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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P0o3p061€eHHS aBTOMAaTHU30BaHNX METO/IiB KiJIbKiCHOTO OLIiHIOBaHHS PO3IO/iNy CTPYKTYPHUX CKJIalOBUX Ta

BCTAHOBJIEHHS iX SB'HBKY 3 MEXaHIYHUMU BJIACTUBOCTSIMU OJIs1 OIIAJHOJIETOBAHMX TEMJIOCTIMKUX cTajien

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of automated methods for structural components distribution quantitative estimation and
determination of their relation with stress-strain properties for low-alloyed heat resistant steel

Pedepar yKpaiHCBKOIO:

Po3po6s1€HO METOAM aBTOMAaTHU30BaHOTO OLiHIOBAaHHS CTPYKTYPHUX 3MiH i MiKpoie(peKTHOCTI TeIIOCTIMKUX cTajen
3a ix MeTanorpadiyHHUMU 300pa>KEHHIMU. BUSBIEHO KOPesLiliHi 3a/1e>KHOCTi Mi’K MeXaHiYHUMU BJIACTUBOCTSIMU
TEMJIOCTIKUX CTaslell TENJI0eHEePreTUKU Ta HaQTornepepo6HOi IPOMHUCIOBOCTI 3 OLiHEHMMU CTPYKTYPHUMU
napameTtpamu. BcrtanoBseHo, o micsisg TpuBasoi ekcrutyatauii crasi 12X1IM® na naporonax TEC y ii cTpykTypi
nepeBakaloTh GEPUTHI 3epHa i3 BUJIZIEHHSIMU BEJIMKUX KapOilliB B3NOBX iXx MexX. BHacnifgok excrimyarauii crasi
12XIM® ii TBepicTb 3HUKYEThCS 6/ 30BHIIIHBOI i BHYTPIIHBOI TOBEPXOHb TPYO, TOMI SIK y BUXiZTHOMY CTaHi BOHA
IIPAKTUYHO He 3MiHIOETHCS 10 TOBIMHI CTiHKM TPYO. lerpagauis crani 15XIM10 3a excrmyaTalilHAX YMOB
CYIIPOBOMXY€EThCS TpaHCHOPMaLLiel0 CTPYKTYPH, sIKa IIPOSIBIISIETHCS. 3HEBYTJIEYEHHSM BiflITyIeHOTO OeMHITY,
PO3CUIIaHHSIM MEX PO37ily MDK CyMIDKHAMMU IIJIaCTUHAMU GEMHITY Ta BUMiJIEHHSIM KapoOifiB B3OBXK HUX,
36inbIIeHHSIM (epUTHUX 3EPEH Ta KiJIbKOCTI Kap6iziB Ha ix Mexkax. [TokazaHo, [0 MBUKICTb YCTaleHOI IIOB3Y4YOCTi
crai 2,25Cr-1Mo y BuxinHoMy cTaHi Ta micss 6-104 rop ekcryaratii B peakTopi rinpokpexinry Hadtu BUIia y
BOJHI, HiXX Ha NoBiTpi. [licia gerpagauii cTasi BOHA MigBUIYETHCS i Ha MOBITPI, i Y BOAHI. 3HMKEHHS MEXaHIYHUX
BJIACTMBOCTEN MiCJIsl eKCIUlyaTallii IoB's13a1u 3i 30iIHEHHSIM MaTpULi Ha BYTIJIelb Ta KAapOiATBIiPHi eJleMeHTH

JIeTyBaHHS. 3pOCTaHHS I'YCTUHU KapoOifiB B3[JOBX MEX CyO3€peH JIMIIe Bidyasisye NpoLec 3HEMILJHEHHSI MaTPULIL.

Pedepar aHI1iliCbKOIO:

The methods for the automated determination of structural changes and micro-defects in steels based on the
analysis of metallographic images were created. Correlations between mechanical properties of heat-resistant
steels for heat power and petroleum industries with specific structural parameters were revealed. It was found
that ferritic grains with large carbides along their borders were dominated in structure of steel 12HIMF after its
long-time service in steam pipe-lines. As a result of exploitation steel hardness near the outer and inner surfaces
of tubes are lower than in the central part of its cross-section, whereas in the initial state, it almost does not
change the thickness of pipe walls. Degradation of steel 15HIMIF under operating conditions is accompanied by a
transformation of the structure in the view of decarburization of tempered bainite, disappear of boundaries
between neighboring plates of bainite and carbide allocation along them, increasing the number of ferrite grains
and carbides on their borders. It is shown that the steady state creep rate of 2,25Cr-1Mo steel in virgin state and
after 6104 h operating in the oil hydrocracking reactor is higher in hydrogen than in air. After steel degradation
this rate increases on-air and in hydrogen. Reduction of mechanical properties after the service was linked with
reduction of contents of carbon and carbide-forming elements into the matrix. Increasing the density of carbides
along the boundaries of sub-grains only visualizes the process of softening of the matrix.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: ABTOMAaTM30BaHi METO/M KiJIbKICHOTO OLHIOBAHHS PO3IIOALTY CTPYKTYPHUX
CKJI[IOBUX Ta BCTAHOBJIEHHS X 3B'SI3KYy 3 MEXaHIYHUMHU BIACTUBOCTSIMHU JIJIS1 OIAIHOIETOBAHUX TEIIOCTIMKIX

cranen

Hassa HTII aHr/1ificbKOIO: Automated methods for structural components distribution quantitative

estimation and determination of their relation with stress-strain properties for low-alloyed heat resistant steel
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

l'any3b 3aCTOCYBaHHS:

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Po3po6ieno meToau aBTOMaTU30BaHOTO OI[IHIOBAaHHS CTPYKTYPHUX 3MiH i Mikpoie(beKTHOCTI
TEMJIOCTIKUX CTalel 3a ix MeTasnorpadiuyHHUMU 306pa)KeHHIMU. BUSIBIIEHO KOpeJIsLiliHi 3a1€5KHOCTI MixK
MEXaHiYHUMU BIACTUBOCTSIMU TEIJIOCTINKUX CTajiel TENJI0eHePTreTUKy Ta HapTornepepooHOi MPOMUCIIOBOCTI 3
OlLIiHEHMMHU CTPYKTYPHUMMU NIapameTpaMu. BcraHoBiieHo, 1o nicis TpuBaioi ekctyaratii crani 12XIM® Ha
naporosax TEC y ii cTpykTypi nepeBaxxaioTb GEPUTHI 3epHa i3 BUTiJIEHHSIMU BEJIMKUX Kap0iZliB B3JOBX iX MEX.
Bracnigok excrutyarauii crani 12XIM® ii TBepAicTb 3HMXKY€ETbCS 6is1sl 30BHIIHBO]I i BHYTPIlIHBOI TOBEPXOHD TPYO,
TOJi SIK y BUXiTHOMY CTaHi BOHa IPaKTU4YHO He 3MiHIOETHCS 110 TOBLIMHI CTiHKU TPYO. Jerpagauis craii 15XIM1P 3a
eKCIUlyaTalilHUX YMOB CYIIPOBOJIXYETbCS TpaHCPOpMalli€lo CTPYKTYPH, SIKA [TPOSIBIISIETHCS 3HEBYIJIEYEHHSIM
BiZIlyIeHOro 6eHITy, pO3CUNIAHHIM MeX PO37ily MK CYMIKHMMU IJIACTUHAMU GEMHITY Ta BUIiJIEHHSIM KapOiliB
B3[I0BX HUX, 30i/IblIeHHSIM (PEPUTHUX 3€PEH Ta KiJIbKOCTi Kap6iniB Ha ix Meskax. [TokazaHo, 1110 MBUKICTh YCTaJI€HOI
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