (al): X0, hz(az)zxoaz, ®)
where x is unknown, uncertain multiplier in type of the Lagrange one, we obtain with
the help of the procedure considered through (2) — (8) the needed tribological process
index (1).

Indeed, substituting equations (8) for their values into expression (7) it yields
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0 X
N = X , 9)
Ina, —Ina,
finally, from (9) it follows formula (1).

Conclusions. It is revealed a possibility of the hybrid combined relative pseudo-
entropy application for the functional model at the consideration of the uncertainty of
the speeds of tribological, kinetics reactions. Parameters of the problem need further
investigation.
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A. B. TOHYAPEHKO

BEJIMYUHA ITOPAAKY KIHE'[I/I‘IHOi PEAKIIIi BUBHAYEHA )
HA OCHOBI JOKTPUHH YMOBHOI OITUMAJIBHOCTI UISA EHTPOII
BATATOOIIIIMHUX ®YHKIIN

VY HaBezeHi#t poOOTi 3MiHCHEHO CIpoOy 3alpOIOHYBATH TIEBHI MO, IO MiAXOIATh, TPOIIe-
CiB TepTs Ta 3HOIIYBaHHA, KOTPI MOTJIH OU BiOyBaTHCS B KOHCTPYKTUBHUX €JIEMEHTaX TEXHi-
9HUX BUPOOIB, AKi OepyTbes M0 po3riany. Mipa HEBU3HAYCHOCTI Y TaHOMY PO3TIISAL IIe € €HT-
PpOIIis cremianbHuX Ti0pUIHO-ONIIHHNX (PYHKIIIH eQekTuBHOCTI. EHTpOITiS TaKOro BHIY ITOXO-
IUThH Bif mpuHIUITy J[>KeifHca, OyIydn aJanToBaHOIO O MPUHIUIY MaKCUMYMY CyO’ €KTHBHOL
EHTpOIIil, i3 IMIUIEMEHTAI[i THIMH MOXIIMBOCTSIMH 10 aBilalifHIX Tanxy3el 3aCTOCYyBaHHS, K IIe
MIOXOMUTH 31 CIIHUCKY HaBEICHUX IOCcIaHb. CTAaTTS pO3MIIAAAE TEOPETUIHO MOXKIIUBICT 3aCTO-
CyBaHHS JOKTPUHUA YMOBHOI ONTHUMI3aIlii eHTPOIIii 0araToOmIiiHuX TiOpUAHUX (QYHKITH 3 Me-
TOIO BIIKPUTTSI OOTPYHTOBAHOI MPUYMHU iCHYBAaHHS CHEMiabHUX TiOpHIHO-OMIIIHHNX (yHK-
it e)eKTUBHOCTI, a TAKOXK MPUYUH ONTUMAIBHOCTI (POPMYITH, IO HaBoAUTHCSA. Taka (opmy-
JIa, IO BXKUTA Y SKOCTI MOJIENi MOPSAKY KIHEeTUYHOI peakiii sk (GyHKii, ab0 Tak 3BaHa 3a1exkK-
HICTh TIOPAAKY TPHUOOIOTIYHOTO TpoIecy SK (QYHKIII, OTPUMYETHCS 3 YpaXyBaHHSIM CTYIICHS
HEBU3HAYCHOCTI IIEBHOTO THMY TiOpUIHO-OMIIHHNX (QyHKIH edheKTHBHOCTI. 3a IOIIOMOTOI0
JTAHOT'O BapiaIifHOr0 MPUHIMITY 0YJI0 MOKAa3aHO ONTHUMANBHICTh TaKOro BUIY dopmynn. EBo-
JIIOITiSL 3aIPOIIOHOBAHOTO Y IIiHi CTATTI MiAXOMY, SIKUI € pO3BUTKOM Bifl CyO’€KTHBHOTO aHATI3y
IO ONTHMI3aIliifHOl TOKTPHHM TiOPUIHMX 0araTOONIIHHUX (QYHKIIH, mependadae BUKOPUCTaH-
HS BKa3aHUX TIOpUIHUX 0AaraTOOMIIIHHNX (PYHKIIH, Y SIKOCTI 00’ €KTHBHO iCHYIOUOI XapaKTepH-
CTHKHU TIEBHOTO SBHUINA, 3aMiCTh ONWCAHUX Cy0’€KTHBHO MEPEBAKHUX, JIOAWHO0, (DYHKIIIMH,
OCKIIBKH HIXTO He o0mpae 00’€KTHBHO iCHYIOUOi peanbHOCTI. JaHWid miaxig Mae 3HAYYIIICTH
TIPaBIOIIONIOHOTO MOSICHEHHS TS TAKUX SBHII, 00YMOBIIEHIX 0AaraTOOMIIiHICTIO.
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