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Ilenv pabomwbl. AKyCTUKO-3MHCCUOHHBIE CUCTEMBl JUATHOCTUPOBAHUS
TEIJIOOHEPTETHUECKOTO 00OPYNIOBAaHMS OCHOBAaHbI HAa W3MEPEHHHM W aHAJIM3E
BEPOSITHOCTHBIX XapaKTEPUCTUK CUTHAJIOB aKyCTUYECKOM HMHcCUU. llenbro
paboOThl  SBISETCA CHUCTEMATH3aIlMsl CTOXACTHMUYECKUX MOJEIe CHUTHAJIOB
AKyCTUYECKOM HMHUCCUM W ONPEAECIECHUE BO3MOXKHBIX JUATHOCTUYECKUX
XapaKTEPUCTHUK.

Peszynvmamer.  Ilpoananu3upoBaHa (uU3MKa aKyCTHUKO-DMHUCCUOHHBIX
MPOIIECCOB M PacCMOTpeHa MOJeib (POPMHUPOBAHUS CUTHAJIOB aKyCTHUYECKOM
AMHUCCHHM B DJIEKTpOAaKycTHYecKoM TpakTe. [lokazaHo, 4to B 00IIeM ciydae
AKyCTMKO-DMUCCHOHHBI CHUTHAJl COAEPKUT TPU COCTABJISIONIME — CHUTHAJ
HENPEPHIBHOM aKyCTHYECKOM SMHCCHUH, KOTOpas TOSBISETCS BCJIEIACTBUE
MJIACTUYECKOW NeopmMaliuu, CUTHald JUCKPETHOM aKyCTUUECKOW SMHUCCHUU OT
MUKPOTPEILMH B OTJEIBHBIX TOYKAaX MaTepuana 00beKTa, U CUTHAJ JTUCKPETHOM
aKyCTUYECKOM IMUCCUU TIPH 00pa30BaHUU U PA3BUTHH B HEKOTOPHIX JIOKATBHBIX
obnacTsx 0osee KPYIMHbBIX TPEIIUH.

Jlnst  omucaHus ~— aKyCTHKO-DMHCCHOHHBIX  CHUTHAJOB  OOOCHOBaHO
MIPUMEHECHUE MOJEJIEN MYyaCCOHOBCKMX HMIYJIbCHBIX CIIyYalHBIX ITPOLECCOB,
KOTOpBIE OTPaXaroT (1176371'9% BO3HUKHOBEHUS ATUX CHUTHAJIOB.
[IpoaHanu3npoBaHbl MApAMETPBI MOJEIEH AKYCTUKO-3MUCCUOHHBIX CUTHAJIOB —
dbopMa M aAMIUIUTYABl €IUHUYHBIX HMITYJIbCOB M CpEJHEE 3HAUYCHHUE 4YHucia
VMITYJIbCOB.

PaccMoTpeHbl ~ BEpPOSTHOCTHBIE  XapaKTEPUCTUKH  ITyaCCOHOBCKHUX
MMITYJIbCHBIX TPOLIECCOB, B PE3YJIbTATE YETO YCTAHOBJIEHO, YTO PACIPEICIICHUE
UX MIHOBEHHBIX 3HAUEHHUW SBJISETCA HETayCCOBCKMM, a IUIOTHOCTB
BEpPOSITHOCTE B OOJIBIIMHCTBE CIIy4aeB MOKET ObITh MOJYy4Y€Ha TOJIBKO
npuOImKeHHBIMU MeTofaMu. OO0ocHOBaHa HWHGOPMATUBHOCTh KYMYJISTHTHBIX
GbyHKIMNA ¥ MTapaMeTpoB KAaHOHMYECKOTO TMPEACTABICHUS XapaKTEPUCTHIECCKOM
GYHKIIMA ~CUTHAJIOB AaKyCTHYECKOM OMUCCHM U 1EJIecO00pa3HOCTh MX
IIPUMEHECHUSI B CUCTEMAaxX aKyCTUKO-DMUCCHOHHOM JWAarHOCTUKU B KayeCTBE
JIUATHOCTUYECKUX XapPaKTEPUCTHUK.

Buwisoowl. 1lpu pa3paboTke cucTeM aKyCTUKO-dDMUCCHOHHOW JUATHOCTUKH
HEO0OXOJMMO YYUTHIBATh OJTHOBPEMEHHOE MPUCYTCTBUE CUTHAJIOB HETPEPHIBHOM
U JUCKPETHOM aKyCTHYECKOM sMHCCUHU. Vcronp3oBaHME B KadyecTBE MOJEIU
CUTHAJIOB aKyCTUYECKOW AYMUCCUU MTyaCCOHOBCKUX MUMIYJILCHBIX MPOIIECCOB, a B
KaueCTBE JMArHOCTUYECKUX XapaKTEePUCTUK — KYMYJISHTHBIX (YHKIIUH,
MJIOTHOCTH  BEPOSITHOCTEHM M XapaKTePUCTUUECKOM (PYHKIMH  TO3BOJUT
paCIIMPUTH BO3MOKHOCTH CUCTEM aKyCTUKO-IMUCCUOHHOW TUATHOCTUKH.
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Objective. Acoustic emission systems for diagnosing heat and power
equipment are based on measuring and analyzing the probabilistic
characteristics of acoustic emission signals. The aim of the work is to
systematize stochastic models of acoustic emission signals and to determine
possible diagnostic characteristics.

Results. The physics of acoustic emission processes is analyzed and the
model of formation of acoustic emission signals in the electroacoustic path is
considered. It is shown that in the general case, the acoustic emission signal
contains three components: a continuous acoustic emission signal that appears
due to plastic deformation, a discrete acoustic emission signal from microcracks
at separate points of the object material, and a discrete acoustic emission signal
in the formation and development of certain local regions larger cracks.

For the description of acoustic emission signals, the use of models of
Poisson impulse random processes that reflect the physics of the occurrence of
these signals is justified. Parameters of models of acoustic emission signals — the
shape and amplitudes of single pulses and the mean value of the number of
pulses are analyzed.

Probabilistic characteristics of Poisson impulse processes are considered,
as a result of which it is established that the distribution of their instantaneous
values is non-Gaussian, and the probability density function in most cases can
be obtained only by approximate methods. The informative value of cumulant
functions and parameters of the canonical representation of the characteristic
function of acoustic emission signals and the expediency of their application in
acoustic emission diagnostic systems as diagnostic characteristics are
substantiated.

Conclusions. When designing acoustic emission diagnostic systems,
simultaneous presence of signals of continuous and discrete acoustic emission
must be taken into account. The use of Poisson impulse processes as a model of
acoustic emission signals, and as diagnostic characteristics — cumulant
functions, probability density function and characteristic function, will expand
the capabilities of acoustic emission diagnostic systems.



