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Introduction. An important problem in ensuring the accuracy of measuring the microhardness of a material is
the determination of the coordinates of detail’s surface investigated. In this case, the occurrence of chemical
compounds in the space between the indenter of the measuring device and the surface being investigated can be
observed. Actual technological processes, in particular using control and measuring operations, for example, when
measuring the microhardness parameter of detail’s material, are accompanied by the formation of a chemical
presence zone (CPZ) that occurs in the near-surface space of detail. The chemical composition and form of
distribution of such a zone of presence has its own characteristics and affects the accuracy of the measurement
process. Consequently, we have complex cases that are very precursor to the technology of production.

Modeling the shape of the chemical zone of the presence of a technological object. In the real situation, we
obtain non-steady concentric circles of concentration, and closed curves of irregular shape. Moreover, they have a
well-defined wave character. Since our task is to determine the distribution of the chemical, the following
parameters of the chemical zone of presence are important: first, it is the accuracy of determining the geometry at
the boundary of the power of the zone, and for this CZP is considered as a separate abstract entity with its
pandanous zone and presence zone; secondly, the accuracy of the geometry of the CKD contour and, as a result, its
durability; Thirdly, the propagation of matter in space is influenced by the accompanying processes. The paper
presents the models of CWP that take into account the shape of the space of the zone.

Conclusions. Consequently, we must conclude that the chemical zone of the presence of an abstract object can
be formed in three main ways: the neutral distribution of matter in a medium without chemical interaction, but with
the presence of collision mechanics of atoms and molecules; active proliferation due to chemical reactions with the
formation of new chemical compounds; distribution of the secondary chemical presence zone, which is the product
of interaction with the environment of the primary substance.
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Introduction

An important problem in ensuring the accuracy
of measuring the microhardness of a material is the
determination of the coordinates of individual sections
of the investigated surface of the part. Similar meas-
urements are made by precision measuring instru-
ments in conditions not only laboratory but also real
production. In this case, the occurrence of chemical
compounds in the space between the indenter of the
measuring device and the surface being investigated
can be observed.

Consequently, in the space a chemical presence
zone (CPZ) of the abstract entity (AE) is formed in the
space [1, 2]. The nature of the distribution of this
chemical zone, its geometrical parameters and the
heterogeneity of the chemical composition affects the
accuracy of the measurement in accordance with the
dimensions of the tip of the indenter and the local area

of the surface. In this case, the research tool that pro-
vides information about the composition of substances
in the space that is in the near-surface zone of AE.
Among all types of zones of presence, the chemical
zone is somewhat aloof while having very good in-
formation properties. The main information property
of CPZ is that it is so informing its environment about
its chemical composition, but also as a consequence of
possible internal constructions. In addition, in contrast
to other presence zone, the chemical presence zone
requires that the objects in the near-surface and sur-
rounding space be reconciled with which they AE will
be able to co-exist. In the opposite case there are ac-
tions aimed at the destruction of aggressive properties
to a stable state. For example, oxygen and hydrogen
have the ability to coexist only in the state of water
and their derivatives.
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Despite the rather active study of the properties of
CPZ, which occurs in different types of combinations
of AE [3, 4, 5, 6, 7], the problem of influence of the
chemical composition heterogeneity of the zone’s space
when measuring the microhardness of the material is
relevant. So, we have complicated cases that are very
precursor to the production technology [8].

Problem’s statement

If we have any compound of chemical elements
that diffuse from the AE’s surface, then it is extremely
difficult to determine the boundary of the presence
zone if we focus on all the components of the mixture
together. That is, to determine the zone size, we have
the possibility of one of them, using the distribution
theorem [7]. In this case, we have the opportunity to
determine CPZ size, even with a large amount of sub-
stances in the mixture. The only condition in this case
should be that the decomposing or subliming chemical
should have origin from AE. For example, a couple of
water above water, a pair of iodine over iodine, a pair
of mercury over mercury, without taking into account
all the other components present. However, our task to
determine the CPZ size is greatly facilitated, because
we are guided by some one component. In the second
case, if we have any one chemical substance, then the
determination of CPZ is reduced to a similar solution
as in the previous case.

So, according to the information properties, the
first place is law of TONTOR [7], that is T(T), if

there is CPZ and when T (T) it is not. Thus, assuming

the function y(t) as a chemical reaction, we have the
opportunity to write the next dependence

T(Mx®) = Ex(t)}
TMw=0 |
where 0 < E <1 is a function of the translation of CPZ.

At present, such a function in many cases has a
description of diffusion processes with corresponding
thermodynamics. As the most complicated example,
the anomalies of the concentration of a chemical com-
pound in AE’ mass can be considered here. For a
simple example, the zone of spread of smell around
AE can be considered [6]. These are gases such as S,,
SO,, NH,, H,S, NO,, etc. A large number of chemical
elements, their compounds and varieties a large num-
ber of chemical compounds with specific properties
are generated. As a result, the process of chemical
symbiosis can take place quite long before the process
of balancing is completed.

In the event that a reaction occurs in the middle
of AE, it has the property of propagation in all
directions and stops only in the presence of some
obstacle (the law of aggression) [7]. The surface of
AE is the barrier that determines the external CPZ. In
this case, the surface having a finite thickness forms
its own presence zone. Since the surface covers the
entire mass of AE, it is exposed to a powerful external
load. Therefore, AE produces such a surface which
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has the stability not only of physical loads, but also of
chemical ones. In this case, there is a chemical
reaction between the external environment and the
substance of AE.

Thus, the limits of CPZ determine the concentra-
tion of matter. According to the physical principles,
the theory of ideal gases distinguishes between weight
and molar concentration. In the case of a liquid, only
the concentration of electrolytes is considered and the
concentration of solids is not determined [9]. Since the
principles of determining the concentration in all cases
are the same, then we will be guided by gas sub-
stances. A simple example of the distribution of CKD
on a half-plane of a material in the production
conditions of the application of any detail is consider.
In this case, the process goes in three directions.

First, it is the worst corrosive process that occurs
deep into the surface of AE. In this case, the front
edge of the corrosive surface moving deep into the
medium is not stable and not determined in coordinate
by the error value [S];. In this case, an approximate
description of the depth (radius) of the process can be
obtained as

r=2 pth— M @)

3

8N (nDt)2[S]

where M - mass concentration, N - density, D -
diffusion gradient.

In addition, it is necessary to take into account
the motion’s velocity front of the chemical reaction,
depending on the supply of the corresponding chemi-
cal components to the front [S];. For example, ordi-
nary oxidation processes were left in the oxygen envi-
ronment and the formation of rust

4Fe+30, — 2Fe,0, (3)

and at the next stage, for access to water formed iron
hydroxide
6Fe+6H,0+30, » 4Fe(OH), (4)

That is, the first layer 1 consists of that which
feeds the layer 2, which, securing oxygen, nourishes
the layer 1 (Fig. 1).

Corrosion of aluminum, for example, has a
slightly different character. Moreover, if the alumi-
num oxide is mainly concentrated in the layer 1, then
its hydroxide concentrates in the second layer 2 (Fig. 1
a, b), 3 — AE, 4 - environment’s zone, 5 — detail’s
surface.

That is, to register the boundaries of CPZ it is nec-
essary to perform at least three technological operations:
to determine the substance, determine the volume, de-
termine the concentration. The diffusion processes have a
great influence on the formation of CPZ. At present, the
process of diffusion means the establishment of the same
concentration. The consequence of diffusion is the
alignment of the chemical potential within a mass [2, 9,
10]. The foregoing statement is valid for imaginary situa-
tions when we have a limited volume within which there
is CPZ.
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Fig.1 Distribution of chemical ZP: a) general principle
of the corrosion process; b) corrosion process on
the steel surface of detail; c) process of spreading
paint in fresh water; d) process of propagation of
paint in water at a salt concentration (0.5% NacCl)

Thus, as seen from Fig. 1, the distribution of
chemicals in CPZ is a diffusion process that depends
on the properties of both the substance and the envi-
ronment.

Therefore, it is necessary to consider a model for
determining the distribution of chemicals in space
when controlling details.

Modeling of the chemical presence zone shape
of an abstract object at control and measurement
processes

At first sight extension substance has a linear
character and the movement there is normal to the
outer front of the substance wave. However, this is not
always the true, it is enough to look at the real situa-
tion in the drawing (Fig. 1). That is, ideal concentric
circles are impossible even in a series of ideal condi-
tions. All these phenomena have the appropriate to the
physical and mathematical description [11, 12].

So, if we have a diffusion process U (x,t), which

is the magnitude of the molecules concentration in the

coordinate x at time t, then the process can be written
down by the diffusion equation:
Lo )-cZ, ©)
ox 6x ot
where C - layer coefficient.
Equation (5) takes the form for linear diffusion
and constant coefficients:
U,=a’u
where a’ =D/C is a coefficient of thermal conduc-
tivity.
So, if the process of diffusion of unstable gas, the
speed of which is proportional to the concentration,
get the equation:

U,=a’AU+BU (B>0), (B<0).
The motion of molecules can cause a chain reac-
tion in this case, when particles of substance, reacting

with the environment, begin to multiply.
At B=0, we have pure diffusion. In the case

B <0, if a diffusion occurs with disintegration, this

means that reduction of concentration occurs faster
than pure diffusion (B =0). In the case of >0 there

is a diffusion of particles duplicating, that is a chain
reaction. The value B is the characteristic of sub-

stance, (duplicating coefficient), while how A, is the

characteristic of the shape and size of the plot.
So, if we have a plot for value B, which given,

t XX !

and A, :B/a2 , then it is necessary to introduce the
concept of critical size. Thus, for the case of a one-
dimensional problem, we have an infinite layer
(0<x<1) atthe:
2 2
’, =(“T”j and A, =~ ©)

12
at the same time, the critical value of the layer |,
from which the lavalhe concentration increase process,

is defined as
na 3 1l4a

l, = (B>0). (7
NS

For an infinite cylinder, the smallest value A corre-
sponds to the personal function, which has a radial
symmetry and is equal to:

0 {2,4048)
r‘O

Hence the critical diameter

q 4,80a .

wp \/B

For a sphere, the smallest value corresponds to a
personal function that has spherical symmetry

Hence the critical diameter d,,
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So, we examined the physics and mathematics
base for the distribution of chemical substances in
space. We are interested in the size of the presence of
a chemical substance in the space around the source of
leakage. This process creates a cloud of gas or dust.
Such a cloud has initial dimensions that we can imag-
ine as a three-dimensional function C(x,y,z,t) time

dependent. The process of propagation of the chemical
cloud can be regarded as the process of diffusion of
substance from an instantaneous dotted source of mass
M in an unlimited space. Such a diffusion process has
no molecular and turbulent character, which has some
effective coefficient D. This cloud is gradually ab-
sorbed, until it disappears altogether. In addition, it
occurs, gradually starting from the periphery, where
the substance merges with the environment. Under
these conditions, if we assume that the source and the
cloud are related their own geometric centers, the
concentration function can be written as

3 2,252
1 _XT+yT4z
C(x,y,z,t)=M g 4D 8
(y.2.1) (Z\IEDtj ®)
at D=a’.

On its own the cloud is a chemical presence zone
of source. That is, in the general case, we need to
determine the size of the presence zone of the object
as such. In this case, the orientation is on the equation
(1). So, we need to determine the size of the object
(cloud) around the source. To do this, must be consid-
ered the physical and chemical properties of this ob-
ject. The first property of such an object (cloud) is the
ability to propagate in the surrounding space. Such
environment may be a vacuum, a plasma, a gas, a
liquid, or a solid [7, 13]. In all cases, we have a situa-
tion of diffusion or the spread of penetration of one
substance into another, that is environment. Relying
on the physical or chemical properties of the sub-
stance, you can determine the coordinates of the diffu-
sion front. Moreover, if a certain physical or chemical
property is significantly different from the environ-
ment, this does not mean that it is possible to deter-
mine the coordinates of the front diffusion without
problems. So, if we measure the parameters of the
microhardness of the material, then such a cloud con-
taining chemicals from the air gap, as well as those
that isolate the surface of the material of the control
object, has a significant impact on the accuracy of the
measurement. In most situations, chemicals are color-
less, such as air consisting of nitrogen, oxygen and
inert gases. All gases, of which the air is composed -
colorless, therefore, it is not necessary to build on this
principle registration devices for the concentration of
nitrogen, oxygen or argon. It is necessary to rely on
the chemical properties of these gases. Summing up,
we have the opportunity to state the fact that when
measuring, we must focus on the phantom property of
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a substance, which should stand out sharply on the
background of the environment. Moreover, the meas-
uring instruments or systems must be very sensitive to
this property, denote this phantom property as @ . In
this case, the power of the property in the selected area
can be defined as

D=0,
where @, is the primary power of the diffusion
source, a=0,C - scattering and absorption coeffi-
cient, proportional to gas concentration (o, = const),

C - concentration of substance in the thickness, I -
layer thickness. So, if we have two layers with differ-
ent layers of thickness 1, I, and different concentra-

tions of substance C,, C,then:
oD = (I)Oe*%cﬂl ,e*%C2|2 — q)oe*%(cﬂﬁCz'z) . (9)
There is a condition for this:
I, -1, >[S]
C,-C,>[S]l|’
Therefore, it is clearly from Clauzius law (6) that the
change of property occurs on the principle:
®=de (10)
Thus, determining of limit of chemical propaga-
tion will be determined the ratio as ®/®, , dependent
on value deI .

If we accept the value [S] as error of sensitivity
of a measuring device, which registers the front of the
distribution, then we have three cases respectively.

In the first case, we have a relation:

O, -D

(O]
<[S] or — >1-]S],
0 (DO
thus, the front zone is not registered.
In the second case with:

D, —D

~1-[8] or 2 <s],
0 (DO
the device provides uncertain information.
In the third case:

[S]<—> <1-[3] ,
cI)O
the device only partially registers the presence zone,
and because it has an uncertain character within the
limits [S], since the degree of registration of the quan-
tity @ is dependent on the ratio:
2_ ef%_[cal
(DO
If we consider the projection of the cross sections
of zone on the plane (x,y) then we will get the pro-

jection of concentration zones as in the figure (Fig. 1),
which, although not cross-sections, nevertheless give a
complete picture of this process.

To determine the geometry of these sections, we
define

(11)
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_X2+yz
4Dt

2
1
[Z\MDIJ
Thus, if the amount of matter in the section is
small, that is:

(O]
de|<[S] then —
(DO
then such a region corresponds to the absence of a
substance. By a large amount of substance:

[cdi >, then §<e’A _[sl, (13)

(X’O 0

>1-[8],

that is for an appropriate choice A = Iné the region

has a powerful property.

That [S] < _[Cdl < A is provided, we have:
a

0

RN
aOJCdI_[S] or aOM[ij e ‘o =[S], (14)

where R”=x’+y? defines the boundary of the

presence zone, by which it becomes unregistered.
Consequently, as a result, the radius of the
chemical zone of presence in equation (14) will be:

R =2 |-Dtin S0t (15)
Ma,
This dependence is reflected in Fig. 2.
R
' |
]
|
|
J |
0 o ho

Fig.2 The value of changing the radius by time

For small values of t, the presence zone radius is
small, but increases with t at:

L o, M
® 4neD[S]’
the value of radius reaches the maximum value:

=2,/Dt,

e[s (16)

At t>t, the radius of the presence zone p de-
creases and for magnitude:
Ma,

b= 2Ds]
is zero, which corresponds to the disappearance of the
presence zone.

Investigating the process of increasing the pres-
ence zone, one can determine the coefficient of turbu-
lent diffusion D in a free atmosphere, using expres-
sions for t and t,. Consequently, all the above ap-

plies only to the imaginary situations of diffusion
processes based on these theoretical theses. In the real
situation, we obtain non-steady concentric circles of
concentration, and closed curves of irregular shape. In
the real situation, we obtain non-steady concentric
circles of concentration, namely closed curves of ir-
regular shape. Moreover, they have a well-defined
wave character. Since our task is to determine the
contour (area) of chemical propagation. Since our task
is to determine the contour (area) of chemical propa-
gation, then it is necessary to pay attention to the fol-
lowing parameters of the chemical zone of presence.
Firstly, it is the accuracy of determining the geometry
at the boundary of the zone power. For this purpose,
CPZ must be considered as a separate AE with its own
pandan zone and its occurrence zone. Secondly, de-
termining the accuracy of the geometry of CPZ con-
tour and as a consequence its durability. Thirdly, the
influence of the accompanying processes on the
propagation of matter in space. Consequently, by
equation (16), we have the opportunity to determine
R __ value, nevertheless, this expression is too ideal-

max
ized and different from the real situation. In equation
(9), the change in properties occurs in the thickness of
the chemical layer. But a similar situation occurs
when the distance from the center of the coordinates
changes. Thus, values of I, and I, can be taken as a

centrifugal distance, and equation (9) retains its valid-
ity in our mathematical intelligence. As a conse-
quence, in equation (9) we accept the concentration of
matter as constant value, that is C, =C, on which

responsive system of precision measurement. In this
case, we get the following dependencies:

D = (DoewocRmax
and
@, =Dy T (17)
In order to register a zone of presence, it is necessary
that the difference between @ . and @, was not

less than as [S], that is:

[S] |(D m|n|_
this is reflected in Fig. 3.

Consequently, the physical property @ of the
abstract entity loses its power under the exponential
law (17). Unlike the previous task, we observe the
concentration according to the distance. It is very well
seen that it is possible to define the boundary coordi-
nate only approximately, because it is in the range
from R, +R,;, to R, + R, , where R; is the radius of

min 0 max !
the abstract object with mass M.

Thus, if we move in the direction of the object's
surface, then the sensitive element will register the
coordinate R, +R_, —[S].

min

e D, ™~ (18)
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Fig. 3. Boundary zone of CPZ

In addition, the value of R_;, is known only to
the accuracy of [S]. A similar movement is performed
in the opposite direction until CPZ disappears in the
environment, that is, the property takes the value of
mass @, as an object of control. As a result, we get
the coordinate R,+R_, +[S]. It is impossible to
make measurements in such a way as to determine
radii such as R,+R,,=R,+R because an

environment of the function of the CPZ radius is
formed

max !

im(R,,, ~Ry,) >[S],

max

that is the definition of the radius is not better than [S] .

In this situation, the duality effect of the
boundary of CPZ occurs (Fig. 3), which is denoted by
D. The duality is a vector value, that is, if the
function of the property is scalar, then:

grad® =D, . (19)

Since any property is related to the chemical proper-

ties of CPZ, then the concentration as such (8) also
has its duality within the zone, that is:

gradC(x,y,z,t)=D. (20)

Concentration as a property of CPZ is associated
with general properties and, as a consequence, their
gradients coincide. Any device that registers any
parameter responds to the gradient of the abstract
property. In the opposite case, it is simply impossible to
determine the size of CPZ, in addition, movement is
absolutely necessary to determine the boundary of CPZ.

If we consider the surface of the level of
properties, it is quite easy to understand that there is a
rather large difference between the imaginary and the
real zone of CPZ. The imaginary is always the correct
geometry, moreover, it tries to reach the shape of the
disk, the half-sphere, and the sphere as the most
perfect geometric shapes. Fig. 4 shows the total zone
behind the surface of the level. .

Fig. 4. CPZ scheme: 1 - real CPZ, which is registered by the devices, 2 - surface of the maximum concentration
level, 3 - surface of the minimum concentration, @, - concentration is lower than the general background.

Figure 4 shows the situation with equations (2), when
a given parameter is fixed. In the future, we must
consider the processes, which occur in waveo
scillations mass, in which the chemical is distributed
from the object of control. Consequently, we add to

the environment a certain substance, which then
infinitely distributed in space (environment) around
the object. In this case, if we introduce into the
environment an object that begins to diffuse in the
environment, there is a spatial displacement of the
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mass. As a result, such a disequilibrium of the mass
causes wave processes that extend both in space and
on the surface. In the simplest form, it is the pressure
that affects the local concentration of matter. In
general, the wave equation, which gives a description
of this process, has the following solutions. It should
be noted that the increase of CPZ is wavy, which is
quite well observed in concrete examples (Fig. 1). So,
on Fig.1.b an example of ordinary corrosion of a steel
surface is given. In this case, it is necessary to pay
attention to the fact that corrosion is spread by the
points. In addition, the propagation front has a point
character with a different density. That is, the front of
corrosion has a rather indefinite outer contour of the
presence zone. In such cases, the front can be detected
by the points of corrosion that affect the general
background. Separately located point should be
considered for local corrosive formations. In this case,
they should be considered as a wave process (Fig. 1,a,
b) the destruction of the surface of a solid under the
influence of humidity and aggressive media. The
presence of corrosion on the surface leads to a change
in its geometry (Fig. 1,a). Consequently, on the
surface 5 of the object 3 an active zone is formed,
chemical zone 2, which supports surface formation 1.
In this case, the fluids are under the influence of a
number of forces [13]. If the liquid is on the surface of
a solid, then the equilibrium is achieved when the
conditions are fulfilled:

% =0,(1+cos0), (21)

which is called the Dupree-Jung formula [13].

In the case where the process takes place be-
tween two fluids, the following condition must be
fulfilled

w
? =033+ 0, — Oy, (22)

which is called the Dupre equation.
In the equations (21) and (22) we have the follow-
ing labels: W - surface tension energy, S - effective

surface area, G, - surface tension force between two
fluids or liquid and solid, G, - tensile strength between
fluid and medium, G, - equivalence power G, and
G, which is located at an angle 6 to AE’s surface.
Nevertheless, the geometric dimensions of such
entities are not regulated, although they are the
chemical concentrator to AE. In this way, the process
of spreading CPZ for a solid surface can be explained,
as in Fig. 1,b, but for CPZ in Fig. 1,c,d, it is
unsatisfactory. As previously shown for CPZ is a very
important time factor for which diffusion occurs until
the level of chemical activity is not equal to the
environment. Therefore, it is very important to
consider possible processes, which in one way or
another will accelerate the processes in CPZ. As can
be seen from the results of the research, CPZ is trying

to increase its size until a balance is established with
the external environment. In this case, the dynamics of
motion has a wave character, which can be explained
by several physical phenomena. These phenomena
arise in almost all cases of the existence of an object
of measurement almost independently of its material.
Taking into account these phenomena gives the
opportunity to increase the accuracy of measuring the
microhardness of the material of the object.

The process of condensation or dilution of a
chemical in space can be explained by the influence of
any external forces that lead to the internal movement
of a chemical in CPZ. First, these are ordinary
chemical reactions, because of thermodynamics of
absolutely neutral chemicals. Since there are no
thermally neutral reactions, there is a temperature
difference already in the middle of the object itself,
not to mention external influence. The result of the
difference in the temperature of the occurrence of
convection, which aligns the temperature field and, as
a consequence, accelerates the growth of CPZ.
Second, aerodynamics and hydrodynamic motion,
which leads to a faster expansion of CPZ. The
emergence of such a movement with the possible
formation of waves that affect the concentration
within CPZ can create gravitational forces [14]. For
example, point perturbation of the surface of a liquid
leads to the appearance of ring waves, which are
described by the wave equation of the following form:

1 a[ auj o*U
——r + =0

ror\ or ) oz

Solving this equation is a complex mathematical opera-
tion that gives the following result (wave amplitude):

a(r,t) zz—

where { - acceleration of earthly gravity.

Consequently, analyzing the equation (4), we ar-
rive at the conclusion that when the time t fixes, the
profile of the liquid surface with height r forms
longer waves with unlimitedly decreasing height. By
fixing r, we see that the oscillations at each selected
point are initially slow with a small amplitude, but
over time, they accelerate unconditionally and grow
by amplitude. That is, in our case, they do not have the
properties of the concentration of the chemical sub-
stance and, consequently, of the concentric strips. The
motion in the wave in this case occurs vertically, and
therefore we simply observe the deformation of a
certain layer of fluid. Consequently, if it contains a
chemical, it simply moves to the top and bottom with-
out a horizontal displacement. In such a situation, we
have no conditions for creating a high concentration.

Another factor that excite the environment before
the formation of wave fronts is the sound vibrations in
an environment that which related to gravity. In contrast
to the gravitational, the sound propagates in the near-
surface layer of the liquid and practically does not af-
fect the geometry of the surface. The peculiarity of
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sound waves is that they propagate radially from the
center and create pressure on any object that is in the
liquid. In this case, the pressure field around the vibra-
tion ball must satisfy the Helmholtz equation [14]:
AU +k*U =0, (23)
2
where k? =2)—2 , C - sound speed.

Equation (23) transforms into the following at:
Ap+k’p=0.
From there we get a private solution:
B A\) mzp eikr
P ar ¢ ik
At the same time, the speed of the medium at large
distances is

B 1 OJZA;) eikr
" 4n ¢ ik’
where A, = 4nr,’am - a volumetric pulsation rate, r, -
radius of sphere, C- sound speed, o - circular
frequency, p - liquid density.
In this case, the intensity of the sound field will
be determined as (at | =[S]):

_o'p A
32rc r?
The maximum radius of the zone will be deter-
mined as:

_opA | 1
™ 4n A 2¢[S]

In our case there is a plane problem and its solu-
tion has a slightly different form, that is, a cylindrical
radiating object. In this case, the pressure will be de-

termined as:
. 3
\/Eel[kr_“nJ (2 )
= — -CoS ¢, 4
p=A < o ¢

and radial velocity

\/E AJ ei[kr:gnj
V. ~ [— -COSQ . 25
A\ o TRt (0 (25)

Intensity as the main power indicator will be
determined as:

2
L . Q. (26)
noapor
In this case, the radius of zone will be determined at
the minimum intensity | =[S] as:

2
= Lcos2 Q. (27)
nwp,[S]

From the above considerations it is necessary to
pay attention to the remarks to the equations concern-
ing diffusion chain. At present, the coefficient u indi-
cating in the rate of interaction of a chemical with the
medium simultaneously indicates the mechanism of
formation of the wave of a chemical substance. In this
case, we have a limited amount of the reactant. As a
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result, the reaction process takes place very quickly
leaving the products of the reaction itself. As a result
of such processes, regions of different density are
formed, for example, in Fig.1b, d. This is an important
problem for increasing the accuracy of determining
the size of the zones that are specific to each biotech-
nical object [16].

Conclusions

So, in general, we must state the fact that the
chemical zone of the presence of an abstract object
can be formed in three main ways:

- neutral distribution of matter in an environment
without chemical interaction but with the presence of
collision mechanics of atoms and molecules;

- active proliferation due to chemical reactions
with the formation of new chemical compounds;

- distribution of the secondary chemical presence
zone, which is the product of interaction with the
environment of the primary substance.

Therefore, it is quite obvious in the course of the
investigation that CPZ in its form is trying to acquire a
central-symmetry form. Such forms are disks,
hemispheres, bullets and distorted varieties, depending
on the homogeneity of surrounded the environment.
However, even with such homogeneity, when the
gradient of any property is zero, central symmetry is
impossible for some factors. The motion of molecules
occurs in all substances without exception. In addition,
even in the absence of extraneous forces, in this way,
the Brownian motion of molecules occurs due to
thermal fluctuations. Even if we have a sufficiently
large molecule, then its straightforward motion is
hampered by the so-called D'Alembert’s paradox, that
is, it is impossible to get a collision front.

Consequently, further research will develop in
the direction of determining the magnitude of the error
of measurement, depending on the concentration of
the layering of the chemical in the presence zone. This
is especially true for the boundaries of the pandan
zone, the instability of which can lead to significant
errors in measuring the microhardness of the local
area of the object’s material.

The research was carried out at the expense of
project financing DR 0117U004263 of the Ministry of
Education and Science of Ukraine.
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Hayionanonuii mexuiunuu ynigepcumem Ykpainu "Kuiecokuti nonimexuiunuil incmumym ime-
Hi leopsa Cikopcvrozo", Kuie, Yxpaina

OCOBJIMBOCTI  BIUIMBY  XIMIYHOI'O  CKJIAAY 30HU  TIPUCYTHOCTI
ABCTPAKTHOI'O OBF’€KTY HA TOUHICTbh BUSHAUEHHSA KOOPJIMHATU ITOBEPXHI

Beryn. BaximBoio mpo6iemoro 3a0e3medeHHsT TOYHOCTI BHMIPIOBAaHHS MIKPOTBEPAOCTI MaTepially € BU3HAUYCHHS
KOOPJAWHAT OKPEMHUX AITSTHOK JOCITIKYBaHOI MoBepxHi AeTaii. [lomiOHI BUMipIoBaHHS 3IiHCHIOIOTHCS MPEUN3iHHN-
MH BHUMIipIOBAJTFHUMH NPHIATAMH B YMOBaX HE TUTBKH JTaOOPaTOPHUX, ajie i pealbHUX BUPOOHNYHX. B mipomy BHma-
JIKy MOXK€ CIIOCTEepiraTucsl BHHUKHEHHS XIMiYHIX CHOJYK B IPOCTOPi MK IHAEHTOPOM BHMiPIOBAJIIFHOTO MIPHUCTPOIO
Ta TOBEpPXHEI0, Ky JOCII/UKYIOTh. PeanbHi TEXHOJIOTIUHI NpollecH, 30KpeMa 3 BHKOPHUCTAaHHSAM KOHTPOJIBHO-
BUMIpIOBAJILHUX OTEpallii, HAPUKJIAJ, TPU BUMIpPIOBAaHHSIX MapaMeTpy MIKpOTBEPJOCTI Marepiary AeTali, Cynpo-
BOJUKYIOTHCSI (POPMYBaHHIM XiMiuHOI 30HM npucyTHocTi (X3II), sika BUHHKa€e y IPUIIOBEPXHEBOMY MPOCTOPI JeTa-
mi. XiMiyH##H ckiiax Ta opMa po3IoiTy Takoi 30HU MPUCYTHOCTI Ma€ BIACHI OCOOJIMBOCTI Ta BIUIMBA€E HA TOYHICTh
nporecy BuMiptoBaHHs. OTKe, MU MaeMO CKJI/IHI BUMAJIKH, 5K € yXe JOIKYJIbHUMH JUIS TEXHOJIOTI] BUPOOHNIT-
Ba. /lyis1 OTpUMaHHsS TOYHOCTI BHMIpiB MaroTh OyTH BpaxoBaHMMH (OpMa Ta BMICT XIMIYHMX PEHOBHH Yy IIPOCTOPi
MK TIOBEPXHEIO JIeTall Ta IHASHTOPOM BHMIpPIOBAIEHOTO HMPUCTPOIO, a ToMy MojemoBaHHs hopmu X311 Ta Bigmo-
BiJJHE BpaxXyBaHHS BHpIIIye MPoOIeMy TOYHOCTI BU3HAYEHHS KOOPAWHATH MTOBEPXHI JIOKAJIBHOI JUISHKN JeTai, o
BIIJIMBAE HA TOYHICTh BU3HAYEHHS MIKPOTBEPAOCTI IeTai.

MopesmoBanHst (popMHu XiMiYHOT 30HM MPHUCYTHOCTI TEXHOJOTiYHOro 00’ €KTa. Y peanbHiil cuTyanii MU OTpUMY-
€MO He NpHCTaiiHi KOHIEHTPUYHI KOJIa KOHIIEHTpAIlil, a 3aMKHEH1 KpHBi HEMPaBUIbHOI (opMu. Masio TOro, BOHH
MAalOTh SICKpPAaBO OKPECIEHHH XBHMIbOBHH XapakTep. OCKUIBKM HAIOIO 331a4el0 € BU3HAYCHHS KOHTYpY (IUIOmIi)
PO3MOBCIOKEHHS XIMIYHOI PEYOBUHH, TO HACTYIIHI MapaMeTpH XiMIi4HOI 30HH NPHUCYTHOCTI MAlOTh BaroMe 3HaueH-
HS: TIO-TIEpIIe, 1€ TOYHICTh BM3HAYEHHS IeoMeTpii Ha MeXi IMOTY>KHOCTI 30HH, a ais nporo X3I1 posrimsHyTo sSIK
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OKpeMy abCTpakTHY CYTHICTH 31 CBO€IO MAHJaHHOIO 30HOIO Ta 30HOI0 NPUCYTHOCTI; MO-Ipyre, BU3SHAYEHO TOYHICTh
reometpii koHTypy X3II i, K HacHiAOK, ii TPUBKOCTI; MMO-TPETE, HA PO3MOBCIOPKCHHSI PEUYOBUHH B IIPOCTOPI BIUIH-
BalOTh CYIyTHI mporiecu. Y po6oTi HaBeneHo cTBopeHi moaeni X311, ski BpaxoByIOTh (popMy IIpOCTOPY 30HU.
BucnoBku. OTxe, 3a 3arajJbHOTO MiJCYMKY MAa€EMO KOHCTaTyBaTH TOH (PaKT, 110 XiMiuHA 30HA MPUCYTHOCTI abCcTpa-
KTHOTO 00’€KTa MOXXE yTBOPIOBATUCS Y TPH OCHOBHI CIIOCOOM: HEHTpasbHE PO3MOBCIOKEHHS! PEYOBHUHHU Y CEpeJIo-
BHII 0€3 XIMIYHOT B3aeMOIii, ajie 3 HAsBHICTIO MEXaHIKM 3ITKHEHHS aTOMIB Ta MOJICKYJI; aKTUBHE PO3TIOBCIOKEHHSI
3aBISKHM XIMIYHUM PEAKIisIM 3 YTBOPEHHSIM HOBUX XIMIYHHMX CHOJIYK; PO3IOBCIO’KEHHS! BTOPHHHOI XiMI4HOI 30HH
MIPUCYTHOCTI, SIKa € MPOAYKTOM B3a€MOIii 3 CepeZOBUIEM epBUHHOI pedoBuHU. Jlocmimkenns goseny, mo X311 3a
cBo€lo (opMolo HamaraeTscst HaOyTH LEeHTpaIbHOCUMETpUYHOI opmu. Takumu GopMamMu € AUCKH, MIBKYJI, KyJi
Ta ii CHOTBOPEHI Pi3HOBUIM 3aJIEKHO BiJl OJTHOPITHOCTI OTOYYIOUOTO CEpeIOBHIIA.

IMonanpnr  ocHipKeHHST PO3BUBATUMYTHCS Y HANpsIMKY BH3HAYEHHs BEJIMYHMHH MOXHOKH BHUMIPIOBAHHS 3aJIEKHO
BiJl KOHIIEHTpALlil HAaIapyBaHHS XiIMIYHOT peYOBHHH Y 30HH NPUCYTHOCTI. OCOOIMBO 11€ CTOCYETHCS MEXK MaHIaHHOT
30HH, HECTAOUTBbHICTD K01 MOXE MPU3BECTH 10 3HAYHUX MMOXHOOK BUMIpIOBAHHS MiKPOTBEPAOCTI JIOKAJIBHOI JJISH-
K1 MaTepiaity 00 €exry.

Kiro4oBi ciioBa: XiMigHa 30Ha MPUCYTHOCTI; aOCTpaKTHA CYTHICTh; OpPMa; MIKPOTBEPIICTh; AETab.

B. . Cxknok, T. P. Kiouko, M. O. Byauk

Hayuonanvnoii mexuuyeckuii ynugepcumem Yxpaunvl «Kuesckuil noaumexnudueckuti uHCmu-
mym umenu Meopsa Cuxopckoeoyn, Kues, Ykpauna

OCOBEHHOCTHU BJIMAHUA XHUMHNYECKOI'O COCTABA 30HBI IMTPUCYTCTBUA
ABCTPAKTHOI'O OBBEKTA HA TOYHOCTH OIPEAEJEHUA KOOPJUHAT
I[TOBEPXHOCTH

Beenenne. AxTyansHON Ipo0JIEMOi 0OecTieYeHHsI TOYHOCTH N3MEPEHHST MUKPOTBEPAOCTH MaTepHaa sBISIETCsl onpeie-
JIeHHe KOOp/MHAT OTJIEJBHBIX YYacTKOB HCCIEIyeMOH MOBEepXHOCTH JeTanu. [1o100HbIe U3MEpeHHsT OCYIIECTBIISIOTCS
NPELM3UOHHBIMU U3MEPUTENILHBIMU TIPUOOPaMU B YCIIOBHSX HE TOJIBKO JTA00OPATOPHBIX, HO M PEabHBIX IIPOU3BO/ICTBEH-
HBIX YCIIOBHSIX. B 9TOM ciydae MoskeT HaOJoaThesi BOBHUKHOBEHHUSI XUMUYECKUX COCAMHEHUH B MPOCTPAHCTBE MEXITY
HHJIEHTOPOM U3MEPUTENBHOIO YCTPONCTBA U HCCIEYEMOW MOBEPXHOCTBIO. PeanbHble TEXHOIOTHUYECKUE MPOLECCH, B
YaCTHOCTH C MCTIOJIb30BAHHEM KOHTPOJILHO-U3MEPUTENIFHBIX ONEpaIyii, HalpuMep, MpH M3MEPEHMSIX IapamMeTpa MUKpPO-
TBEPIOCTH MaTepHalia JETalll, COMPOBOXKAAIOTCS (popMHpOBaHHEM XMMH4YEeCKOW 30HBI mpucytcTus (X3II), kotopas
BO3HHKAET B TPHUIIOBEPXHOCTHOM HPOCTPAHCTBE AETaNd. XHMHYECKHH cocTaB M (popma pacmpeniesieHHs TaKoW 30HBI
MPUCYTCTBUSI HMEIOT CBOM OCOOEHHOCTH ¥ BJIMSIOT Ha TOYHOCTH TPOIECCA M3MEPEHHs, KOTOPHI OYeHb YyBCTBHUTEICH
JUTS 337129 TEXHOJIOTHH TIPOU3BOCTBA.

MopeaupoBanue popMbl XUMHYECKOI 30HbI MPUCYTCTBUS TE€XHOJIOTHYeCKOro o0bekTa. B peansHoil cutyarun
MBI [I0JIy4aeM He KOHIIEHTpHUYEecKHe Kpyru KoHueHTpannu X3II, a 3aMKHyTble KpUBBIE HENPaBUIbHOW (HOpPMBI C
SPKO OYEPUYCHHBIM BOJIHOBBIM XapakTepoM. [IocKoIbpKy Hamel 3agadel IBIsIeTCs olpeesieHine KOHTypa (TUIomIa i)
U pacnpocTpaHeHHe XUMHUYECKOTO BELIECTBAa B ATOM IIPOCTPAHCTBE, TO CIEAYIOIINE MapaMeTpbl XUMHUYECKON 30HbI
MIPUCYTCTBUS UMEIOT OOJBIIIOE 3HAUEHHE: BO-TIEPBBIX, TO TOYHOCTH ONPEAETICHNUS TeOMETPHN Ha MpeJiee MOIIHO-
CTH 30HBI, a Juis1 3Toro X3II paccMOTpeHO Kak OTAENbHYI0 aOCTPaKTHYIO CYIIHOCTb CO CBOEH MaHJaHHOW 30HOH U
30HOH MPHUCYTCTBUS; BO-BTOPHIX, OMpeesieHa TOYHOCTh reomeTpui X311 n, kak cieacTBue, MPOYHOCTH; B-TPETHHX,
Ha pacnpocTpaHEeHHE BEIIECTBA B IPOCTPAHCTBE BIMAIOT COIYTCTBYIOIINE MpoIiecchl. B paboTe nmpuBeneHsl Moiesn
X311, xoTOpbIe YIUTHIBAIOT (HOPMY IIPOCTPAHCTBA 30HEI.

BreiBoabl. MTak, B pe3yiabraTe Mbl MOXXEM KOHCTaTHpPOBaTh (hakT: XMMUYECKas 30HA MPUCYTCTBUsS aOCTPaKTHOTO
00BEKTa MOKET 00pa30BBIBATHCS Oarogapsi TpeM OCHOBHBIM CHOCO0aM: HEWTpaJIbHOE PACIpPOCTPAHEHHE BEIIECTBA
B cpejie 0e3 XMMUYECKOT0 B3aUMOJICHCTBHS, HO C HAIMYMEM MEXaHUKH CTOJIKHOBEHHS aTOMOB M MOJIEKYJI; aKTHBHOE
pactpocTpaHeHHe Oiarogapst XUMHYECKUM PEakusM ¢ 00pa30BaHMEM HOBBIX XMMHYECKHX COEIMHEHUH; pacmpo-
CTpaHEHHE BTOPUYHONW XMMHUUYECKOH 30HBI IPUCYTCTBUS, KOTOpAs SIBJISETCS MPOAYKTOM B3aHUMOJIEHCTBHS CO Cpeloit
MEepBUYHOTO BemiecTBa. MccnenoBanus mokazamu, 4uro (opma X3II meiTaeTcs mnpuoOpecTH IEHTPAIBHO-
CUMMETPHYHYIO (OpMY, HallpuMep, TAKUMH (popMaMH SIBJISAIOTCS TUCKH, NOJIYIIApHs, MIapbl ¥ €€ UCKaKeHHBIE pa3-
HOBHIHOCTH B 3aBUCHMOCTH OT OIJHOPOJHOCTH OKpYyXaromieil cpensl. [lampHeimue ncciegoBaHust OyayT pa3Bu-
BaThCsl B HAIIPABICHUM OIPEAEICHUs] BEJIMYHMHBI HOTPELUIHOCTH M3MEPEHHMs, KOTOpas 3aBUCHT OT KOHIIEHTpaluu
HACJIOCHHUSI XMMHUYECKOTO BEIECTBA B 30HE MPUCYTCTBU. OCOOEHHO 3TO KacaeTcs IpaHUIl TaHAaHHON 30HBI, HECTa-
OMIIBHOCTH KOTOPOM MOJKET MPUBECTH K 3HAYMTENILHBIM MOTPEHIHOCTSIM U3MEPEHUS] MUKPOTBEPAOCTH JIOKAIEHOTO
yJacTka Matepuaia 00bheKTa.

KaioueBble ci1oBa: XuMuueckast 30Ha IPUCYTCTBUS; a0CTPAKTHAsK CYIIHOCTb; (hOpMa; MUKPOTBEPIOCTb; JIETallb.
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