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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOpPHK: 73.39.31

Tema gucepranii:

1. PO3BUTOK METOfIB, 3aC0O0iB Ta TEXHOJIOTN 6araTonapaMmeTpOBOro KOHTPOJIIO TEXHIYHOTO CTaHy MaricTpaabHUX
TPYOOIIPOBOIiB

2. Development of methods, means and technologies for multi-parameter technical state evaluation of main
pipelines

Pedepar:

1. HaBenieHO pe3ysbTaT aHajli3y Cy4aCHOTO CTaHy Ta TEHAEHIIiI PO3BUTKY BITUM3HSIHUX Ta 3aPYODKHUX JOCIATHEHD 3
IOCJIiIPKYBaHOI TPOGJIEMH, 1O O3BOJIMB BU3HAUMTH HAMIPSIMKU MOJAJIBIIMX JOCHIIKEeHb. 3alIPOIIOHOBAHO
METOJI0JIOT{0 OLIiHKM TEXHIYHOTrO CTaHy METaJIOKOHCTPYKLii, B TOMY YMCJIi i MariCTpajibHUX TPyOOIIPOBO/IiB,
6aronapaMmeTpoOBUMH METOAAMMU, CYTh SIKOI M10JIAAra€ y 3aCTOCYBAHHI HOBITHIX T€eHETUYHUX METOIB [1J14 MOIIYKY,
BHOOPY, Ta HeJliHiliHOI onTuMIi3allii, 3 TOYKH 30py YyTJIMBOCTI KOHTPOJIIO, CKJIaNy Ta KiJIbKOCTi iHPOPMaTHUBHUX
[IapaMeTPiB, 1[0 XapaKTEPU3YIOTh SKiCTb KOHTPOJILOBAHOTO 00'€KTY i MOXKYTb OyTH BUMiPSHUMU LOCTYITHUMU
3acobamy, 10 CKJIAJIa€ TEOPETUYHY OCHOBY 151 PO3PO0JIEHHSI HOBUX 32CO0iB Ta TEXHOJIOTiH HEPYIHIBHOTO
KOHTPOJIIO MaTepiaJiiB Ta BUPOOiB pisHUMHU MeTOZaMu. BCTaHOBJIEHO XapaKTep Ta BUAU 3B'A3KY MK MeXaHIYHUMU

XapaKTepUCTUKaMU MaTepiasly MeTaJIOKOHCTPYKLii Ta oro cTpyKTyporo. Takoxk 6ysu focifkeHi Ta BubpaHi



KOMILJIEKCH iH(OPMAaTHMBHUX [1APAMETPIB AJ1s1 KOHTPOJIIO IPAHUL [IJIMHHOCTI Ta YIAPHOI B'I3KOCTI, SIKi JO3BOJISIIOTh
CYTTEBO MiIBULIUTH [LOCTOBIPHICTb BU3HAUEHHS (Di3NKO-MEXaHIYHUX XapaKTePUCTUK HEPYHHIBHUMU METOIaMU.
3anponoHOBAaHO Ta EKCIIEPUMEHTAJIBHO IIEPEBIPEHO HOBI METOIM KOHTPOJIIO I1apaMeTpiB, Bifl[IOBiLAIbHUX 32
TEXHIYHMI CTaH METAJIOKOHCTPYKLIN JOBrOTPUBAJIOL €KCILyaTalii, a caMe: METO, ITiBUILEHHS YyTJIUBOCTI , B
nepiry 4epry akyCTUYHOTO, METOiB KOHTPOJIIO MaTepiasiiB Ta BUPOOIB, IKUI [103BOJISE 32 BUCOKUX PiBHIB 3aBaj
HaJiliHO BUSIBJISITH Pi3Hi BUuny nedektiB; meToq kinacudikauii gedexTiB Tuiy nopyieHHs CyLibHOCTI MaTepiay 3a
03HaKOI0 Or0 3aBOJICBKOrO YU €KCIIyaTaliHOTO [TIOXOIKEHHS; HEPYUHIBHI METOIM BU3HAYEHHS I'PAHMLL

IIJIMHHOCTI (MiLIHOCTI) Ta YI,ApHOI B'I3KOCTI MaTepialy METaJIOKOHCTPYKLi/ B €KCIUIyaTallilHUX YMOBAX.

2. Results of modern state and trends of development of national and foreign achievements in the research topic
are provided what acted as grounding for further research task formulation. Methodology for metallic structures'
technical state assessment, including main pipelines, using multiparameter methods was proposed, which focuses
on application of novel genetic methods for selection and non-linear optimization of informative parameters
related with inspected object quality and can be measured using available technical means - this became a
theoretical basis for development of new means and technologies of technical state assessment using different
methods. The character and types of relationships between mechanical properties and microstructure of steel
pipelines was established. Also complex sets of informative parameters for yield strength and fracture toughness
evaluation were selected and investigated, which allowed to raise reliability of mechanical properties evaluation.
New methods for control of parameters, responsible for metallic structures technical state were proposed and
experimentally verified. Firstly, sensitivity enhancement method has been proposed for ultrasonic testing of
materials, which allows reliable detection of different defects under noisy conditions. Secondly, method of defect
classification was proposed which allow to distinguish between flaws of manufacturing and operating origin.
Thirdly, non-destructive methods for yield strength and fracture toughness of steel structures were proposed and
investigated.
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