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Pedepar:

1. lucepTaliis nmpucBsYeHa MiBUIIEHHIO 3aBaJJOCTIKOCTi TeIJI0BOi AedeKTOCKOIIii 6araTomapoBuX CTITbBHUKOBUX
KOHCTPYKIIi#i i TpyGONpOBOAIB MIJIIXOM 3HIDKEHHS 3aBajl B TEIJIOBOMY HEPYHHIBHOMY KOHTPOJII 5K 32 PaxyHOK
BUOOPY PEXXUMY KOHTPOJIIO 32 KpUTEPiEM MAaKCUMYMY BiJHOLIEHHS CUTHaJ / 3aBajia, TaK i 3a JJOIIOMOT 00
[10/1QJ/IbIIOI KOMII'IOTEPHOI 00POOKY OTPUMaHUX €KCIIEPUMEHTAJIbHUX aHUX. Y poOOoTi IpoaHasi3oBaHO CyyacHUN
CTaH TEIJIOBOI'O HEPYIMHIBHOIO KOHTPOJIIO. [ToKa3aHo, M0 /1715 KOHTPOJIIO SIKOCTi HANOisIbII IIMPOKO
BUKOPUCTOBYBAHUX MaTepiajliB B Cy4acHiil aBiallii i KOCMIYHIil TeXHilli, a came CTiJIbHUKOBUX KOHCTPYKLIH, fKi €
OCHOBOIO JJIs1 KOPIIYCiB IIPaKTUYHO BCixX BUPOOIB 1€l ranysi, Ae 10 HaAiHOCTi KOMILJIEKTYIOYMX IIPeJ, sIBJISIOThCS
IiABUILEHI BUMOTY, IEPCIEKTUBHO 3aCTOCYBaHHS TEIJIOBOi Je(eKTOCKOIIl, sika 3a6e3redye BUCOKY YyTJIMBICTh 10
BUSBJIEHHS Ae(EKTIB TUIY IOPYIIEHHS CYLiIbHOCTI. TaKo>X NePCIEeKTUBHO BUKOPUCTOBYBATH TEIJIOBU
HEPYIHIBHUI KOHTPOJIb 17151 BU3HAUYEHHS SIKOCTi BUPOOHUITBA i CTyIEHs 3HOCY TPyOOIIPOBO/iB, BUKOPUCTAHHS SIKUX

[oIMpeHe y 6araTbOX rajyssix IPOMHUCIIOBOCTI i CiJIbCbKOIO rOCIofapcTBa. BinmiTrmo, 1110 B NOpiBHSHHI 3 iHIIIMU



METOJJaMU HEPYMHIBHOIO KOHTPOJIIO, BAKOPUCTAHHS TEIJIOBOTO KOHTPOJIIO MOB's13aHE 3 PSLOM NIPUYMH, SIKi
YCKJIQOHIOIOTh MOT0 3aCTOCyBaHHS. ['0JI0BHUMY ITPOGIEMaMU 3aCTOCYBAaHHS TEIJIOBOTO HEPYHHIBHOTO KOHTPOJIIO €
SIK HasIBHICTb BEJIMKO] KiJIbKOCTI IyMiB i 3aBaj] pisHOi NpUpoOAY, TaK i Te, 0 TeIJ1oBa AedeKTOCKOIIisl IPOBOJUTHCH,
SIK IPABUJIO, HE B ONITUMAJIbHOMY PE>KMMI, 110 iCTOTHO Noripilye BUSIBJIEHHS Ie(eKTiB, 0OMeXye NOCTOBIPHICTb
pe3yJbTaTiB KOHTPOII0. Ha OCHOBI IPOBEIEHOT0 aHai3y OOIPYHTOBAHO HEOOXiIHICTh PO3BUTKY TEIJIOBOTO METOLY,
3aCHOBAHOTO Ha OiJIbIll IIIMO0KOMY JOCIIiKEHHI IpoLleCiB BUSBJIEHHS AedeKTiB i po3po6Li IpUHLINIIIB BUGOPY
PEXKMMY KOHTPOJIIO, TaK i I0Jasbioi 00pobku oTpuMaHoi indopmauii. [171s1 BUpilleHHs LUX IUTaHb 6YJI0
3aIPOINIOHOBAHO TEeIIOQi3UYHi MOJeli 6araTolapoBUX CTIIBHUKOBUX KOHCTPYKLiH i TpPy6ONIPOBOLIB, AJIs IKUX OyIn
IIpOBeJieHi po3paxyHKU pexxuMiB Terosoi fnedexrockornii (TC) o kputepio Makcumizauii BifHOMEeHHs! curdasn /
3aBaza. B sxocTi TernynodisnyHoi Mmozesi 06'ekta KoHTpoJio (OK) y BUTJIsi CTiIbBHUKOBUX KOHCTPYKIIil oOpaHa
faraTomapoBa IJIaCTUHA, M0 aIEKBAaTHO BiloOpaXkae peabHy KOHCTPYKILIO CTiJIbBHUKOBOI CTPYKTYPY, SIKa
CKJIQIAE€THCS 3 BYTJIENJIACTUKOBOI OOMIMBKY, MiX JBOMA IIapaMU SKOi 3HaXOAUTbCSI COTOIIACT. JI71s1 pO3paxXyHKiB 110
Ter10(disnyHiil Mozesli BUKOPUCTOBYETHCS UUIIHAPAYHA CUCTEMa KOOPAUHAT: T - pafiiajibHa KOOPAUHATA; Z -
BEpPTHKJIbHA KOOPAMHATA, O - KyToBa KOOpAuHaTa. Psij 3aBaj;, Taki sIKk HEOGHOPITHICTh BUIIPOMiHIOBaJIbHOI 30aTHOCTI
[IOBEPXHIi 3pa3kKa i «KpanoBuil ePeKT», MOIENIOITLCS OKpeMO. 1711 e(PeKTUBHOrO 3MEHLIEHHS 3aBaJl BOHU OYyJIn
PO3AisieHi Ha [IBi rpynu: epIly IPyIly, B IKY BXOIATb MYJIbTUILIIKATUBHI 3aBaiy, 3 OTJIAAY Ha ii BIaCTUBOCTI
IIOJABJIIOEMO LIJISIXOM OINTHMI3alii peKUMy KOHTPOJIIO, a APYTY, B SIKy BXOAATh aJUTHBHI 3aBaJly, BUKJIIOYAEMO
IIJISIXOM [IOCJIIOBHOI inbTpallii OTpMMaHuX TepMorpam. Po3paxyHku 1o temno@isnyHii Mojesti NpoBOAUIUCS
IBOMAa METOJAMU: METOJOM KiHLE€BUX Pi3HULb i CKIHYEHHUX €JIEMEHTIB, IIiCJIS1 4YOTrO IOPIBHIOBAJINCS 3
eKCIIEpMMEHTaJIbHUMU JaHUMH, sKi Oy OTPUMaHi Ha JOCinKeHux 3pa3kax. [Ipy npoBeeHHi 3IOMKY B pO60YNX
YMOBaxX CUCTEMHU 3 HallipHUX NNAPONPOBOJiB 6YJI0 BUSBJIEHO [IPUCYTHICTD 11€ 1 aAMTUBHOI 3aBay BUKIMKAHOI
BIIJINBOM CTOPOHHIX J>Ke€peJl BUIIPOMIHIOBAaHHS. [lJ1s 3MEHIIEHHs BKa3aHVX 3aBaji 0yJI0 PO3POOJIEHO psf (ilbTpiB, a
TaKOX MOCJIIIOBHICTD IX 3aCTOCYBaHHS JJ151 iCTOTHOTO 3HWKEHHS PiBHA 3aBaf, pu nposenenHi TIC, 3aBasgku 4yomy
NiABUILMIIACH YYTJIMBICTb TEIJIOBOI AedEeKTOCKOMIl 10 BUSIBIEHHS Oe(EKTiB TUIlY «HEITPOKJIEN» B CTIIbBHUKOBUX
CTPYKTYpax - po3mip AedeKTy SIKUI MOKJIMBO BUSIBUTY 3MEHIIEHO 3 6 MM [0 3 MM, @ IOCTOBIPHICTb iX BUSIBJIEHHSI
3pociia Ha 17 -20%, 1110 CTBOPIOE BCi IEpelyMOBH JJIs1 TOTO, 1100 Y BUPOOHULITBI BiJl Bi3yaJlbHOro METOAY

inentudikarii medeKTiB nepenTy 10 aBTOMATU30BAaHOTO, 3aCHOBAHOTO HA BiAIIOBIAHUX TEXHIYHMX 32CO0aX.

2. This article deals with the way of increasing the noise immunity of thermal flaw detection of honeycomb
constructions and pipelines by reducing interference in thermal non-destructive testing for both by selecting the
monitoring signal-to-interference ratio, and by the further computer processing of the experimental data
obtained. The modern state of thermal non-destructive testing is noted. Honeycomb constructions are the most
widely used materials in modern aviation and space technology. The need is stressed to employ honeycomb
constructions due to their quality control. Honeycomb constructions are the basis for the housing of practically all
products of this sector where reliability of all parts meets the increased requirements. It is known that to detect
the defects of detection cutoff type is promising to apply thermal flaw detection. We know that a number of
industrial fields and agricultural industry use pipelines. In order to identify manufacture quality and pipelines
extent of wear is better to apply thermal flaw detection. However, in comparison with other methods of non-
destructive control, the use of thermal control is connected with a number of factors which complicate its
application. The main problems of application of thermal non-destructive control are both the existence of a large
quantity of noises and interferences of different nature and the fact that the thermal flaw detection is conducted,
as a rule, not under optimum regimes, which substantially worsens detectability of flaws and limits reliability of
control results. Therefore, increase in the efficiency and reliability of thermal flaw detection, based on in-depth
analysis of the processes of detecting defects and development of the principles of optimization of both the
procedure of control and subsequent processing of the obtained information, is an important and relevant task.
Thermophysical models of multilayered honeycomb constructions and pipelines are proposed. The calculations of
optimum thermal non-destructive control (TNC) regimes were carried out as the object of control (OC) of the
thermophysical model. A multilayer plate was chosen as a model of honeycomb constructions. It is adequately
reflects actual design of the honeycomb structures, which consists carbon plastic skin between the two layers of



which the honeycomb plastic is placed. Calculations by the thermophysical model were performed by the
cylindrical coordinate system where r is the radial coordinate; z is the vertical coordinate, o is the angular
coordinate. A number of interferences such as the inhomogeneities of the sample surface emissivity and the “edge
effect” are modeled separately. For effective suppression of interferences, they were divided into two groups: the
first one which includes the inhomogeneities of the emissivity of the OC surface and additive interferences, taking
into account its properties suppressing the control mode and the second group which includes multiplicative
interferences which are eliminated by successively filtering the obtained thermograms. Calculations by the
thermophysical model were performed by two methods such as the finite-difference procedure and finite
elements method and after that they were also compared to the data obtained as a result of the experiment on
several different samples. We also carried out experimental studies on the pressure of the steam cooling system of
the South Ukrainian NPP. On their basis, it can be concluded that the use of methods of thermal non-destructive
testing is one of the most promising areas. During the shooting within the operating conditions of the pressure
steam lines system, the presence of an additive noise caused by the illumination by external radiation sources was
also detected. To suppress these noises, a number of filters were developed, as well as the sequence of their
application to significantly reduce the level of noise during TNC, thereby increasing the sensitivity of thermal flaw
detection to detect defects of the "non - glue" type in honeycomb structures-the size of the threshold defect is
reduced from 6 mm to 3 mm, and the reliability of their detection increased by 17 -20%, which creates all the
prerequisites for the production of a visual method of defect identification to move to an automated, based on the
relevant technical means.
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