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Abstract

Purpose: The aim of this article is the experimental research of acoustic emission at composite material machining
with the analysis of influencing treating tool wear from composite material on registered signals parameters.
Methods. In the bass of researches lies the processng and analysis of interconnection experimental acoustic
emisson signals parameter, which one appear at composite material machining, with treating tool wear. The
acoustic emission at initial and final stage of composite material machining are esteemed. The Statistical processing
of acougtic emission amplitude parameters on these stages was conducted. The Satistical data processing with the
analysis regularity change of acougtic emission signals amplitudes digtribution kurtosis is conducted. Results: |s
determined, that the increase of composite material machining time does not result in change of acoudtic radiation
nature. The registered acoustic emisson signals are continuous signals. Is established, that at composite material
machining final stage is watched decreasing of acoustic emission signal amplitude average leve and value of its
deviation. Is determined, that the gradual or instantaneous increase of treating tool wear results in its destruction
and sharp decreasing of acoustic emisson signal amplitude. The regularity change of acoustic emission signals
amplitudes digtribution kurtoss at all stages of composite material machining is established. Discusson: The
analysis of acoustic emission statistical amplitude parameters change at initial and final stage composite material
machining is conducted. Decreasing of acougtic emisson datigtical amplitude parameters at final stage of
machining is shown, that is conditioned by treating tool wear. It is shown, that originating and development of
treating tool wearing up to an ingtant of its damage results in minor decreasing of acougtic emisson signal
amplitude average level. At the same, at early stage, which onewill precede to tool damage, thereis a discontinuous
of acougtic emission signals amplitudes digtribution kurtoss change from stable positive value up to negative value.
At the moment of tool disastrous damage the nature of acoustic emisson sgnals amplitudes distribution kurtosis
change varies on inverse. Such change of acougtic emisson parameters, apparently, is conditioned by originating
the processes leading to tool destruction, and, as a consequent, change of treating and treated composite materials
conditions interplay. The obtained outcomes have shown that the processing and analysis of regularity of acoustic
emisson signals amplitudes digtribution kurtosis change can be utilized for control of composite materials
technological process machining. Thusit is possible to determine and control the moment of processes originating
incipient state, which one conduct to destruction of the treating tool.

Keywords: Acoustic emission; amplitude; composite material; machining; statistical characteristics wear.

1. Introduction different methods will be used. By one of such

methods is the method of acoustic emission (AE).
By one of directions researches of composite The researches encompass all operations of
materials machining technological processes is a machining — turning, milling, drilling, grinding and
treating tool condition monitoring. At researches the other.
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The conducted researches demonstrate a sharp
response of AE method to the processes of treated
and treating CM interplay. Thus during CM
machining is watched continuous change of
registered acoustic radiation parameters. At the same
time, as demonstrate researches, on acoustic
emission is influenced of large number factors. Such
factors are the technological factors (CM machining
technological process parameters) and physical-
mechanical characteristics treated and treating CM.

The AE method has short-term lag to the
processes descending in materials at their
deformation and destruction. It allows to receive the
large amounts information about flowing past
processes. However availability of the influential
factors results in a problem of interpretation the
registered information. This problem to the full
concerns and to treating tool condition monitoring,
i.e. its wear and damage. The analytical AE
investigations at treating CM wearing demonstrate
change of acoustic radiation parameters. However
they allow describing the fact of availability wear
with prescribed value.

At the same time, at monitoring and control of
CM machining has definition the value of beginning
of originating processes, which one conduct to
treating CM wear or damage. Unconditionally, that
definition of AE parameters, which one allow to
determine a beginning of these processes introduces
not only scientific, but also practical concern.

2. Analysis of the latest researches and
publications

To the usage of AE method in research of materials
machine technological processes, switching on and
CM, is dedicated a plenty of articles. In articles [1-4]
the application of AE method in different machining
operations (turning, milling, drilling and other) is
shown. Thus the relevant direction of researches is
marked, which one is connected with cutting tool
condition monitoring. The special value this
direction has in the robotic effecting and as at the
control of technological processes with usage of
neural networks. The conducted researches
demonstrate composite nature of acoustic radiation
at materials machining. The radiation for the
materials with crystalline structure and CM is like. It
is continuous and has composite nature of a time
history. At processing and analysis of such kind of
radiation the different AE parameters be used —
spectrum of AE signal or its spectral components in

given frequency band, root mean square (RMS)
value of amplitude, power spectrum of AE signals,
AE signal amplitude average value, statistical
parameters of AE signals amplitude distributions,
AE signals accumulation and other [4, 5, 6]. The
analysis of AE parameters carry out for looking up
of their interconnecting with treating tool wear or
damage. Thus the activities on creation of
discriminatory analysis’s of tool condition are
carried out [7] for control of machining
technological processes. However outcomes of the
conducted researches not always will be agreed one
another.

In articles [8, 9] is shown, that the originating of
damage is accompanied by ascending of cutting
forces. Thus there is decreasing of AE registered
signal amplitude, and as decreasing the value of its
spread. The analysis of the obtained data as
demonstrates, that the changes in AE registered
signal spectrum are watched. The high frequency
and low frequency components in AE registered
signal spectrum are decrease. The return nature of
AE signals parameters change is marked in articles
[10, 11, 12] — the ascending of treating material wear
results in ascending of AE registered signal
amplitude average level. Relations of AE signal
amplitude average level change, as is marked in
article [10], can be yardsticks of tool state estimation
with usage of neural networks. At the same time, in
article [13] the composite nature of AE registered
signals parameters change is showed at ascending of
treating tool wear. So the ascending of tool wear
results in general decreasing of AE signal amplitude,
AE signal amplitude average level, its standard
deviation and amplitude distribution skewness. Thus
the ascending amplitude RMS value and kurtosis is
watched. The decreasing of AE power signal
distribution skewness with ascending of treating tool
wear is shown and in article [14]. However kurtosis
has more composite nature of change.

The analytical investigations of acoustic radiation
parameters at treating material wear are reviewed in
articles [15, 16, 17]. The researches of AE amplitude
and energy parameters conducted under conditions of a
controlled and not controlled cutting depth. It was
supposed, that the acoustic radiation is reshaped at series
destruction of treated CM elementary areas and CM
treating wear. The acoustic radiation is reshaped by the
way sequences of AE pulse signals. The models are
obtained and the analysis of outcomes AE resultant
signals simulation is conducted, which one has shown
following. CN treating wear does not influence of
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acoustic radiation nature, which one is continuous. At a
controlled cutting depth ascending of CM treating wear
results in ascending of AE signals statistical amplitude
and energy parameters. The matching of AE signals
amplitude and energy parameters has shown, that the
ascending of AE signals energy parameters advances
ascending their amplitude parameters. Thus most
sensing AE parameter is the dispersion of AE resultant
signal energy average level. At the same time, if the
cutting depth is not controlled, increase of CM treating
wear results in decreasing of AE statistical amplitude
parameters (amplitude average level, its standard
deviation and dispersion). Such results will be agreed
with the experimental data that obtained by different
writers [8, 9]. The analysis of AE amplitude parameters
increment [17] has shown, that with treating CM wear
increase the decreasing of AE amplitude average level
dispersion advances decreasing of AE amplitude
average level and value of its spread.

The obtained outcomes demonstrate a general
tendency of AE signals parameters change at
treating tool wear. However it is necessary to
determine began of originating processes, which one
conduct to tool wear or damage. The solution of this
problem is the basis for mining of treating tool
condition verification methods and control of CM
machining technological processes.

3. Research tasks

The aim of this article is the experimental research
of acoustic emission at composite material
machining with the analysis of influencing treating
tool wear from composite material on registered
signals parameters.

For achievement the purpose of article the
following problems were put: — to conduct
experimental researches of CM machining with the
recording of AE signal; — to conduct statistical data
processing with the analysis of AE signals
parameters change at initial and final stages of
machining process (for want and availability of
treating CM wear); — to conduct statistical data
processing with the analysis of AE signals
parameters legitimacies change on initial stages
originating of treating tool wear.

4. Research results

The researches of AE signals conducted at initial
and final stages of CM machining on the basis of
aluminum. At realization of CM machining the

technological parameters were constants, the values
made which one: bar rotation speed — 440 r/m and
880 r/m; treating tool feed speed — 0,1 mm/r; cutting
depth — 0,1 mm. As treating CM have used the
laminas from CD10 alloy and coating PCD. The bar
machining was conducted on a thread-cutting lathe.
For recording of the AE signal the
piezoeceramic sensor made on the basis of
piezoceramic ZTS-19 was used. The AE was placed
on a tool holder (Fig. 1). The surface of the sensor
was lubricated with acoustic-transparent lubrication.
The signal, that registered by the AE sensor,
strengthened and transmitted in an informational —
measuring system (IMS) (Fig.1). In IMS analog
signal transformation to a digital code was
conducted. With usage of program software the
registered signal processing was conducted with
formation and preservation of the data in file frames.
The secondary processing of file frames with
formation the tabular data on AE signals statistical
parameters and injection the charts change of parsed
parameters was hereinafter conducted. Quantity of
measurements for each registered AE signal made

2 -10°. The sensitivity of the signal converter made
2,44 mV per unit bit and sampling rate made
150 kH. Before record of AE signals preliminary
processing of bar was conducted, diameter by which
one made 71,8 mm.

Tnformational-
measuriment
system

Analog-digital

Workpaice

Chuck /

1

Treating tool
AE amplifier

convernor

Tool holder

AFE sensor
Fig. 1. Frame of experimental installation AE signals
research at CM machining

The outcomes of the conducted researches have
shown following. The increase of machining time
does not result in change of acoustic radiation
nature. The registered AE signals are continuous
signals. However increase of machine time results in
decreasing an amplitude average level and value of
its spread. In a Fig.2 the relations of AE signals
amplitude change on an incipient state (a, C) and
final stage (b, d) of CM machining for miscellaneous
cutting speeds are shown.
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As statistical processing has shown, at rotation
rate of bar 440 r/m on initial stage of CM machining

the AE signal amplitude average level (U), its
standard deviation (Sy) and dispersion (Sﬁ—),

accordingly, are make: 0,113 V; 0,03121 V;
0,000974 V*. At final stage of CM machine the AE

parameters U, Sy and Sé, accordingly, are make:

0,0912 V; 0,02896 V; 0,000842 V. At rotation rate
880 r/m on an initial stage of CM machining the AE

signal amplitude average level (LT ), its standard
deviation ( Sy ) and dispersion ( S% ), accordingly,
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Fig.2. Pieces of experimental AE signals amplitude
change on initial stage (@, ¢) and final stage (b, d) of CV
machining for miscellaneous cutting speeds. Rotation rate
of bar: a, b—440 r/m; c, d — 880 r/m

88000 ¢, ms

are make: 0,26753 V; 0,08299 V; 0,00689 V. At
final stage of CM machine the AE parameters U ,
Sy and Sﬁ—, accordingly, are make: 0,2368 V;

0,0684 V, 0,0046 V°.

The research of treating tool has shown that at
final stage of CM machining is watched of cutting
edge wear.

It is necessary to mark, that the decreasing of
AE signal amplitude at originating wear descends by
a gradual mode to the subsequent stabilization of its
parameters. At the same time, the gradual or
instantaneous increases of treating tool wear results
in its damage or destruction. The given situation is
more critical. It’s originating results in damage of
treated material. Thus, as demonstrate researches,
tool damage or destruction is accompanied by sharp
decreasing of AE registered signal amplitude (Fig.
3). The point B in Fig.3 corresponds to the time
moment of treating material destruction.

The statistical data processing on given analysis
intervals (2 s) has shown, that up to a point B (Fig.
3) the change of AE amplitude average level is not
considerably. From point C up to point B (Fig. 3) the
decreasing of AE amplitude average level makes
0,14 %. At the same time, statistical data processing
with definition of AE signals amplitudes distribution
kurtosis on time periods 2 s has shown following.
On the initial stage of CM machining in the limits of
time from 50 s up to 74 s (up to point C, Fig. 4) the
AE signals amplitudes distribution kurtosis has
practically stable positive value (Fig. 4). On a time
period from 74 s up to 76 s (began of originating and
development the processes of treating material
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destruction) the discontinuous of AE signals
amplitudes distribution kurtosis change from
positive up to negative value is watched. Its
discontinuous dip makes 8 %.

Hereinafter the AE signals amplitudes
distribution kurtosis has negative value before
disastrous  destruction of treating tool that
corresponds to point B in Fig. 3. The transition to
disastrous  destruction is accompanied by
discontinuous ascending of AE signals amplitudes
distribution kurtosis from negative to positive value
(point N in Fig. 4.). The subsequent process of CM
machining is accompanied not by large ascending of
AE signals amplitudes distribution kurtosis and
stabilization of its value. Such stabilization is
watched and on AE signals amplitude average level.
It is apparently conditioned by stabilization new
conditions of CM treated and treating interplay.
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Fig.3. Piece of experimental AE signal at CM machining.
Values of the technological parameters: feed rate of tool —
0,1 mm /r; rotation rate of bar — 880 r/m; cutting depth —
0,1 mm

The outcomes of the conducted researches
demonstrate, that the processing and analysis of AE
signals amplitudes distribution kurtosis regularity
change can be used for definition and control the
moment of originating incipient state processes,
which one conduct to destruction of treating tool.
As the data processing, instant of originating these
processes, in relation to an instant of disastrous tool
destruction demonstrates, is determined on 15,34%
earlier.

6. Conclusions

By one of CM machining technological processes
directions researches is the control and monitoring

of treating tool condition. One of researches
methods is the AE method. The experimental
researches of AE signals are conducted at CM
machining. It is shown, that the increase of CM
machining time does not result in acoustic radiation
nature change. The registered AE signals are
continuous signals. At the same too time, at final
stage of CM machining decreasing of AE signal
amplitude average level and value of its spread is
watched. It is conditioned by originating and
development in time of treating tool wear. It is
shown, that the gradual or instantaneous increase of
treating tool wear results in its destruction and sharp
decreasing of AE signal amplitude. The statistical
data processing at all stages of CM machining is
conducted. It is shown, that up to the moment of
originating treating tool damage the decreasing of
AE signal amplitude average level does not exceed
0,14 %. At the same time, the regularity of AE
signals amplitudes distribution kurtosis change is
determined. At early stage, which one will precede
to tool damage, there is a discontinuous of AE
signals amplitudes distribution kurtosis change from
positive stable value up to negative value. At the
moment of disastrous tool damage the nature of AE
signals amplitudes distribution kurtosis change
varies on inverse.

The obtained outcomes have shown, that the
processing and analysis of AE signals amplitudes
distribution kurtosis regularity change can be used
for the control of CM machining technological
processes. Thus it is possible to determine and to
control the moment of originating incipient state
processes, which one conduct to treating tool
destruction.
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KoHnTpoab noyaTkoBoi crajaii 3Hocy 00poOHOro iHCTPYMEHTY 3 BUKOPUCTAHHSAM aAKYCTHYHOI eMicii
HarionansHuii aBianifinuil yaisepcuret, npoct. Kocmonasra Komapoga, 1, Kuie, Ykpaina, 03680
E-mails: 'fils0101@gmail.com; “oleg.zaritskyi@gmail.com

Meta: MeTroio poOOTH € E€KCIepUMEHTAIbHI JOCHIKEHHS aKyCTHIHOI eMicii mpu MexaHigHil oOpoOIr
KOMIIO3UIIIHHOTO MaTrepially 3 aHali30M BIUIMBY 3HOCY OOpPOOHOTO IHCTPYMEHTY 3 KOMITO3UIIIIHOTO
MaTepialy Ha mapaMeTpH PeecTPOBaHUX CUTHANIB. MeToau MocimKeHHsA: B OCHOBI JOCHIKEHD JICKUTH
00poOka Ta aHami3 B3aEMO3B’S3KYy IApaMETPIiB CKCIEPUMEHTAIBHUX CHUTHATIB aKyCTHYIHOI eMicii, sKi
BUHUKAIOTh TP MEXaHI4HiIA 00poOIll KOMIO3MIIIMHOIO Marepiany, i3 3HOCOM OOpPOOHOTO IHCTPYMEHTY.
PosrasiHyTO CcHrHamM aKycTH4YHOI eMicii Ha MOYaTKOBOMY 1 KIHIEBOMY eTamax MeXaHi4HOi oOpoOKHu
KOMITO3HITIHHOTO MaTrepiany. byia mpoBeneHa CTaTUCTHYHA 00pOOKa aMILTITYJHHX MapaMeTpiB aKyCTHIHOT
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emicii Ha gaHux eramax. [IpoBemeHa craTHcTHYHa OOpoOKa AaHUX 3 aHANI30M 3aKOHOMIPHOCTI 3MiHH
Koe(illieHTy eKCIleCy PpO3MOJIUTy aMIUTITYJl CHUTHAJiB akycTmyHOi emicii. Pe3yabTatm: BmsnaueHo, mio
3pOCTaHHSA Yacy MEXaHi9HOi OOpOOKM KOMITO3WIIMHOTO MaTrepiay He MPUBOAWTH IO 3MIHH XapakTepy
aKyCTUYHOT'O BUIPOMIHIOBAaHHSA. PeecTpoBaHi CHUTHAIM aKyCTHYHOI eMicii € HerepepBHUMHU CHIHAJaMHU.
Bcranosneno, mo Ha KiHIEBi cTafii MexaHIYHOT OOpOOKM KOMITO3UIIITHOTO MaTepialy CIIOCTepiraeThes
3MEHIIICHHS CEPEeIHBOTO PIBHA aMIUNTYON CUTHATY aKyCTHYHOI eMicii i BeIWYMHA WOTO pPO3KHUIY.
Bu3HaueHo, 1110 MOCTYIOBE ab0 MHUTTEBE 3POCTaHHS 3HOCY OOPOOHOTO IHCTPYMEHTY NPUBOAMTH JO HOTO
pyHHYBaHHS 1 pPI3KOMY 3MEHIICHHIO aMIUNTy[W CUTHAIy aKycTHYHOi emicii. BusHaueHo mnpoueHTHE
3MEHIICHHS CEPeIHBOTO PIBHA CUTHATY aKyCTHYHOIi eMmicii 10 MOMEHTY BHHUKHEHHS ITOLIKO/KCHHS
00pOOHOTO IHCTPYMEHTY. BCTaHOBIEHO 3aKOHOMIPHICTh 3MiHH KOE(IIIEHTY €KCLECY pO3MOALTY aMILTITY
CUTHANiB aKyCTHMYHOI eMmicii Ha BCiX eTamax MeXaHiyHOi OOpoOKHM KOMITO3MLIHHOTO Marepiaty.
OoroBopenns: [IpoBeneHo aHaii3 3MiHM CTaTUCTHYHHX aMIUTITyJHUX IapaMmeTpiB aKyCTHYHOI eMicii Ha
ITOYaTKOBOMY 1 KIHIIEBOMY €TalaX MeXaHidHO1 00pOoOKH KOMITO3UIIHHOTO Marepiany. [lokazaHo 3MeHIIEHHS
CTaTUCTUYHUX aMIUTITYJHHUX TapaMeTpiB aKyCTUYHOI eMicil Ha KiHIIEBOMY eTali MeXaHI4YHOI 00poOKH, 0
00yMOBIICHO 3HOCOM OOpOOHOro iHCTpyMeHTy. IlokazaHo, 0 BHHUKHEHHS 1 PO3BHTOK 3HOCY OOpPOOHOTO
IHCTPYMEHTY 10 MOMEHTY 4acy HOro MOIIKO/UKEHHS IPHBOIUTH 10 HE3HAYHOTO 3MEHIICHHS CEepeIHbOTO
PIBHS aMILTITYIM CUTHAITY aKyCTHYHOI eMicii. Y Toli ke Jac, Ha paHHIH CTafil, sika Iepeiye MOIIKOIKEHHIO
IHCTPYMEHTY, BiIOyBaeThCsl CTPUOKOMOAIOHA 3MiHa KOEQIli€eHTYy eKclecy pO3MOoAUly aMIUITyA CHUTHANIB
aKyCTHYHOI emicii Bi  CTaOLIBHOTO TO3WUTHMBHOTO 3HAUCHHS /O HETaTWBHOTO 3HAa4YeHHA. B MoMmeHT
KaTacTpo(iTHOTO TOMIKOHKEHHS iIHCTPYMEHTY XapaKTep 3MIiHU KOe(DIIiEHTy eKCIecy pO3MOALTy aMILTITYI
CUTHAJIiB aKyCTHYHOI eMicii 3MiHIOETbCS Ha NpOTWICKHUH. Taka 3MiHa mapaMeTpiB aKyCTHYHOI eMmicii,
OUYEeBUAHO, 00yMOBJICHa BUHUKHEHHSM TIPOIIECIB,AKI BEAYyTh IO PyHHYBaHHS IHCTPYMEHTY, i, K HACII/IOK,
3MiHH yMOB B3aeMOjii 00poOHOTO i 0OpPOOIIOBAHOTO KOMITO3HMIIMHMX MatepiamiB. OTpuMaHi pe3ysbTaTh
MoKasaiu, mo oOpoOKa i aHaji3 3aKOHOMIPHOCTI 3MiHU KOe(illieHTy eKCIeCy pO3MOALTY aMILIITY ] CUTHAJIB
aKyCcTHYHOi eMicii Moxe OyTH BUKOpPHCTaHa JUIS YHPABNiHHS TEXHOJOTIYHHM MPOLECOM MeXaHI4HOI
00poOkM KoMmmo3uuiitHoro Marepiany. [Ipm 1bOMy MOXJIMBO BH3HAYaTH 1 KOHTPOJIOBATH MOMEHT
BUHHUKHEHHSI I0YaTKOBOI CTalii MPOLIECIB, sIKi BEAYTh 0 pyHHYBaHHS 0OPOOHOTO iHCTPYMEHTY .

KarouoBi cjioBa: akycTHYHA eMicis; aMIUTITyAa; 3HOC; KOMITO3UIIMHMI MaTepian;, MexaHiyHa 00poOKa;
CTAaTHCTUYHI XapaKTEPUCTUKHU.
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Hean: Ileapto paboThl SABISETCS 3KCIEPUMEHTANBHOE HCCIENIOBAHUE AaKyCTHYECKOH 5SMHCCHM TIpU
MeXaHn4ecKol 00paboTKe KOMITO3UIIMOHHOTO MaTepHalia C aHaJHu30M BIUSHUS M3HOca 00pabaThIBAOIIETO
WHCTPYMEHTa W3 KOMIO3WIIMOHHOTO MaTephalia Ha TapaMeTphl PETUCTPUPYEMBIX CHTHAIOB. MeToabl
ucciaegoBanusi: B ocHOBe wuccnenoBaHuil JEKUT 00pabOTKAa M aHANM3 B3aHMMOCBSI3M IApPaMETPOB
AKCIIEPUMEHTAIIBHBIX CUTHAJIOB aKyCTHYECKOW 3MUCCUH, KOTOPHIE BOSHUKAET MTPH MEXaHHUYECKOH 00paboTKe
KOMITO3UIIMOHHOTO MaTephaiia, ¢ M3HOCOM 00pabaThIBaroOIIero WHCTPYMEHTa. PaccMaTpuBaroTCsS CHUTHAIIBI
AKyCTHYECKOW DMHCCHM Ha HAYaJIbHOM M KOHEYHOM 3Tale MeXaHHMYecKod o0paboTKH KOMITO3HUIIMOHHOTO
MaTtepuaia. bpula mpoBemeHa craTHCTHUYecKass oOOpaboOTKa aMIUIMTYIHBIX TapaMeTpOB aKyCTHYECKOH
SMUCCHH Ha JaHHBIX 3Tanax. [[poBeneHa cratuctudeckas 0OpabOTKa JaHHBIX C aHAM30M 3aKOHOMEPHOCTH
W3MEHEHUs Kod(pUIMEHTa OJKCIecca pachpelelicHUus aMIUIMTYJl CHIHAJIOB aKyCTHYECKOH OSMHUCCHHU.
PesyabTaTrhi: OmpeneneHo, 4TO yBEIMYCHHE BPEMEHHM MexaHudeckoil oOpabotkm KM He mpuBOIUT K
W3MEHEHUIO XapakTepa aKyCTUYeCKOro H3JIy4YeHus. Peructpupyembie CcurHaimel AD  SBISIOTCA
HENpPepHIBHBIMA CHUTHaJaMH. YCTAaHOBIIEHO, YTO Ha KOHEYHOW CTaJnKd MeXaHW4eCcKoil o0paboTku
KOMITIO3UIIMOHHOT'O Marepuajia HaOJroJaeTcss YMEHbIICHHE CPEIHEr0 YPOBHA aMIUIUTYABI CuTHajma AD u
BEIMYMHBI ero pa3opoca. OmpeneneHo, YTO TIOCTENIEHHOE WJIM MTHOBEHHOE VBEIMYSHHE M3HOCA
o0OpabaThIBaONIET0 MHCTPYMEHTa TMPUBOAWUT K €r0 pa3pylIeHHI0O W PE3KOMY YMEHBIICHHIO aMIUIHTYIbI
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curHana AD. OnpeneneHo NPOLEHTHOE YMEHBIIEHHE CPEIHEr0 YPOBHS CUTHANA aKyCTHYECKOH IMUCCHH 10
MOMEHTa BO3HHKHOBEHUS ITOBPEKICHUS 00padaThIBAIOIIEr0 MHCTPYMEHTA. Y CTaHOBIIEHA 3aKOHOMEPHOCTh
M3MEHeHUsT KO3 (UIIMEHT dKCIlecca paclpeie]eHns aMIUTUTY]] CUTHAJIOB aKyCTHYeCKOH SMHCCHH Ha BCEX
JTamax MEXaHWYeCKOH oO0paboTKh KOMITO3MIIMOHHOTO MaTepuana. OOcy:knenue: IlpoBemeHn anamm3
W3MEHEHUS CTATUCTUYECKUX aMILTUTYIHBIX TApaMeTPOB aKyCTUYECKON IMHCCHHU Ha HAYAIBHOM M KOHEYHOM
JTare MexXaHH4ecKoH oOpabOTKHM KOMITO3WITMOHHOTO MaTepuana. [lokazaHo yMeHbIIEHHE CTAaTHCTUIECKHX
AMIUTUTYIHBIX TTapaMETPOB aKyCTHYECKOH DMHCCHHM Ha KOHEYHOM I3Talle MEXaHWYecKoW oOpaboTKH, 4YTo
00yCJIOBIEHO HW3HOCOM 00pabaThIBAIOIIEro HMHCTpyMeHTa. lloka3aHO, YTO BO3HHUKHOBEHHE U Da3BUTHE
W3HOCa 00pabaThIBAIOIIET0 HWHCTPYMEHTAa JIO MOMEHTa BpEMEHH €ero MOBpPEeXICHUS TNPUBOAUT K
HE3HAYNUTEIbHOMY YMEHBIICHHUIO CPEAHET0 YPOBHSI aMIIUTYJbl CUTHAJIA aKyCTUYEeCKOM smuccuu. B Toxke
BpeMs, Ha paHHEH cTaaud, KOTOpas NpPEALIECTBYeT MOBPEXKICHHIO HMHCTPYMEHTa, IPOUCXOIUT
CKayKkooOpazHoe U3MeHeHHe KOA((GUIMEHT »JKclecca paclpeneieHus aMIUIUTy CHTHaIoB AD  oOT
CTaOMIIBHOTO TOJIOKUTENFHOTO 3HAYEHHS 10 OTPHIATENHHOTO 3Ha4deHHWA. B MOMEHT KaracTpoudecKkoro
NOBPEK/ICHUSI WHCTPYMEHTA XapakTep HM3MEHEHHs KOd(QQHUIMEHTa 3Kclecca pPacrpe/eieHUs] aMIUTUTYA
cUrHaioB AD MeHsIeTCsl Ha MPOTHBOIOJIOKHBINA. Takoe M3MEHEHHE MapaMeTpOB aKyCTUYECKOW SMHCCHUH,
OUYEBUAHO, OOYCIIOBIEHO BO3HMKHOBEHHEM IIPOIIECCOB BEAYIIMX K pa3pymIeHHI0O WHCTPYMEHTAa, W, Kak
CIIE/ICTBHE, W3MCHEHHEM YCIOBHA  B3auMOJCHCTBHS  oOpabarhiBaiomiero W oOpabaTbiBaeMoro
KOMITO3UIIMOHHBIX MaTepuanoB. llomydeHHble pe3ynbTaThl MOKa3add, dYTo 00paboTka | aHaIu3
3aKOHOMEpPHOCTH HM3MeHEeHHS KOd(h(HUIIMeHTa JKCIecca paclpeie]eHnss aMIUIHTYA CHUTHaJoB AD MOXeT
OBITH MCIOJIF30BaHA IS YIPABICHUS TEXHOJIOTHYECKUM TIPOIIECCOM MexaHmdeckoi obpabotkm KM. Ilpu
3TOM BO3MOXKHO ONPEAETSITh U KOHTPOJIMPOBATH MOMEHTA BO3HMKHOBEHHS HAdalbHOW CTaJWH MPOLECCOB,
KOTOpBIE BEAYT K pa3pymIeHHIO 00padaThIBAIOIIET0 HHCTPYMEHTA.

KiawueBble cJjoBa: akycTuueckas JMHUCCHS; aMIUIMTYJla; HW3HOC;, KOMIIO3UIIMOHHBIA Marepuai;
MeXaHW4YecKas 00pa00TKa; CTATUCTUYCCKHUE XaAPAKTEPUCTHKHY.
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