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Pedepar:

1. lucepTalis npucBsyeHa MifBUILIEHHIO 3aBaJOCTIKOCTi TEIJIOBOI Ae(PEKTOCKOIIii 6araTomapoBuX CTiIbBHUKOBUX
KOHCTPYKLiii i TPy6ONpOBOIiB LIJIIXOM 3HVKEHHS 3aBajl B TEIJIOBOMY HEPYHHIBHOMY KOHTPOJII SIK 32 PaXyHOK
BUOOPY PEXUMY KOHTPOJIIO 32 KpUTEPiEM MAaKCUMYMY BiJTHOILIEHHS CUTHAJ / 3aBajia, TaK i 3a J0IIOMOTr0I0
[O/IBIIOI KOMII'IOTEPHOI 0OPOOKM OTPUMAHUX €KCIIEPMMEHTAIBHUX aHUX. Y pOOOTi IpoaHasi30BaHO Cy4acHUI
CTaH TEIJIOBOTO HEPYIHIBHOTO KOHTPOJIIO. [T0Ka3aHo, 110 /1711 KOHTPOJIIO SIKOCTi HAal6ibLl IHUPOKO
BMKOPHMCTOBYBAaHUX MaTepiajliB B Cy4acCHii aBiallii i KOCMi4YHil TeXHilli, a came CTiJIBHUKOBUX KOHCTPYKIiH, 5IKi €
OCHOBOIO J|J151 KOPIIYCiB IPaKTUYHO BCixX BUPOOIB i€l rasnysi, e 10 HafiHOCTi KOMILJIEKTYIOUMX IIPeJ sIBJISIOThCS

I'IiILBI/IHJ,eHi BUMOTI'Y, IIEPCIIEKTUBHO 3aCTOCYBAHHS TEIJIOBOI ,ILC(l)eKTOCKOHﬁ, SgKa 336631‘[6‘1}/6 BUCOKY LI}/TJII/IBiCTb a0



BUSIBJIEHHS Je(QeKTiB TUMY OPYIIEHHS CYLibHOCTI. TakoX MepCcrnekKTHBHO BUKOPUCTOBYBATH TEIJIOBUM
HepYyMHIBHUI KOHTPOJIb [JIs1 BU3HAUYEHHS SIKOCTi BUPOOHUIITBA i CTYIIEHS 3HOCY TPYOOIIPOBOiB, BUKOPUCTAHHS SIKUX
[oIIMpeHe y 6araTbOX raynyssix IPOMUCIIOBOCTI i CiIbCbKOIO TOCIoAapcTBa. BinmiTrMo, 1110 B NOPiBHSAHHI 3 iHIINMU
METOJJaMU HEPYMHIBHOIO KOHTPOJIIO, BAKOPUCTAHHS TEIJIOBOTO KOHTPOJIIO MOB'SI3aHE 3 PSIOM NIPUYMH, SIKi
YCKJIQOHIOIOTh MOT0 3aCTOCYBaHHS. ['0JI0BHUMY ITPOGIEMaMy 3aCTOCYBAaHHS TEIJIOBOTO HEPYHHIBHOTO KOHTPOJIIO €
SIK HasIBHICTb BEJIMKO] KiJIbKOCTI IyMiB i 3aBaj] pisHOI MpUpoaY, Tak i Te, 110 TeIrJioBa AedeKTOCKOIIisl IPOBOIUTHCS,
SIK IPABUJIO, HE B ONITUMAJIbHOMY PE>XKMMI, 1110 iCTOTHO Noripilye BUsBIEHHS e(eKTiB, 0OMEXYye NOCTOBIPHICTb
Pe3yJbTaTiB KOHTPOJII0. Ha OCHOBI MPOBELEHOr0 aHali3y OOI'PYHTOBAHO HEOOXiHICTh PO3BUTKY TEIIJIOBOTO METOLY,
3aCHOBAHOTO Ha 6iJIbIl IIIMO0KOMY JOCIIiKEHHI IpoLieciB BUSBIEHHS AedeKTiB i po3po0Li IpUHLNIIIB BUGOPY
PEeKMMY KOHTPOJIIO, TaK i I0oJasbiioi 00pobky oTpumaHoi indopmatiii. [171s1 BUpilleHHs UuX IUTaHb 6YJI0
3aIPONIOHOBAHO TEeIIOQPi3UYHi MOJeli 6araTolapoBUX CTIIbBHUKOBUX KOHCTPYKLiH i Tpy6ONPOBOLIB, AJ1s IKUX OyIn
IIPOBeJIeHI pO3paxyHKU PexXnMiB Ter1oBoi gedexrockorii (TJIC) no kpurepiro makcumisauii BifHOmeHHsI curHan /
3aBaza. B sxocti TernnodisnyHoi Mmozesi 06'ekta KoHTpoJio (OK) y BUTJIsi CTiIbBHUKOBUX KOHCTPYKIIil oOpaHa
faraTolaposa IJIaCTUHA, 10 aIEKBaTHO BiloOpaXkae peasbHy KOHCTPYKILIO CTiJIbHUKOBOI CTPYKTYPH, SIKa
CKJIaIA€THCS 3 BYIJIEMJIACTUKOBOI OOIIMBKY, MiXK JBOMA MIapaMU SIKOi 3HaXOUTLCS COTONACT. 171 po3paxyHKiB 1O
Ter10(di3nyHiil MoZesli BUKOPUCTOBYETHCS UUJIIHAPUYHA CUCTEMa KOOPAMHAT: T - pafiiajibHa KOOPAUHATA; Z —
BEPTUKAJIbHA KOOPJMHATA, O - KyTOBa KOOPAMHATA. P 3aBaf, TaKi SIK HEOLHOPIIHICTh BUIIPOMIHIOBAJIbHOI 3ATHOCTI
[IOBEPXHIi 3pa3ka i «KpanoBUil ePeKT», MOIEIIOITLCSI OKpeMO. 111 epeKTUBHOrO 3MEHIIEHHS 3aBaJl BOHU OYyJIu
po3aisieHi Ha [Bi IPyNN: NIePIIY TPYILY, B AKY BXOZATb MYJIbTUILIIKATUBHI 3aBaiy, 3 OIJIAAY Ha ii BIaCTUBOCTI
MIOJABJIIOEMO LIJISIXOM ONTHMI3allii peKUMy KOHTPOJIIO, a APYTY, B SIKy BXOAATh aAUTHBHI 3aBaJl, BUKJIIOYAEMO
LIJISIXOM IIOCJIIOBHOI inbTpallii OTpMMaHux TepMorpam. PospaxyHku 1o tenno@isnyHiil Mogesti NpoBOAUIUCS
IBOMAa METOJAMU: METOJOM KiHII€BUX Pi3HULb i CKIHYEHHUX €JIEMEHTIB, ITiCJIS1 4YOTrO OPIBHIOBAJINCS 3
eKCIIepMMEHTAJIbHUMU JaHUMH, Ki Oy/I1 OTPUMaHi Ha JOCiIKeHnx 3pa3Kax. [Ipu npoBeseHHi 3HIOMKY B pO60YMX
yMOBaxX CUCTEMHU 3 HallipHUX [aPONPOBOJiB 6YJI0 BUSBJIEHO IIPUCYTHICTD 1€ 1 aUTUBHOI 3aBay BUKIMKAHOI
BILJINBOM CTOPOHHIX J>KepeJl BUIIPOMIHIOBAaHHSL. [lJ1s 3MEHIIEHHs BKa3aHVX 3aBaj 0yJI0 PO3pPOOJIEHO psf (inbTpiB, a
TaKOX IOCJIiTOBHICTD iX 3aCTOCYBaHHS [J151 iCTOTHOTO 3HVKEHHS PiBH 3aBaf nipu nposeneHHi TJC, 3aBasku 4omy
NiABUILMIIACH YYTJIMBICTb TEIJIOBOI AedeKTOCKOIl 10 BUsIBIEeHHS Ae(eKTiB TUIly «HEIIPOKJIEeNH» B CTIIbHUKOBUX
CTPYKTYypax - po3mip AedeKTy SIKUI MOKIMBO BUSIBUTY 3MEHIIEHO 3 6 MM JJ0 3 MM, @ IOCTOBIPHICTb iX BUSIBJIEHHS
3pociia Ha 17 -20%, 1110 CTBOPIOE BCi IepeilyMOBH IJIs1 TOTO, 1106 Y BUPOGHULITBI BiJl Bi3yaJlbHOro METOAY

inenTudikarnii medexTiB nepenTy 0 aBTOMATU30BaHOTO, 3aCHOBAHOTO HA BiAIIOBIAHNX TEXHIYHUX 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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