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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigyKeHHs BIIJIMBY CTPYKTYPHOTO CTaHy Ha ONTHUMI3allil0 MiKpOCTPYKTYPHOI €BOJIOLI Ta MMiIBULLIEHHS

pazianiiiHoi CTIMKOCTI KOHCTPYKLIMHUX MaTepialiB Cy4acHOI i MallOyTHBOI SIE€PHOI €HepreTUKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The investigation of the structural state influence on the microstructural evolution optimization and increase of
structural materials radiation resistance of the modern and future nuclear energy

Pedepar yKpaiHCBKOIO:

ExkcriepyMeHTaIbHO I0Ka3aHo, IO JIOKAJIbHA KOPO3isl KOHCTPYKTMBHUX MaTepiajiB BU3HAYa€ Npale3faTHICTh
€JIEMEHTIB 00J1aHaHHS. Y LIAPKYJISILIMHUX KOHTypax eHepro6JiokiB AEC piBHOMipHa KOpO3ist KOHCTPYKTUBHUX
MarepiasiB IpU3BOIUTH 10 3a0pyIHEHHS CepeNoBULIA IPYTroro KOHTYPY, 110 BILIMBA€E Ha (POPMYBAHHS 30H
JIOKaJIbHOI KOpo3ii. ¥ Ipyromy KOHTYpi eHepro6JIoKiB y 6inb1II0CTi BUIIAAKIB, IPMHAMMHI Ha TIOYaTKOBIH cTamii,
JIOKaJIbHA KOPO3isl IPOXOJUTh €JIEKTPOXIMIUHY CTaZiI0, O CYNPOBOIKYETHCS IOPYLIEHHSM [TACUBHOTO CTaHy
MeTaiy. 30kpema 1e crocyeTrhbes cranein 08XI18H10T i 10TH2MOA, 3 skux BUTOTOBJIEHi TEIJIO0OMiHHI Tpy6u Ta
KOJIEKTOP IapOr€HEPATOPIB, BifOBiAHO. PO3BUTOK KOPO3iMHUX MPOLECIB MiCis NepUIoi cTafil 3aJeXXuTh Bill CKIa1y,
IepeKTHOI CTPYKTYpPH, BJIACTUBOCTE Ta YMOB eKCIlyaTtallii. BHyTpilHi HanpykKeHHs IpU3BOAsTh 10 GOPMYBaHHS
KOPO3iMHUX TPillliH, BiOpalliliHi 3HaKO3MiHHI HABaHT)KEHHS — [0 (POPMyBaHHSI BTOMHUX TPiluH. OHUM 3
MO>KJIMBUX iHII[iaTOPiB MOLKOPKEHHSI TEMJI000MIHHUX TPYO BUCTYNAIOTh BKJIIOUEHHS KapoOily TUTaHy B CTaji
08X18H10T. ITokazaHo, 110 B IPOLEC] €KCITyaTallii KOHCTPYKLiNAHI MaTepiaau 3MiHIOIOTb CBOI MEXaHIuHi
BJIACTMBOCTI, 110 ITOB’S13aHO SIK i3 KOPO3i€lo TakK 1 3i cTapiHHAIM. 3 pOCTOM KOPO3iiHMX BUPAa30K Ta TPIilllMH IIPU
KOpPO3itHOMY nowmkomkeHHi crasni 08X18HI10T rpaHuii MillHOCTI ¥ IIJIMHHOCTI Ta BilTHOCHE BUIOBXXEHHS
JIOKaJli30BaHOTO HABKOJIO Ae(EeKTiB MeTasly 3HIXKYIOTbCA. [Ipu crapinHi cranp 10FH2ZM®A y nepui 100-200 tuc.
rozuH (B 3aJ71€XKHOCTI Bifi po3Mipy 3epHa) eKkciyaTauii MiiHimae, noTim ii MinHicTs nagae. BctaHoBiEHO, 110
OKPHMX4yBaHH$ CTaJli [IpY LIbOMY He CIIOCTEPirasoch. 3MiHa BJIaCTUBOCTEN OOYMOBJIEHA [I€EPEPO3IOiJIOM BYTJIELIO B
3€pHi 3 N0SBOI0 KapOiJHUX BKJIIOYEHb 10 FPAHULSIM 3epeH. BU3Hau€eHo, 10 BKIIIOUEHHS Y KOHCTPYKLINHUX
Marepiasax siIepHOi eHePreTUKU MOKYTb CIIPUSTH PO3IIOBCIOIKEHHIO KOPOo3ii Briinb Mmetany. 30Kkpema e

CTOCYEThLC JIAHLIOKKOBYMX BKJIOYEHb y cTaji 20.

Pedepar aHIJIiHCBKOIO:

It has been experimentally shown that local corrosion of structural materials determines the performance of
equipment elements. In the circulation circuits of NPP power units, uniform corrosion of structural materials leads
to pollution of the medium of the second circuit, which affects the formation of local corrosion zones. In the
second circuit of power units, in most cases, at least at the initial stage, local corrosion undergoes an
electrochemical stage, accompanied by a violation of the passive state of the metal. In particular, this concerns
steels 08X18H10T and 10I'H2M®A, from which the heat exchange pipes and the collector of steam generators are
made, respectively. The development of corrosion processes after the first stage depends on the composition,
defective structure, properties and operating conditions. Internal stresses lead to the formation of corrosion
cracks, vibrational loads - to the formation of fatigue cracks. One of the possible initiators of damage to heat
exchange pipes is the inclusion of titanium carbide in the 08X18N10T steel. It is shown that in the process of
operation, structural materials change their mechanical properties, which is associated with both corrosion and
aging. With the growth of corrosion ulcers and cracks during corrosion damage of 08X18N10T steel, the strength
and yield limits and the relative elongation of the metal localized around the defects decrease. When aging steel
10TH2M®A in the first 100-200 thousand. hours (depending on the size of the grain) of the operation is
strengthened, then its strength decreases. It was established that steel embrittlement was not observed. The
change in properties is due to the redistribution of carbon in the grain with the appearance of carbide inclusions



along the grain boundaries. It is determined that inclusions in structural materials of the nuclear power industry
can contribute to the spread of corrosion in the depth of the metal. In particular, this applies to chain inclusi
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PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: V uupkynauiiinux kKoutypax enepro6s0kis AEC piBHOMipHA KOPO3isi KOHCTPYKTUBHUX MaTepiasis
IIPU3BOJUTSH 10 3a0pyAHEHHS CEPEAOBUIIA IPYTOro KOHTYPY, 110 BIUIMBAE Ha (GOPMYBaHHS 30H JIOKAJIbHOI KOpO3ii. Y
IPyroMy KOHTYPi €Hepro6JI0KiB y 6iyIbIIOCTI BUNAIKIB, IPUHANMHI Ha I0YATKOBIH cTazii, T0KajbHA KOPO3is
IIPOXOJUTD €JIEKTPOXIMIYHY CTafiIo, IO CYIIPOBOKYETHCS MOPYIIEHHIM [IACUBHOIO CTaHy MeTaiy. PO3BUTOK
KOPO3iMHUX [IPOLEeCiB Micss nepuoi ctazii 3aesxxuts Bif ckiany, nedeKkTHoi CTPYKTYPH, BIaCTUBOCTEH Ta YMOB
eKcIulyaTalii. BHyTpilHi Hanpy>KeHHs IPU3BOIATh 40 (POPMYBaHHS KOPO3iliHMX TPilMH, BibpaliliHi 3HaKO3MiHHI
HaBaHTAKEHHS — 10 (POPMYBaHHSI BTOMHUX TPilllMH. B npoueci ekcrulyaralii KOHCTPyKUiiHI MaTepiany 3MiHIOIOTb
CBOi MeXaHi4YHi BJIACTUBOCTI, 10 MOB’SI3aHO SIK i3 KOPO3i€lo TaK i1 3i CTApiHHAM. 3 POCTOM KOPO3iHUX BUPA30K Ta
TPIlIMH NPYU KOPO3iMHOMY NoWKOoKeHH] ctati 08X18H10T rpanuui MilHOCTI 1 IIJIMHHOCTI Ta BiHOCHE BULOBXEHHS
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OKPUMX4yBaHHS CTaJjli IpY LIbOMY He CIIOCTepiraeTbcs. 3MiHa BlIacTUBOCTEN 00YMOBJIEHA IIEPEPO3IIOLINIOM BYIJIEIIO
B 3€PHI 3 NI0SIBOIO KapOilHUX BKJIIOUEHD 10 IPAHUISIM 3€PEH. BKIIOYEHHS y KOHCTPYKUIMHUX MaTepiasiax suepHoi
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