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MOHUTOPHUHI' PACCJIOEHMUSA CPE/1bI
O MAPAMETPAM ITOBEPXHOCTHOI'O BOJIHOBOI'O ITOJIA

© 2025 r. I.E. AnmxkukoBud’, O.B. Bouaposa?, A.C. Typuun'?

AnHoTtanust. [Tpemioxer 3 eKTUBHBIN METO] HU3KOYaCTOTHOTO HEPa3pyIIAONIEro KOHTPOJIS Mpoliecca
paccioeHus cpepl Mo M3MEHEHHUIO MapaMeTpOB MOBEPXHOCTHBIX BOJH, KOTOPBIC BO30YXKIAIOTCS MyTEM HM-
MyIbCHOTO (YIapHOT0) BO3JCHCTBHS HA KOHTPOJIUPYEMBIN 00BEKT. MEeTOI 3aKIIF0UACTCsI B aHAIOTOBOM KOHTPO-
JIe XapaKTePUCTHK TIOBEPXHOCTHOTO BOJHOBOTO MOJIs, COMPOBOXKAAIONIETO H3MCHEHUE TTapaMeTPOB pacciioe-
HUS, TyTeM U3MEPEHUs YCKOPCHUS 3aIaHHBIX TOUYCK Ha MOBEPXHOCTH KOHTPOIUPYEMOro 00beKTa, B Ipeodpa-
30BaHHMHU aHAIOIOBOTO CUTHAJa B IIM(POBO U B MOCIEAYIOIICH ero MareMaTnieckoi oopaborke. [Tocnenuss
COCTOUT B TMEPEBOAC PETHCTPHPYEMOTO CHUTHATa C MOMOIIBI0 OPUTHHAIBHBIX MATEMAaTHYECKUX METOIOB B
JByMEpHBIN 00pa3. Takol TOAX0/ MO3BOISIET 0OSCIEUNTh BU3YATH3AIMIO AMILTUTYIHO-BPEMEHHOTO CHUTHA-
Jla IOCPENICTBOM €ro Mpeodpa3oBaHus B TOUKY B JIBYMEPHOM MpocTpaHcTBe. JIFoboe M3MeHeHHe mapaMeTpoB
BOJIHOBOTO TIOJISI IPUBOAUT K H3MEHEHHIO MOJOKEHHS TOUKH Ha MIOCKOCTH. TakiuM 00pa3oM peanusyeTcs Bo3-
MOXKHOCTB BH3YaJbHOTO KOHTPOJISI K3MEHECHHSI TAPAMETPOB PACCIOCHHS IO TIOJOKEHHIO TOUKH B IByMEPHOM
npocTtpaHcTBe. [IpoBeieH SKCIIEPUMEHT M0 KOHTPOJIIFO MEPEMEIIICHHUSI BKITFOUCHHS B TPEIIHHE, MOACTUPYIOIICH
JIMHAMHYECKHUIT TIPOIIECC PACCIOCHHS KOMITO3HIIMOHHOTO Marepraia. B kauecTBe MCTOYHMKA KOJIEOAHHUN HC-
TMOJIB30BAJICS BUOPOCTEH T, MOJICTUPYIOIINI yaapHOE Bo3/eicTBIe. TpeliHa npeicTaBIseT cCoO0H MPOTIKEH-
HYIO CKBO3HYIO Ipope3b B oOpasiie. BomHOBOE Mmose KOHTPOIMPOBATIOCHh Ha MOBEPXHOCTH CPEIbI B 00JIaCTH
rpopesu (HaJ) U 3a Ipope3bio (Tocie).

HccnenoBana nHGOPMATHBHOCTD KOHTPOIIS 10 M3MEHEHHIO APAMETPOB MPOLICIIIETO MOoJs, a TAKXKE U3-
MCHECHHE TTOBE/ICHHUS CHCTEMBI «BKJIFOUCHHE — TPELIMHay. MccienoBaHre MOKa3ano J0CTaTOYHO BBICOKYIO TyB-
CTBUTEIILHOCTh METOJIA.

KiroueBrblie ciioBa: Hepa3pymammn171 KOHTPOJIb, aKCCJICPOMETP, HH3KOYaCTOTHBIN MOHUTOPUHI, pacCiIOC-
HUEC CpEbl, MTOBEPXHOCTHO-BOJIHOBOC IT0JIC, 6HCH€KTpaHLHLII71 MECTO/.

MONITORING OF THE MEDIUM STRATIFICATION
BY THE PARAMETERS OF THE SURFACE WAVE FIELD

L.E. Andzhikovich!, O.V. Bocharova?, A.S. Turchin'2

Abstract. An effective method of low-frequency non-destructive testing of the medium stratification
process by changing the parameters of surface waves excited by pulse (impact) action on the tested object is
proposed. The method consists of analog control of the characteristics of the surface wave field accompanying
the change in the stratification parameters by measuring the acceleration of specified points on the surface of
the tested object, converting the analog signal into a digital one and its subsequent mathematical processing.
The latter consists of a special transformation of the recorded signal by using original mathematical methods
into a two-dimensional image. This approach allows for visualization of signal change control by converting
the original amplitude-time signal into a certain point in two-dimensional space. Any change in the wave field
parameters leads to a change in the position of the point on the plane. This implements the possibility of visual
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control of the change in stratification parameters by the position of the point in two-dimensional space. As
an example, an experiment was conducted to control the movement of an inclusion in a crack simulating the
dynamic process of stratification of a composite material. A vibration table simulating an impact effect was
used as a source of oscillations. A crack is defined as an elongated through-thickness fissure in a specimen. The
wave field was monitored at two points on the object’s surface: above the crack and after it. The information
content of control by changing the parameters of the transmitted field, and the change in the resonant behavior
of the “inclusion-crack” system was studied. The study showed a fairly high sensitivity of the method.

Keywords: non-destructive testing, accelerometer, low-frequency monitoring, the medium stratification,
surface wave field, bi-spectral method.
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