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Abstract

Purpose: The aim of this study is to investigate the influence of treated composite material dispersion
properties on acoustic radiation energy, which appears during composite material machining. Methods: The
researches were grounded on simulation of acoustic radiation energy at change of mechanically treated
composite material properties dispersion for the mechanical model of its surface layer destruction. The data
processing with definition of acoustic radiation statistical energy parameters was conducted. The analysis of
acoustic emission energy parameters sensitivity to change of composite material properties dispersion, and
as the analysis of influencing of composite material properties dispersion on AE amplitude and energy
parameters was conducted. Results: Were obtained that at decreasing of composite material properties
dispersion there is increasing an average level of acoustic radiation energy and value of its deviation. Is
determined, that at decreasing of composite material properties dispersion the greatest increasing there is
an acoustic emission energy average level dispersion. It is show that the increasing of acoustic radiation
energy parameters advances increasing its amplitude parameters. Discussion: The simulation of acoustic
radiation energy at composite material machining for the mechanical model surface layer destruction at
decreasing of composite material properties dispersion (spread) is conducted. It is shown, that the
decreasing of composite material properties dispersion does not influence on acoustic radiation energy
nature change. At the same time, the ascending parameter, that describing of composite material properties
dispersion decreasing, results in increase of acoustic radiation signal energy parameters. The obtained
outcomes can be used at mining methods of verification, diagnostic and monitoring of composite material
machining technological processes. Thus during the composite material machining is possible to control and
to determine of composite material properties rejection by analysis of acoustic emission signal energy
average level dispersion.

Keywords: acoustic emission; composite material; dispersion properties; distraction; energy; machining; Signal.

deformation and destruction. It reduces veracity the

1. Introduction control and monitoring with definition the incipient

At mining of composite materials (CM) machining
technological processes the researches are carried
out, which one are connected with optimization of
their parameters, and creation the verification and
monitoring methods of these processes. The
researches carry out with usage as conventional, and
not of conventional methods.

The conventional methods are measurement of
cutting forces and temperature. However these
methods have a high lag effect to dynamics
processes of treated materials surface layers

states of machining conditions change. Consequent
of such change is the loss of the made item quality.
One of the not conventional methods is the
acoustic emission (AE) method. As against
conventional methods, the AE method has a sharp
response to the deformation and destruction

processes of treated materials surface layers.
However it to result in to the problem of
interpretation information, that registered. As

demonstrate researches, the problem is aggravated
by that on AE parameters have influence the
technological parameters (machining CM speed,
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feed rate, cutting depth) and physical-mechanical
characteristics treated and treating materials.

With given the points of view, the simulation of
acoustic radiation at change of the influential factors
is relevant. It allows determining the AE amplitude
and energy parameters regularity change, which
matters for the monitoring and control methods of
CM machining technological parameters veracity
increase. Thus it is possible to conduct estimations
of AE sensitivity with definition conditions for
optimization technological parameters. One of the
influential factors is the dispersion of treated CM
properties. The definition of its influencing on
acoustic radiation parameter stability,
unconditionally, introduces scientific and practical
concern.

2. Analysis of the latest researches and

publications

For optimization and controls of CM machining
technological processes are carried out researches
with usage of different methods. One of such
methods is the AE method [1, 4]. Its application is
conditioned by a high sensitivity to the deformation
and destruction processes of the materials. It allows
receiving the information on internal processes,
which one flow past in the materials structure.

The researches carry out with the analysis of
influencing different technology factors on AE
parameters. Such factors are: machining speed [5,
6]; feed rate [6]; cutting depth [6, 7]; cutting tool
wearing [8] and number of other parameters. At
researches the analysis of AE amplitude parameters
is carried out. The outcomes researches demonstrate
existence of AE amplitude parameters relations at
ascending the influential factors. However they have
composite nature of change. Obtained regularity has
not high stability. Some of them contradict one
another. It is handicapped interpretation the obtained
outcomes from stands of existing representations
about the CM machining processes. Their usage for
monitoring and control of technological processes is
hindered.

One of the influential factors is the CM treated
properties dispersion. However practically there are
no data about influencing of CM properties disperse
on AE. The main publications in the given direction
are connected to the analysis of influencing CM
properties dispersion (hardness) on cutting forces
[9-11].

In articles [12, 13] the analytical investigations
of AE amplitude parameters are conducted at change

of CM properties dispersion. The researches are
conducted for the model of acoustic radiation at
prevailing mechanical destruction CM surface layer.
Considered, that the CM machining implements with
constant technological parameters without cutting
tool wearing. On small periods of time is destruction
the CM surface layer elementary areas. Elementary
areas have the identical sizes and are destructed
sequentially. The destruction of each elementary
area is accompanied by formation of single AE pulse
signal. The sequentially destruction of elementary
areas results in sequentially formation of AE pulse
signals. They in aggregate reshape a resultant AE
signal

Up@)=2U;(t~t;), (1
J

where t; = jAt; £ - moments of time when the
AE pulse signals U ; appear; Af; - the time interval

between the beginnings of the formation of the
subsequent AE pulse signal compared to the
previous; j =0,...... , h — the number of consequently
destructed areas; & - random component in a
moment of occurrence of each subsequent AE pulse
signal (is conditioned by possible instability of CM
machining technological parameters.

For the prevailing mechanical destruction of CM
surface layer AE pulse signal [12] is described by
expression of kind

Y . rot
S )

U, (t)=uytove’ e ™ , Q)
where u, = N W0, - the maximum possible elastic
displacement, which is distributed in the material at
the instantaneous destruction of a given CM area;
N,— the number of CM single elements in a given
area of destruction; ¥ — the proportionality factor

between the mechanical stress and amplitude of the
perturbation of a single pulse which is generated
during the destruction of the single element

(constant variable); J,— the value which is

proportional to the pulse duration of disturbance of
the CM element fracture unit; & — the loading speed;

v, — parameter, which is determined by the

physical-mechanical characteristics of CM; » —
parameter, which is determined by the CM
properties dispersion.

The outcomes of conducted researches [12] have
shown that the decreasing of CM properties
dispersion descends ascending an AE signal
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amplitude average level and value of its deviation.
The relations of AE amplitude parameters change at
decreasing of treated CM properties dispersion were
determined. It is show [13] that at given and
constant of CM machining technological parameters
decreasing of its properties dispersion results in
increasing statistical AE amplitude parameters. Thus
the AE signal amplitude average level has linear
nature of increasing, and its standard deviation and
dispersion increase not by a linear mode. However
greatest sensitivity there is AE signal amplitude
average level dispersion, i.e. she has a maximum
speed of change.

At the same time, most capacious parameter of
AE signals is their energy. In article [14] the model
and the results of acoustic radiation energy
simulation is reviewed at an alteration of CM
machining speed. The researches are conducted for a
case of prevailing mechanical destruction CM
surface layer. At simulation the conditions were
adopted, as well as in article [12]. Thus the energy
of resultant acoustic radiation is shown by the way

Ep(0)=SEpm(t~1;). 3)
J

where ¢; = jAt; £ 6 - moments of time when AE
signals appear with energy E,,, which appear

during sequential mechanical destruction of CM j-th
areas; j — number of CM destructed area or a number

of formed AE pulse signal (=0, 1,..., n); Atj - is

time interval between the beginning of the next AE
impulse signal generation in regard to the previous
one;d — random component in a moment of time
when each next AE pulse signal appear;

Eiu~U JzM ; Ujy - the current value of amplitude

Jj-th AE signal, which one is described by expression
(2).

The outcomes researches have shown, that with
ascending of CM machining speed is watched
increasing of AE signal average level energy and
value of its deviation. The calculations of AE signals
energy parameters as have shown, that the greatest
increasing is watched in a dispersion of AE signal
energy average level.

Outcomes of researches [14] are possible to use
for research of influencing the treated CM properties
dispersion on acoustic radiation energy. It will allow
comparing sensitivity AE amplitude and energy
parameters to change of CM properties dispersion at
its machining. The results of such researches are
introduced by scientific and practical concern for

mining verification and control methods of CM
machining processes.

3. Research tasks

The aim of this study is to investigate the influence
of CM treated dispersion properties on acoustic
radiation energy, which appears during CM
machining for prevailing mechanical destruction its
surface layer. As the statistical processing of
acoustic radiation energy parameters with definition
the energy average level, its standard deviation and
dispersion for set values of parameter, that
describing CM properties dispersion, will be
conducted. The sensitivity of AE energy parameters
to change of CM properties dispersion will be
showed. As matching influencing of CM properties
dispersion on AE amplitude and energy parameters
will be conducted.

4. Researches results

Let's esteem process of CM machining with usage
turning operation. Conditions of CM machining we
shall accept same, as well as in article [14]. The
treated CM has the given physical-mechanical
characteristics. The CM machining technological
parameters (cutting speed, feed rate, cutting depth)
are constants. Wearing of cutting tool is misses. The
sequentially destruction of CM elementary areas
results in acoustic radiation energy formation, which
one is described by expression (3). Thus the
reshaped AE pulse signals are described by
expression (2). Energy of AE pulse signal, according
to article [14], is described by expression

Epa(t) =M ZU Sy G- Ate),  (4)

where i = 0,...., kK — number of calculated amplitude
value of j-th AE signal on its duration; Az, — time
interval between two calculated amplitude values of
J-th AE signal ( At; =const).

Let's conduct simulation of acoustic radiation
energy, which one 1is reshaped during CM
machining, agrees (3), with allowance for (2) and
(4). Simulation we shall conduct under following
conditions. The parameters, which are included in
expressions (2), (3) and (4), we shall put to non-
dimensional values. Energy of AE pulse signals we

shall set norms on value ué. At simulation of

acoustic radiation energy the value of parameters vp

and o in expression (2) we shall accept equal: Dy =
100000; & =20. The value r we shall change in
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range of sizes from 7 = 10000 up to 7 = 26000
with a step of increment 40000. The increase of
value 7 means decreasing of CM dispersion or its
properties deviation.

Time period between appearance of AE pulse
signals (between sequentially destruction of CM

areas) At ; and range of random component

O change in time we shall set outgoing from to
duration reshaped AE pulse signals for a preset
machining speed & . Pursuant to calculation results,
duration of AE pulse signal for given value & = 20,

Do = 100000 and 7 = 10000, value At j we shall

accept equal At ;7 = 0,0000092. Thus value 5 we

shall change in range of sizes from 0 up to
0,0000082 arbitrarily. At a solving of acoustic

radiation energy, agrees (4), the value Afr will

make: A7 =0,0000005.
According to the conducted calculations, the

increase of value 7 results in decreasing of AE
pulse signal duration. For all other parameter values
At J S we shall
proportionally to decreasing of AE pulse signals
duration.

The conducted calculations results by the way of
resultant AE signals energy relations change in time
in relative units for the different parameter values,
that describing CM properties dispersion, are shown
in a fig. 1. At construction of the graphs fig. 1 time
is set norms on time of CM destruction process
development at its machining for mechanical model
surface layer destruction. At calculations the
processing 5000 values of amplitudes, and,
accordingly, energies for each AE pulse signal was
conducted.

The simulation results of acoustic radiation
energy have shown following (fig. 1). At CM
machining with prevailing mechanical destruction its
surface layer and given simulation conditions the
energy of acoustic radiation in time is continuous. At
constant CM machining technological parameters
(cutting speed, feed rate and cutting depth)
decreasing) of CM properties dispersion does not
influence of acoustic radiation nature. However,
visible from fig. 1, increasing of parameter, that
describing CM properties dispersion decreasing, is

7 values and reduce

results in increasing an AE signals energy average
level and value of its deviation.

Let's conduct calculations of statistical AE
signals energy parameters for set values of
parameter 7, describing CM properties dispersion.
The results of the conducted calculations
demonstrate, that at ¥ =10000 values of statistical
acoustic radiation energy parameters in relative units

make: energy average level - E = 3,24977~10_4;

- 5= =

energy average level standard deviation 5

2,8945.- 10_4; energy average level dispersion - s%

~8,37812-107".

Let's consider increasing of AE signals energy
parameters in relation to their values at 7 =10000.
At increasing value 7 in 1,4 times (from 7 =10000

up to 7=14000) there is an increase of AE

signal energy average level of E, its standard

deviation s =

1,11786 times, in 1,02415 times and in 1,04888
times. At ascending value 7 in 1,8 times (from 7
=10000 up to 7 =18000) there is an increase of AE

. . 2 . .
and dispersion S5, accordingly, in

signal energy average level of E , its standard

deviation s =

1,26521 times, in 1,14732 times and in 1,31635
times. At ascending value 7 in 2,2 times (from 7
=10000 up to 7 =22000) there is an increase of AE

signal energy average level of E , its standard

. . 2 . .
and dispersion S, accordingly, in

deviation s =

1,4371 times, in 1,32429 times and in 1,75375 times.
At ascending value 7 in 2,6 times (from 7 =10000
up to 7 =26000) there is an increase of AE signal

. . 2 . .
and dispersion S5, accordingly, in

energy average level of E , its standard deviation

s# and dispersion s%, accordingly, in 1,62367

times, in 1,49048 times and in 2,22153 times.

The obtained results demonstrate, that at
decreasing of CM properties dispersion the increasing
of AE signal energy average level advances
increasing an energy average level standard deviation.
However increasing of AE signal energy average
level dispersion advances an increasing of energy
average level and its standard deviation.
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Fig. 1. Graphs of the AE resultant signals energy change in time, agrees (3), in relative units at CM machining
for the mechanical destruction its surface layer for its different properties dispersion. The simulation parameters:

Do = 100000, & = 20. Initial values At j = 0,0000092, K} ranges of values from 0 up to 0,0000082 with arbitrary

mode. The value of parameter, that describing CM properties dispersion, in relative unit: a - 7 =10000; b - ¥ =14000;
c- 7 =18000; d -7 =22000; e - 7 =26000
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Let's conduct matching ascending of AE signals
amplitude and energy parameters at decreasing of
CM properties dispersion. According to the data of
article [12], at the same simulation parameters for
value 7 =10000 of AE resultant signal amplitude
average levels, its standard deviation and dispersion,

accordingly, are equal: l7=11,63615, s =5,66525
and s%= 32,0951. The outcomes of statistical AE

signals amplitude parameters ascending at
decreasing of CM properties dispersion in relation to
their values at 7 =10000 are adduced in tab. 1.

The obtained outcomes demonstrate, that at
decreasing of CM properties dispersion increasing

the acoustic radiation energy parameters advance
increasing its amplitude parameters. So, at increase

~

7 in 2,6 times (with 7 =10000 up to 7 =26000)
the ascending of AE signal energy average level E ,

its standard deviation S%

. . )
and dispersion S=
advances ascending an signal amplitude average

level of U, its standard deviation s= and

U

dispersion s%, accordingly, in 1,2824 times, in

1,2344 times and in 1,5237 times. Thus the greatest
ascending there is a dispersion of AE signal energy
average level.

Table 1

Amplitude parameters of AE resultant signals when changing the parameter 7 value for the mechanical
model of CM surface layer destruction

Increasing of AE signal amplitude parameters
~ ~ 2
Value r U S& S&
10000 1 1 1
14000 1,0514 1,01431 1,02882
18000 1,12393 1,05522 1,11349
22000 1,19032 1,1219 1,25866
26000 1,26609 1,20744 1,4579
control and to determine the CM properties
6. Resume

The simulation of acoustic radiation energy at CM
machining for the mechanical model surface layer
destruction at decreasing of CM properties
dispersion (spread) is conducted. It is shown, that
the decreasing of CM properties dispersion does not
influence on acoustic radiation energy nature
change. At the same time, the ascending parameter,
that describing of CM properties dispersion
decreasing, results in increase of acoustic radiation
signal energy average level and value of its
deviation. The statistical data processing of
simulation has shown ascending all energy
parameters of acoustic radiation. However greatest
ascending is watched in AE signal energy average
level dispersion. The matching of acoustic radiation
amplitude and energy parameters at decreasing of
CM properties dispersion is conducted. It is shown,
that the ascending of AE signals energy parameters
advances ascending their amplitude parameters.

The outcomes of the conducted researches can
be used at mining verification, diagnostic and
monitoring methods of CM machining technological
processes. Thus during CM machining is possible to

deviation. As parsed parameter it is possible to use
the AE signal energy average level dispersion. At
the same time the concern introduces research of
legitimacies AE energy parameters change at change
of treated CM properties dispersion.
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AKYCTHYHA eHeprisi npu 3MiHi JUCIEPCHOCTI BJACTHBOCTeH 00pPOOJIOBAHOTO0 KOMIIO3HIIHHOTO

Marepiangy

Harmionansawmii aBianifinuii yHiBepcuteT, npocn. Kocmonasra Komapoga, 1, Kuis, Ykpaina, 03680

E-mail: 'fils0101@gmail.com

Meta: MeToro 1BOTO JOCITIPKCHHS € BUBUCHHS BIUIMBY IMCIEPCHOCTI BIIACTHBOCTEH 0OpOOIIOBAaHOTO
KOMITO3UIIIIHHOTO MaTepially Ha eHEprifo aKyCTUYHOTO BHIIPOMIHIOBAaHHS, II0 BUHUKAE B IPOLIECI MEXaHIYHOT
0o0OpoOKM KOMITO3UIIiifHOTO Marepiany. Metoau mociimxkennsi: JlocmimkeHHs Oynu 3acHOBaHI Ha
MOJICTIIOBaHHI €Heprii aKyCTHYHOTO BUIIPOMIHIOBaHHS HPH 3MiHI JUCIEPCHOCTI BIACTUBOCTEH MEXaHIYHO
00pOOIIIOBAaHOTO KOMIIO3UIIIHHOTO MaTepially IUisi MEXaHIYHOI MOJeNi pyWHyBaHHsS HOTO TOBEPXHEBOTO
npomapky. byma mpoBemeHa oOpoOka NaHWX 3 BHU3HAYEHHSIM CTATUCTHYHHUX CHEPreTHYHUX TapaMeTpiB
aKyCTHYHOTO BHITPOMiHIOBaHH:. byB IpoBeneHuit aHai3 Yy TJIMBOCTI eHEPreTHYHHUX MMapaMeTpiB aKyCTUYHOT
eMicii 0 3MiHM JHCHEPCHOCTI BJIACTHBOCTEH KOMIO3WIIHHOTO Marepialy, a TaKOXX aHali3 BIUIUBY
TUCTIEPCHOCTI BJIACTUBOCTEH KOMITO3WIIIHHOTO MaTepiady Ha aMIUNTYAHI Ta EHEpPreTHdYHI IMapaMeTpH.
PesyabTtatn: byno oTpumaHo, IO TPH 3MEHIICHHI JUCHEPCHOCTI BIACTHUBOCTEH KOMIIO3HIIITHOTO
MaTepialy BigOyBaeThCsl 3pOCTaHHA CEPEAHBOTO PiBHs €HEprii aKyCTHYHOTO BUIPOMIHIOBAHHS i BEIUYHHU
HWoro po3kuay. BuzHaueHo, IO NpH 3MEHINEHHI JAUCIIEPCHOCTI BIACTUBOCTEH KOMITO3HMITIHHOTO MaTepiary
HaiOlnblIe 3pocTaHHS Mae IUCIEpCis CepeJHbOro piBHA eHeprii akyctuuyHoi ewmicii. IlokaszaHo, mio
3pOCTAaHHS EHEepPreTHYHHX MapaMeTpiB aKyCTUYHOTO BHUIIPOMIHIOBaHHS TNeEpelaye 3pOCTaHHIO HOro
aMIUIITYyAHUX  mapaMmeTpiB.  OQOroBopennsi:  IIpoBeeHO  MOJENMIOBaHHA  €HEPrii  aKyCTHYHOTO
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BUIIPOMIHIOBAaHHS TIPH MEXaHIYHIM 0oOpoOIli KOMMIO3WIIIHHOTO MaTepially Il MEXaHI9HOI MOIewi
pyHHYBaHHs HOT'O MOBEPXHEBOTO MPOLIAPKY MpH 3MEHIICHHI AUCIEpCHOCTI Horo BnactuBocteil. [lokazaHo,
10 3MEHIIICHHS JAUCIIEPCHOCT] BIACTHBOCTEH KOMITO3HIIIMHOTO MaTepialy He BILUTMBAE HA 3MiHY XapakTepy
BUIIPOMIHIOBaHHS aKyCTH4YHOI eHeprii. Y TOH jke dac, 3pOCTaHHs Napamerpy, L0 OMUCY€E 3MEHLICHHS
JMCTIEPCHOCT]I BJIACTHBOCTEH KOMITO3HMILIIHOTO MaTepiady, HpPUBOAWTH IO 3POCTaHHS EHEPreTHYHHX
napaMeTpiB CHTHAJIB aKyCTHYHOTO BUNpOMiHIOBaHHA. OTpUMaHi pe3ysibTaTd MOXYTh OyTH BHKOpPHCTaHi
MpU po3poOIli METOAIB KOHTPOJIIO, JIarHOCTHKH 1 MOHITOPHUHTY TEXHOJOTIYHHMX IPOIECiB MEXaHigHOI
00poOkK Kommo3uiiiiHoro Matepiany. Ilpm mpoMy B mpomeci MexaHiuyHOI OOpPOOKHM KOMIIO3ULIHHOTO
Marepialy MOXUIMBO KOHTPOJIOBATH 1 BH3HAYATH HEPIBHOMIPHICTh BIACTUBOCTEH KOMITO3HUIIIHHOTO
MaTepiaiy 3a aHalli30M AWCIepcii cepeHhOT0 PiBHS €Heprii CUTHAIIB aKyCTUYHOI eMicii.

KuarouoBi cioBa: akycTHYHAa €MiCis; JUCIEPCHICTh BJIACTUBOCTEH; CHEPTis; KOMITO3UI[IHHUI Martepiai;
MeXaHiuyHa 00poOKa; pyHHYBaHHS; CUTHAJ.
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Hean: Lenpio uccnenoBanus sBISIETCS U3yUYCHUE BIUSHHS JUCIIEPCHOCTH CBOMCTB oOpadarsiBaeMoro KM
Ha DHEPTUI0 aKyCTHYECKOTO H3JIy4eHHs, KOTOPOE BO3HHKAeT B MpoIecce MeXaHH4YecKoil 00paboTke
KOMIIO3MIIMOHHOTO ~ Martepuaia. Metoabl uccjegoBaHusi: VccnemoBanust OBITM  OCHOBaHBI  Ha
MOJICJIMPOBAHUY YHEPTUH aKyCTHUECKOTO W3TYUYEeHHUs] IPU U3MEHEHUH AMCIEPCHOCTH CBOMCTB MEXaHUYECKH
00pabaTplBa€MOr0  KOMIIO3UIMOHHOTO MaTepuana Juld MEXaHUYEeCKOM MOJAENM pa3pylleHus ero
MOBEPXHOCTHOTO ciosl. bwuma mpoBemeHa o00paboTKa HaHHBIX C  ONpPEAENCHHEM CTaTUCTHYECKHX
JHEPTeTHUYECKUX MapaMeTpPOB aKyCTHYECKOTO MW3Iy4yeHus. Dbl TPOBEIECH aHalu3 4YyBCTBUTEIBHOCTH
JHEPreTUYECKUX TapaMeTpoOB  aKyCTHMYECKOW 5SMHCCHM K  HM3MEHEHMIO JMCIIEPCHOCTH  CBOWCTB
KOMIIO3UIIMOHHOTO MaTepuana, a TaK )€ aHalIu3 BIMSIHUS TUCIIEPCHOCTH CBOWCTB KOMIIO3UI[MOHHOTO
MaTepuana Ha aMmIUIMTyJHble W OSHepreTuueckue mnapamerpsl. Pesyabtatei: [lomydeHo, uto npu
YMEHBIIEHHH IHUCIEPCHOCTH CBOMCTB KOMIIO3UIIMOHHOI'O MaTepuana MPOMCXOIUT BO3PACTAHUE CPEIHETO
YPOBHS SHEPTUH aKyCTHYECKOTO U3IyUEHHs U BEIMYHHBI ero pa3dpoca. OnpeaeneHo, 4To Npu yMEHbIICHU!
JUCIIEPCHOCTH CBOMCTB KOMIIO3MLIIMOHHOTO MaTrepuaja HauOoJblllee BO3PACTaHHE HMEET IUCIEPCHUsi
CPEHETO YPOBHA DHEPruM axkycTuueckod osmuccuu. I[lokazaHo, 4TO BO3pacTaHHE 3HEPTETHYECKHUX
[IapaMeTPOB  aKyCTUYECKOTO H3Iy4YEHHUs ONEepPEeKaeT BO3pPACTAHHE €ro aMIUINTYIHBIX IIapamMeTpoB.
Oocy:xxnenue: IIpoBeneHO MOIETUPOBAHME JHEPIMHU AKYCTHYECKOIO H3IyYeHHUs MpPH MEXaHUYECKOH
00paboTKe KOMIO3MIMOHHOIO MaTepuaya A MEXaHWYEeCKOW MOJENH pa3pyllIeHHs €ro IOBEPXHOCTHOI'O
CJIOSl TIPM YMEHBUIEHUH JHUCIEPCHOCTU ero cBOWCTB. [lokazaHo, 4TO yMEHBIIEHHE AUCIEPCHOCTH CBONCTB
KOMITO3UIIMOHHOTO MaTepuajia He BJIMSET Ha W3MEHEHHE XapakTepa M3Iy4deHHUs] aKyCTHUecKOoW sHepruu. B
TOXX€ BpeMs, BO3pacTaHME IapaMeTpa, KOTOPBIM ONHCHIBAET YMEHBIIEHHWE IUCIEPCHOCTH CBOWCTB
KOMIIO3UIIMOHHOTO MaTepHaia, NPUBOAMT K BO3PACTAHUIO DSHEPreTUYECKUX IapaMeTPOB CUTHAJIOB
aKyCTHUYECKOTo u3iy4eHus. [lomyueHHbIe pe3yapTaThl MOTYT OBITh HCIOJIB30BaHBI IPU Pa3paboTKe METO0B
KOHTPOJISI, IMarHOCTMKM M MOHHUTOPHUHIA TEXHOJOIMUYECKMX IIPOLECCOB MEXaHW4YEeCKOll 00paboTKu
KOMITO3UIIMOHHOTO Marepuana. I[lpu 3ToM B mpouecce MexaHHuecKod o0pabOTKH KOMIO3UIIMOHHOTO
MaTepuaga BO3MOXKHO KOHTPOJIMPOBATh M ONPEAEATh HEPABHOMEPHOCTH CBOMCTB KOMIIO3HUIIMOHHOI'O
MaTepuana Mo aHalnu3y AMCIIEPCUN CPETHETO YPOBHS SHEPTUN CUTHAJIOB aKyCTUYECKON 3MHUCCHH.

KiroueBble cioBa: AKyCTU4YECKasd OMHUCCHUA; OUCIIEPCHOCTH CBOI>'ICTB; KOMITO3UIIHOHHBIN Marepual;
MEXaHUYCCKasa 06pa60T1<a; Pa3spyuICHue,; CUrHali; SHCPrus.
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