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The work is devoted to the application of the thermal method of non-
destructive testing to diagnose the development of internal defects in pipelines
during transportation of technological flows of liquids and gases. When
transporting process flows on the walls of pipelines, corrosion of the material
occurs. Through thermophysical modeling, the process of defect development
was investigated. (thinning the wall). Test samples with embedded defects of
different depths were developed. A stand and experimental technique were
developed. Studies have revealed the dynamics of the temperature field in places
of defects and defect-free zones of the sample. The results obtained make it
possible to forecast the time to reach the critical level of the temperature
anomaly at the defect site.

B coBpeMeHHOW TEXHUKE, B MEPBYIO OYEPEAb B ATOMHOM JHEPrETHKE,
aBMAKOCMHUUYECKON TEXHHUKE, HEHTEXUMHUECKON U XUMUYECKON MPOMBIIIIEHHOCTH
HEOoOXOIMMO  pa3pabaThiBaTh METOABl  OLIEHKHM KPUTHYECKHX  YCIOBUU
AKCIUTyaTallui KOHCTPYKUUM U HAXOUTh CIIOCOOBI KOHTPOJISI ATUX YCIOBHM.

[Ipumepom  >ddekTuBHOrO  MpUMEHEHUs TepMorpaduu  sSBIsSETCS
JTUArHOCTUPOBAHKUE TOJIIMHBI CTEHOK TPYOOMPOBOAOB, B KOTOPBIX MPOUCXOIUT
NEepEeMEeIeHUE JKUIAKOTO TerioHocuTens. OCOOGHHO 3TO aKTyaldbHO €Clu
KUJKOCTH SBIISIETCSI arpECCUBHOM 10 OTHOIIEHUIO K MaTepuaily TpyOOompoBoja.
Takas cuTyanus sSBJISETCS Y4aCTOM B XUMHUYECKON IMPOMBIIIIIEHHOCTH.

VYrnyOneHus # TpPEHIMHBI BHYTPH TpPYyObl MOTYT pE3KO IMOBBIMIATH
JIOKaJNbHBIE TEMIEpATypHbIe HANPSDKEHUS B y3KOM o0JacTH. OJTO BeUeT K
00pa30BaHUIO HA MOBEPXHOCTU TPYOBI JTOKAIHHBIX TEMIIEPATyPHBIX aHOMAJH,
KOTOpPbIE MOKHO PETUCTPUPOBATH C MOMOIIbIO TemoBH30pa. [Ipu mocrossHHON
pabodeil Harpy3ke TpyOONpoOBOJia KpHUTHUYECKas IIyOMHa nedekra sBIsICTCS
byHkimer BpeMeHH. TeTuIOBU3MOHHBIM MOHHTOPUHT TO3BOJISIET OMPEICTUTH
BpEMS TOCTIKEHUS KPUTUUECKON TOJIITUHBI CTEHKH TPYOBI.

Ha npakTuke 3T0 MOYKHO OCYIIECTBUTH CIEIYIOIIUM 00pazoM:

1. 3mas Terodu3MUECKHEe XapaKTEPUCTUKH MaTephaia TpyObl H
TEMIEPATypPy TEIUIOHOCHUTENS,, MOKHO OMNPEJEIUTh TEMIIEPaTypy MOBEPXHOCTHOM
aHOMaJIuH, KOTOpasi COOTBETCTBYET KPUTHUUECKOM TOJIIIMHE CTEHKU.

2. TeryoBU3MOHHBIA MOHHUTOPHUHT  TO3BOJISIET TOCTPOWTH  Tpaduk
JTUHAMUKH YBEIHMYCHHS TEMIIEPATyphl CO BpEMEHEM B MECTE pa3BUTHS AcdeKTa
(yroHeHus cTeHKHU). Eciii 0TIIOKUTH HA 3TOM rpadUKe pacCUUTaHHOE 3HAYCHUE
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TEeMIIepaTypbl, KOTOPOE COOTBETCTBYET KPUTHUYECKOW TOJILIMUHE CTEHKH, TO
MOHO CIIPOTHO3UPOBATH BPEMS IOCTUKEHHUSI ITOTO 3HAYEHUS TeMIIEpaTypHhI.

DOKCHEepUMEHTAIbHO ObljIa MPOMOEIUPOBAHA CUTYAIUsl BOBHUKHOBEHUS U
pa3BuTHs MOA00HON TeroBoM aHomanuu (puc.l). B kauecTBe 00BekTa OBLI
WCIIOJIB30BaH JIUCT iacTuka (2) tommuuHod 3 mMm. C OJHON CTOPOHBI JIUCT
HarpeBajcs TeruioBoil mymikoi (1), a ¢ apyrod CTOpOHBI ObUT YCTaHOBIICH
terioBu3op (3). TemmoBuzop paboTan B pexXHUME 3amucu  TepModuibMa
(moKazpoBO perucTpanun).
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Puc.1 Cxema 3kcniepuMeHTa 0 MOJIEIMPOBAHUIO MTPOIIECCA
U3MEHEHHMSI TETIOBOTO COMPOTHUBICHUS (YTOHEHUS) TPYObI

JluHaMKKa pa3BUTHS TEMIEPATYPHOM aHOMAalWHM, COOTBETCTBYIOIIEH
pealbHOMY IPOLIECCY Ha MOJEJIIBHOM OOBEKTE MOKa3aHa Ha pUc.2.
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Puc. 2 - JIunaMuKka pa3BUTHUSI TEMIIEPATypPHON aHOMAIUHU

[Ipy HHU3KOM TeMIEpaTypHOM HArpy»XeHUU oOpas3la TOoJy4eHHAS
3aBUCUMOCTh UMEET JIMHEHHBIN xapakTep. [lo pe3ynpratam skciepuMenTa Obuia
MOJy4eHa MaTreMaTudeckas MOJeNb mporecca. M3Hoc u CBsI3aHHBIE ¢ HUM
dusnueckne 3QGeKTs OPeneNsaoTcs OOIBIINM YHCIOM (HaKTOPOB, TOITOMY Ha
MPAKTUKE M3MEHEHUE TEMIIEPATypbl MOXKET ObITh HeMMHEHHBIM. OOHAPYXKEHO,
YTO TEMITBI POCTA TEMIIEPATYPHI B MECTaX 3aJ0KEHHBIX Je()EKTOB BBIIIIE.

OnacHOCTh aBapuM TEXHUYECKOW CHCTEMBI CYIIECTBYET  BCErja.
Hapymenue nnu oTka3 B paboTe, BBI3BAHHBIE TEMU WJIM WHBIMUA MPUYUHAMU
MOTYT TIPUBECTH K TEXHOTCHHBIM aBapwsiM W DKOJOTUYECKHM KatacTpodam.
[ToaToMy ocTpo cTouT mpobiemMa OCTaTOYHOTO pecypca 0e3aBapuitHONW pabOTHI.
Tepmorpadust TO3BONIAET HAWNTH PEIICHUSI TOM TPOOIEMBI.
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