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Abstract

Purpose: The aim of this article is the experimental study of machining composite speed effect on the
acoustic emission energy parameters. Methods: The studies were based on the recording and processing of
experimental acoustic emission signals during the composite material machining. The statistical processing
of experimental acoustic emission signals with an analysis of the acoustic radiation energy parameters was
made. The analysis of acoustic emission statistical energy parameters regularities change and their
sensitivity to machining composite speed changes was made, as well as a comparison sensitivity of acoustic
radiation energy and amplitude parameters. Results: 1s obtained, that at composite machining speed
ascending there is increasing of experimental acoustic emission signals energy average level and value of its
spread. Thus the greatest increasing is watched in acoustic radiation energy average level dispersion. Is
determined, that the experimental acoustic emission signals statistical energy parameters have not linear
nature of ascending. The ascending of experimental acoustic emission signals energy parameters advances
ascending their amplitude parameters. Discussion: The experimental researches of acoustic radiation
energy parameters at ascending of composite machining speed are conducted. The statistical data
processing has shown, that a regularity of acoustic radiation signal energy average level ascending, its
standard deviation and the dispersions are well described by exponential functions. Thus is shown, that the
greatest sensitivity to ascending of composite machining speed there is the experimental acoustic emission
signals energy average level dispersion. A comparison of acoustic emission amplitude and energy
parameters has shown, that the percentage increment of experimental signals energy average level
dispersion advances a percentage increment of energy average level and its standard deviation, and as
increment of all acoustic radiation statistical amplitude parameters The outcomes of the conducted
researches can be used at the decision some problems: optimization of machining process parameters;
development of methods verification, monitoring and control the technological processes parameters.
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1. Introduction

The manufacturing of products using the machining
methods causes a wide range of studies. The
researches, first of all, are directed on optimization
technological processes parameters to ensure stable
conditions for contact interaction between the
processed and processing materials. Thus various
parameters are measured and analyzed. Regularity of
these parameters change is the basis in creating
methods, and also systems for verification,
monitoring and controlling of materials machining
processes. The carried out researches, in full

measure, cover also composite materials (CM)
machining. One of the researches methods is the
method of acoustic emission (AE).

The obtained results demonstrate composite
nature of acoustic radiation, which is influenced by
the CM machining technological parameters,
physical and mechanical characteristics treated and
treating materials, and also condition of the treating
tool. The change of the influential factors values, as
demonstrate researches, results in change of contact
interplay conditions, and, as a consequent, to change
in the acoustic radiation parameters. Taking into
account the low inertia and high sensitivity of AE
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method, receive considerable amounts information
about deformation and destruction processes of the
materials surface layers, including and CM.
However, it results in a problem of interpretation
registered AE information. The solution of the
problem is based on obtaining and analyzing the
results of theoretical and experimental studies AE
parameters at operating the different factors. Such
researches allow determining informative and
regularity of AE parameters change at operating the
different factors, to conduct optimization CM
machining parameters, to design methods of
verification, monitoring and control technological
processes.

2. Analysis of the latest researches and
publications

The high requirements to reliability of items
produced with usage machining operations, requires
optimization, verification, monitoring and control of
technological processes parameters. To solve these
problems, various researches methods are used,
including and AE method [1-5]. Such research of
technological processes is carried out during
materials machining with crystalline structure and
CM.

The results of researches demonstrate a high
sensitivity of AE method to change of contact
interaction conditions treated and treating CM,
which are determined by change of influencing
factors values. Thus a lot of regularities acoustic
radiation parameters change, first of all, bound with
CM machining parameters change are obtained.

In article [6] is obtained, that at ascending of
material machining speed there is an increasing of
registered AE signals amplitude root mean square
(RMS) value. The relation has practically linear
nature of ascending. The similar influencing on AE
signals amplitude RMS renders of treating tool
longitudinal speed and cutting depth. Is determined,
that at increasing of machining speed and cutting
depth there is decreasing of treated surface
roughness. However, at increasing of tool
longitudinal speed is accompanied by ascending of
treated surface roughness. Thus is marked, that AE
has a high sensitivity to change of treated surface
roughness. In article [7], investigations of AE signal
RMS amplitude at wearing of treating tool are
conducted. It is shown that with increasing tool wear
there is ascending of registered AE signals RMS
amplitude. Thus, as the writers of article have

marked [7], for automation of tool state monitoring
process it is necessary to use of AE signals filtration
in definite frequency bands. Investigations of
influencing machining technological parameters on
AE, carried out in article [8], have shown, that with
increasing cutting depth, as a rule, the increase of
AE signal RMS amplitude is observed. At higher
cutting speeds and depths, despite the reduction in
cutting force, the AE signal RMS amplitude there is
increases. However, increase of AE signal RMS
amplitude is not significant. In article [9] is shown,
that to ascending of CM machining speed and
decreasing of cutting depth there is decreasing AE
investigated parameters. Such parameters are: AE
events count rate, AE events number, AE events
energy. At the same time, in article [10] is obtained,
that at ascending of machining speed there is
increasing of AE statistical amplitude parameters.
Thus of AE signals amplitude average level, AE
signals RMS amplitude and AE signal amplitude
average level standard deviation have not linear
nature of ascending. The coefficients excess and
asymmetry of amplitude distribution at ascending
machining speed have composite nature of change.
The researches also demonstrate that the ascending
of cutting depth and longitudinal speed results in
composite nature of AE registered signals all
statistical amplitude parameters change. The similar
nature of AE statistical amplitude parameters change
is watched at ascending of treating tool wear. In
article [11], when studying the effect of CM
machining speed and cutting depth, is shown that the
increasing of machining speed results in linear
increasing of registered AE signal amplitude. At the
same time, the relation of AE signals amplitude
on the cutting speed has a composite nature of
change at large cutting depths.

In article [12] the outcomes experimental and
analytical investigations of AE signals at ascending
of CM machining speed are reviewed. It is shown,
that the experimental AE signals are continuous
signals. With ascending of CM machining speed is
watched ascending an of AE signals amplitude
average level, standard deviation of AE signals
amplitude average level and its dispersion. The
processing of AE signals statistical amplitude
parameters (amplitude average level, amplitude
average level standard deviation and its dispersion)
the outcomes of simulation has shown the good
agreement with outcomes of the experimental
studies. In articles [13, 14] the analytical
investigations of acoustic radiation energy at



S. Filonenko et al. Informative of Experimental Acoustic Emission Signals Parameters in Technological Processes Machining Composite 53

ascending of CM machining speed are conducted. It
is shown, that increasing of CM machining speed
results in increase of AE signals energy average
level and its spread. The regularities of AE signal
energy average level change, its standard deviation
and dispersion are obtained and described with
increasing of CM machining speed. Is determined,
that of the most sensing AE parameters to increasing
CM machining speed is of AE signal energy average
level dispersion - percentage increment of AE signal
energy average level dispersion advances a
percentage increment of energy average level and its
standard deviation.

At the same time, for mining authentic methods
of  verification, monitoring and  controls
technological processes the interest introduces
obtaining and research of experimental acoustic
radiation energy parameters change at CM
machining speed change.

3. Research tasks

The aim of this article is the experimental researches
of AE energy parameters at change of CM
machining speed.

For achievement the purpose of article the
following problems were put: - to conduct
experimental researches of influencing CM
machining speed on the AE energy parameters; - to
conduct processing of experimental AE signals with
data retrieval on statistical AE energy parameters; -
to determine of AE statistical energy parameters
regularity change at ascending of CM machining
speed; - to determine sensitivity of statistical AE
energy parameters to ascending of CM machining
speed; - to conduct matching sensitivity AE
statistical amplitude and energy parameters to
ascending of CM machining speed.

4. Researches results

Experimental researches of acoustic radiation energy
parameters at CM machining we shall conduct in
accordance with the methodology and used
materials, which are reviewed in article [12]. Thus
the parameters of machining will be equal: cutting
depth - 0,1 mm; treating tool longitudinal feed speed
- 0,1 mm/rev. Cutting speed will make: 100 m/min,
200 m/min, 300 m/min, 400 m/min, 500 m/ min.
Registration of AE signals and their processing,
as well as in article [12], will be carried out using
AE sensor, which is placed on the tool holder, and

an AE system. When carrying out data analysis, we
will use the tabular and graphical results of
experimental acoustic radiation energy parameters
representation.

In Fig. 1 the acoustic radiation energy relations
change in time at different CM machining speeds are
shown.
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Fig. 1. Graphs of experimental AE signals energy change
in time for different of CM machining cutting speeds. The
values of machining parameters: tool longitudinal feed
speed is 0.1 mm/rev, machining depth is 0.1 mm. The
values of machining parameters: cutting depth - 0,1 mm;
treating tool longitudinal feed speed - 0,1 mm/rev. Cutting
speed: a - 100 m/min; b - 200 m/min; ¢ - 300 m/min;

d - 400 m/min; f- 500 m/ min

The experimental results demonstrate (Fig. 1)
that at CM machining the AE signals energy has
continuous nature of radiation. At constant values of
treating tool longitudinal feed speed and cutting
depth the increase of machining speed results in
ascending registered AE signal energy average level
and value of its spread.

Really, as the statistical data processing (tab. 1)
has shown, ascending of CM machining speed in 2
times (from 100 m/ min up to 200 m/min) results in
ascending of acoustic radiation signal energy
average level, its standard deviation and dispersion,
accordingly, in 3.05 times, in 3.51 times and in
12.30 times. If the CM machining speed increases in
3 times (from 100 m/min up to 300 m/min) then the
acoustic radiation signal energy average level, its

standard deviation and dispersion increase,
accordingly, in 6.46 times, in 8.40 times and in
70.52 times. Ascending of CM machining speed in 4
times (from 100 m/min up to 400 m/min) results in
increase of acoustic radiation signal energy average
level, its standard deviation and dispersion,
accordingly, in 10.34 times, in 12.27 times and in
150.48 times. If the CM machining speed increases
in 5 times (from 100 m/min up to 500 m/min) then
the acoustic radiation signal energy average level, its
standard deviation and dispersion increase,
accordingly, in 16.08 times, in 19.90 times and in
395.91 times.

Table 1
Statistical energy parameters
of experimental AE signals
ini T 72 _
M:rc)lt;:(lil,ng E.Vims | sg,Vims | g ]2§ , V'ms®
m/min
1001y 55,10 | 834-107 | 6.96-107
2000 1 463.107 [ 2.93-10™ | 856-10°°
300 1 980.107* | 7.01-107* | 4911077
400 0.00157 0.00102 1.05- 10—6
500 0.00244 0.00166 276. 10—6

In tab. 1 the following notations of AE signal energy
parameters are adopted: E - AE signal energy average

level; sg - AE signal energy average level standard

.. 2
deviation; s—

i - AE signal energy average level

dispersion.

In Fig. 2 are shown the regularity of acoustic
radiation energy average level, its standard deviation
and dispersion depending on CM machining speed.
From a fig. 2 it is visible, that the experimental AE
signals statistical energy parameters relations
changes have a not linear nature of ascending that
will be agreed with the results of analytical
investigations [14].

The  statistical data  processing  with
approximating relations, reduced in Fig. 2, has
shown, that they are well described by an
exponential function of the form

ag =av’, (1
where Afg - acoustic radiation signal energy average

level of either its standard deviation or dispersion; a,
b - approximating expression factors; ¥V - CM
machining speed.
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Fig. 2. Relations of experimental AE energy average level

change E (a), its standard deviation sz (b) and dispersion

s% (¢) at ascending of CM machining speed (V)

The values of approximating expression (1)
factors a and b are make: for the experimental AE

signal energy average level - ¢=3.0921- 10_8,
b=1.81316; for the experimental AE signal energy

average level standard deviation - ¢=1.8299- 10_8 ,
b=1.83473; for the experimental AE signal energy

average level dispersion - a=7.2598-10_17,

b=3.91846. Thus determination factors R for the
experimental AE signal energy average level, its
standard deviation and dispersions, accordingly,

make: R° =0.99899; R° =0.9947, R* =0.99529.
Yardstick of approximating functions selection at
the description relations on Fig. 2 was the minimum
residual dispersion.

For definition sensitivity of experimental AE
signals statistical energy parameters to ascending of
machining speed we shall conduct calculations of
their percentage increment. Calculations we shall
conduct in relation to initial values of statistical AE
signals energy parameters at initial CM machining
speed 100 m/min. The outcomes of the conducted
calculations are shown in Fig. 3 (a).
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Fig. 3. Graphs of percentage increment energy (a) and
amplitude (b) experimental AE signals parameters in
velocity function of CM machining: a - energy average

level E (M), its standard deviation sz (®) and
dispersion s% (A); b - amplitude average level U (V),

its standard deviation si7 (<€) and dispersion s ?7 (®)
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From the obtained outcomes (Fig. 3, a) is
visible, that ascending of CM machining speed
results in the greatest percentage increment of AE
signals energy average level dispersion. So, at
ascending machining speed in 4 times (from 100
m/min up to 400 m/min) percentage increment of

acoustic radiation signal energy average level (E ),
its standard deviation (sz ) and dispersion (s% ),

accordingly, are augmented: on 934.28%, on
1126.65% and on 14946.72%. At ascending
machining speed in 5 times (from 100 m/min up to
500 m/min) percentage increment of acoustic

radiation statistical energy parameters (E ,sg and

s% ), accordingly, are augmented: on 1508.02%, on

1889.75% and on 39491.05%. In other words, the
most sensing and informative parameter of
registered AE signals to CM machining speed is an
acoustic radiation energy average level dispersion.

For matching sensitivity AE amplitude and
energy parameters in Fig. 3, b the relations of
percentage increment AE signals statistical
amplitude parameters at ascending of CM machining
speed are shown [15].

From Fig. 3, a, b it would be visible, that at
ascending machining speed percentage increment of
registered AE signals energy parameters advances a
percentage increment of their amplitude parameters.
As demonstrate calculations, at ascending machining
speed from 100 m/min up to 400 m/min a percentage
increment of acoustic radiation signal energy
average level, its standard deviation and dispersion
is advanced a percentage increment of acoustic
radiation signal amplitude average level, its standard
deviations and dispersion, accordingly, in 4.28
times, in 4.32 times and in 12.41 times. At ascending
machining speed up to 500 m/min the percentage
increment of acoustic radiation signal energy
average level, its standard deviation and dispersion
is advanced a percentage increment of acoustic
radiation signal amplitude average level, its standard
deviations and dispersion, accordingly, in 5.1 times,
in 5.06 times and in 18.38 times. The obtained
outcomes demonstrate that the most sensing
parameter of acoustic radiation to ascending CM
machining speed is the AE signal energy average
level dispersion.

6. Resume

The outcomes of experimental acoustic radiation
energy parameters research are adduced at ascending

of CM machining speed. The data on registered AE
signals statistical energy parameters are obtained. It
is shown that to ascending machining speed there is
not a linear ascending of acoustic radiation energy
parameters. The regularity ascending of acoustic
radiation signal energy average level, its standard
deviations and dispersions are obtained, which one
are well described by exponential functions. The
calculations of acoustic radiation statistical energy
parameters percentage increment are conducted at
ascending of CM machining speed. The sensitivity
of acoustic radiation energy parameters to ascending
machining speed is determined. It is shown, that the
percentage increment of experimental AE signals
energy average level dispersion advances a
percentage increment of energy average level and its
standard deviation. Matching sensitivity amplitude
and energy parameters of acoustic radiation to
alteration of machining speed is conducted. It is
shown, that most sensing parameter of acoustic
radiation is the registered AE signals energy average
level dispersion, its increment advances increment of
all acoustic radiation energy and amplitude
parameters.

The outcomes of the conducted researches can be
used at the decision some problems: optimization of
machining process parameters; development of
methods verification, monitoring and control the
technological processes parameters. In further
researches the concern is introduced by experimental
researches of machining depth influencing on
acoustic radiation amplitude parameters.
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C.®. Dinonenko', O.B. 3apiubkuii’. IHpopMATHBHICTH MapaMeTPiB eKCIePUMEHTAILHUX CHIHAJIB
AKyCTHYHOI eMicii B TEXHOJIOTIYHUX NpoLecax MeXaHiuyHoI 00po0KHM KOMIIO3UTA

HarionansHuii aBianifinuil ynisepcuret, npoci. Kocmonasra Komapoga, 1, Kuie, 03680, Ykpaina
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Mera: MeTtoro poOOTH € eKCIIepUMEHTANlbHI JIOCIi/PKEHHS BIUIMBY IIBHIKOCTI MeXaHI4HOI 00poOKH
KOMITO3WTa Ha CHEPreTHYHI MapaMeTpyd aKyCTHYHOI eMmicii. MeTtogu mociimkeHusi: JlociimkeHHS Oyiu
3aCHOBaHI Ha peecTpauii Ta 0OpoOIL eKCHEepUMEHTAaJbHUX CHTHANIIB aKyCTHYHOI eMicii mpu MexaHiuHid
00po01Ii KOMITO3UIIiiHOTO MaTepiany. byna npoBeieHa cTaTUCTHYHA 00POOKa eKCIIEPUMEHTATFHIUX CUTHAJIIB
aKyCTUYIHOI eMicCii 3 aHATI30M €HEPreTHYHUX IMapaMeTPiB aKyCTHYHOTO BHIIPOMIHIOBAaHHS. byB mpoBeneHmit
aHaji3 3aKOHOMIPHOCTEH 3MIHM CTATUCTUYHUX EHEPreTMYHUX IapaMeTpiB aKycTHYHOI emicii Ta ix
YYTJIIMBOCTI 1O 3MiHM IIBUAKOCTI MeXaHi4HOi OOpOOKHM KOMIIO3HMTAa, & TaKOX IOPIBHSHHS YyTJIUBOCTI
SHEPreTHIHNX Ta aMILTITYJHUX TapaMeTpiB aKyCTHYHOTO BHIIPOMIiHIOBaHHS. Pe3yiabraTH: OTprMaHo, 10
P 3POCTaHHI IIBUAKOCTI MEXaHIYHOI OOpPOOKHM KOMITO3HMTa BiJOYBA€ThCS 3POCTAHHS CEPEAHLOTO PiBHS
€Heprii eKCIIepUMEHTAIbHUX CHTHAJIB aKyCTU4HOI eMmicii Ta BennunHU Horo po3kuay. llpm wmpomy
HaWOUTBIIE 3POCTaHHS CIIOCTEPITa€ThCcsl Yy JTUCTEPCil CepeaHBhOro pIiBHSA  €Heprii  aKyCTUYHOTO
BHUIIPOMIHIOBaHHSI. BH3HAYeHO, MO0 CTATHCTHYHI €HEPTeTHYHI MapaMeTPH EKCIICPUMEHTAIBHUX CHUTHAIB
aKyCTHYHOI eMicii MaloTh He JiHIHHUI XapakTep 3pOCTaHHS. 3pOCTaHHS EHEPreTUYHUX IapaMeTpiB
eKCIIEpUMEHTAIBHIX CHUTHAJIIB aKyCTUYHOI eMicCil BHIIepe/DKae 3pOCTaHHS IX aMIUNTYJHUX HapaMeTpiB.
OoroBopennsi: IIpoBeneHi ekcrepuMEHTANBHI JOCHIDKEHHS EHEPreTHYHUX TIapaMeTpiB aKyCTUIHOTO
BUIIPOMIHIOBAHHS MIPY 3pOCTaHHI IIBUIKOCTI MEXaHiyHOT 00poOku KoMmo3uTa. CtaTucTHYHA 00pOOKa JaHUX
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MoKaszajla, IO 3aKOHOMIPHOCTI 3pOCTaHHS CEpPEeOHBOTO PIiBHSI €HEprii CHrHajdy aKyCTHYHOTO
BUIIPOMIHIOBAaHHS, HOTO CTAaHAAPTHOTO BIIXWICHHS 1 [ucnepcii Jo0pe ONMCYIOTBCS CTENeHEBUMH
¢dyukmisimu. [Ipy oMy IMOKa3aHO, IO HAWOLIBINY YYTIHMBICTH IO 3POCTaHHS IMBHIKOCTI MEXaHIdHOT
00pOOKH KOMIIO3UTa Ma€ JTUCIEPCis CepPeHhOTO PIiBHS €HEeprii eKCIEepUMEHTATbHUX CHTHAJIB aKyCTUYHOI
emicii. [lopiBHSIHHS aMIUTITYIHUX 1 eHEPreTUYHUX MapaMeTpiB aKyCTUYHOI eMiCii IoKa3ao, M0 MPOIeHTHUI
TIPUPICT AUCHepcii CEepemHbOrO PIBHSA EHEpril eKCIEpUMEHTAThLHUX CHUTHAIB BHIIEpEIDKAE IPOICHTHUH
HPUPICT CEPEIHBOTO PIBHS €HEPril Ta HOTO CTAaHAAPTHOTO BIIXWICHHS, 8 TAKOX HMPUPICT BCIX CTATUCTUYHUX
aMIUTITYAHUX [apaMeTpiB aKyCTHYHOTO BUIIPOMIHIOBaHHA. Pe3ynbTaTé MpOBENEHUX MOCTIHKEHb MOXKYTh
BHKOPHCTOBYBATHCS TIPHU DIllIEHHI pAMy 3a4ad: ONTHMI3allis MapaMeTpiB IMpolecy MeXaHidHOi 00poOKu
KOMITO3UTa; pO3po0Ka METOJIB KOHTPOJIO, MOHITOPMHTY Ta YIPaBIiHHSA MapaMeTpamMH TEXHOJOTIYHUX
MIPOLIECiB.

Kuro4oBi cjioBa: akyCTHYHA eMICis; €HEepris; KOMITO3UT; MEXaHidHa 00poOKa; TapaMeTpH; CUTHAI
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Hean: Llensto paboOTHI SBISETCS JKCIIEPUMEHTAIBHBIE WCCIEIOBAaHUS BIMSHUS CKOPOCTH MEXaHWYECKOU
00pabOTKN KOMITO3MTA Ha JHEPreTHUECKUE MapaMeTphbl aKyCTUYEeCKOW dMHUCCHU. MeToabl UCCaeJOBAHUS:
UccnenoBanuss OBUIM  OCHOBaHBI Ha PETUCTpallMd M OOpa0OTKE AKCIEPUMEHTAIBHBIX CHTHAJIOB
AKyCTHYECKOW SMHUCCHH TPU MEXaHW4YecKod o0paboTke KOMIO3WIIMOHHOTO MaTepuana. beiia mpoBeneHa
cTaTucTHdeckas o00paboTKka OSKCIEPUMEHTAIbHBIX CHUTHAJOB aKyCTHYECKOM OMHCCHH C aHalM30M
JHEPreTUYECKUX MapaMeTpoB aKyCTHYECKOro u3MydeHus. bbul mpoBefeH aHanmu3 3aKOHOMEpPHOCTEH
U3MEHEHUS CTATUCTUYECKUX IHEPreTUUECKUX MapaMeTpOB aKyCTHUECKOM SMUCCHUU U MX YYBCTBUTEIBHOCTH
K M3MEHEHHIO CKOPOCTH MEXaHHYeCKON 0O0paOOTKHM KOMITO3WTa, a TaK K€ CpaBHEHHE UYyBCTBUTEIHLHOCTH
JHEPreTUYECKUX U aMIUIUTYIHBIX MapaMeTpoB aKycThdeckoro uinmydeHus. Pesyabrarel: [lomydeno, 4to
IpU BO3PACTaHUHM CKOPOCTH MEXaHWYeCKOW 0OpaOOTKM KOMIIO3MTA MPOUCXOIUT BO3PACTaHHUE CPEIHETO
YPOBHS SHEPTHH IKCIIEPUMEHTAIHHBIX CHUTHAIOB aKyCTHYECKOH SMHCCHH W BEIWYHHBI ero paszdpoca. llpu
9TOM HamOoNbIllee BO3pacCTaHWE HAOIMIOAeTCs B IUCIIEPCHH CPEIHEro YPOBHS JHEPTHH aKyCTHYECKOTO
m3nydyenus. OnpeeneHo, 4To CTaTUCTUYECKUE SHEPTETUYECKUE TapaMeTPhl SKCIIEPUMEHTAIBHBIX CUTHAJIOB
AKyCTHYECKOW OSMHCCHHM HWMEIOT He JIMHEHHBIA XapakTep Bo3pacTaHus. Bo3pacTanme 3HEpPreTHYecKUx
MapaMeTpoB OIKCIEPUMEHTAIBHBIX CHTHAIOB aKyCTHYECKOH OMHCCHM OlepeXxaeT BO3pacTaHHe MX
aMIUTMTYIHBIX ~ mapaMmerpoB.  O6cy:xnenme:  IIpoBeneHbl  IKCIEpUMEHTATbHBIE  HCCIEIOBAHUS
SHEPreTUYECKUX MapaMeTpOB aKyCTUYECKOTO W3IY4YeHHs] TPU BO3PACTAHUU CKOPOCTH MEXaHMUYECKOU
00pabotku xommo3uta. CrarucTudeckas oOpaboTKa JaHHBIX MOKa3ana, YTO 3aKOHOMEPHOCTH BO3pacTaHUs
CPEIHEro ypOBHS YHEPTUM CUTHAJA aKyCTHUYECKOTO M3JIy4eHHs, €r0 CTAHAAPTHOTO OTKJIOHEHUS U TUCTIEPCUHU
XOpOIIIO  ONMUCHIBAIOTCSA ~ CTENeHHbIMU  (pyHKmusmu. [lpu  3TOM  moKa3aHO, 4YTO  HAMOOJBIIYIO
YYBCTBHUTENBHOCTh K BO3PAaCTaHHIO CKOPOCTH MEXaHHYeCKOH 00pabOTKM KOMIIO3UTa MMEET IUCIIepCHUs
CPeQHEer0 YpOBHS DJHEPTUH OKCIIEPHUMEHTAIBHBIX CHUTHAJIOB aKycThdeckod osmuccun. CpaBHEHHE
aAMIUTUTYTHBIX M SHEPTeTHUECKUX TapaMeTPOB aKyCTUYECKON AIMHICCHHU MOKA3allo, YTO MPOLEHTHBIN IPUPOCT
JUCTIEPCUH CPEIHETO YPOBHS SHEPTHH JKCIICPHMEHTANBHBIX CHUTHAJIOB OIEPEXaeT MPOIEHTHBIA MPHPOCT
CPeIHero ypOBHS SHEPTHH W €ro CTaHJApTHOTO OTKIIOHEHHWS, a TaK K€ NMPHUPOCT BCEX CTATHCTHUECKHUX
aAMIUTUTYIHBIX TApaMeTPOB aKyCTHYECKOTO M3IIydeHHus. Pe3ynbTaThl MpOBENEHHBIX HCCIEJOBAHUNA MOTYT
WCIIOJIb30BAThCS TIPU PEIICHUU Psijia 3a/1a4: ONTUMU3AIUS [IapaMeTPOB MPoIecca MEXaHMIeCKOW 00paboTKU
KOMITO3UTa; pa3paboTka METOJ0B KOHTPOJIS, MOHUTOPHHTA U YIIPABJICHUS MapaMeTpaMu TEXHOJIOTUYECKHIX
MIPOIIECCOB.

KaroueBbie ci1oBa: akyCTHUYECKash 3MHUCCHUS; KOMITO3UT; MeXaHHW4eckas o0paboTKa; mapameTphl; CHTHAI;
SHEPTHs
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