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1. ®i3n4yHi OCHOBY BUKOPUCTAaHHS METOJY YIbTPa3ByKOBOI'O KOHTPOJIIO TEMIIepaTypHUX I10J1iB Ta TEPMIUHUX

HaIIPpYy>KE€Hb Y PEAKTOPHUX CTAJIIX Y HeCTaHiOHapHI/IX YMOBax

2. Physical aspects of application of the ultrasonic testing of temperature fields and thermal stresses in the reactor
steels in nonstationary conditions

Pedepar:

1. Y pucepraliiiziilt po60Ti IpefcTaBieHo pe3yabTaTy Y3 nociinkeHs 3paskis i3 craneit 08X18HI10T, 15X2M®A, Cs
07X25H13, CB-08X19H10I'2B i 15X2HM®A i3 apxiBHUX (pparmeHTiB CTIHOK KopItyciB peakTopiB BBEP B yMmoBax KBasi
T€PMOJVMHAMIYHOI PIBHOBAru Ta Py iMIyJIbCHOMY TEIJIOBOMY HaBaHTaXeHHi (ITH) B 3araJlbHOMy TeMIIEPaTypPHOMY
intTepsasi T=0-350 oC. Briepuie oTprMaHoO JaHi OBiIKOBOrO XapakTepy PO aKyCTHU4Hi Ta NPY>KHi BJIaCTUBOCTI
BKAa3aHMX CTaJIel B yMOBax KBa3i TEpPMOJMHAMIYHOI piBHOBAru. BUsBIEHO 3HAYHY aHI30TPOILiI0 WBUIKOCTEN Y3 Ta

IIPY>KHUX MOJYJIB i iX MPOCTOPOBY HEOOHOPIAHICTS y 3pas3kax i3 ctazneit 08X18H10T, Cs 07X25H13, CB-08X19H10I'2b



(HanaBJeHi Mapu CTIHOK KOPIYCiB peakTopiB). MeTooM MOMApOBOro Y3 TEKCTYPHOTrO aHasi3y NOCiIKEHO
€BOJIIOL{I0 TEKCTYPH I10 IJIMOVHI HallJIaBJIeHUX 1mapiB. BcTaHOBIEHO 33[10BibHY KOPEJISLiI0 Mixk
PEKOHCTPYHOBaHUM 32 JONOMOrol Y3 MmeTony TernynoBuM npodinem T(X, t) Ta He3aIeKHUMUA TEPMOMETPUYHNMU
BMMiploBaHHAMU Hif 4ac ITH. I3 orpumanumuy ganumu 1o pekoHCTpykuii T(x, t) SIKiCHO cniBnafaoTb OiybII Mi3Hi
pe3yJsbTaTy iHIMX aBTOPiB. OOpaxoBaHi BiMOBiIHI TepMiuHi HarIpy>XKeHHs ?(X,t) TAKOX J0Ope y3ro[KyIThCs 32
abCoJIIOTHOIO BEJIMYMHOIO i3 pesysibTatamu pospaxyHkiB OKB "Tunponpecc” (2015 p.) 47151 OfHOIAPOBOi CTIHKU
kopnycy peakropa BBEP 1000 npu tepmouoni. BnockoHaneHo mogei pekoHCTpykuii T(X, t) y BOIIApOBUX CTiHKAX
3aMKHEHMX KOHCTPYKUIH i3 04HOCTOPOHHIM fgocTynom npu ITH. V nmigcyMKy npoBeneHux JOCigKeHb CTBOPEHO
¢disnuHe NigrpyHTs 47151 O0rpyHTYBaHHS MeToay Y3HK TemnepaTypHuxX MosiB Ta TEPMiYHUX HAPy>KEHb y
3aMKHEHMX KOHCTPYKLisIX TUILY KOPITyCiB peakTopiB BBEP y HecTalioHapHUX TEIIOBUX YMOBaX.

2. The thesis presents results of ultrasound (US) studies of specimens made of 08Cr18N10T (08Cr18Nil0Ti),
15Cr2MFA (15Cr2MoVA), Sv-07Cr25Nil3, Sv-08Cr19NilOMn2Nb, and 15Cr2NMFA (15Cr2NiMoVA) steels which were
cut from the archival fragment of the VVER pressure vessel walls under quasi-thermodynamic equilibrium
condition and pulse heat load (PHL) in the overall temperature range T=0 350 oC. The reference data on the
acoustic and elastic properties of the aforesaid steels in quasi-thermodynamic equilibrium conditions are
obtained. Significant anisotropy of the US velocities and elastic modules and their spatial heterogeneity in
specimens made of 08Cr18N10T, Sv-07Cr25Nil3, Sv-08Cr19NilOMn2Nb steels (wall cladding of pressure vessel)
were revealed. Using the US method of texture analysis the evolution of texture of the cladding layers by depth
was studied. A satisfactory correlation between the thermal profile T(x, t) reconstructed by US method and the
independent thermometric measurements during the PHL was established. The later results of other authors
qualitatively coincide with the obtained data on the reconstruction of T(x, t). The calculated corresponding
thermal stresses ?(x, t) also in good agreement in absolute value with the results of calculations by OKB Gidropress
(2015) for a single-layer wall of the VVER-1000 pressure vessel for emergency regime with a thermal shock. Models
of reconstruction of T(x, t) in two-layered walls of closed constructions with one-way access under PHL are
improved. As a result of the studies, a physical basis for substantiation of the method of ultrasonic nondestructive
testing of temperature fields and thermal stresses in closed constructions of the VVER pressure vessels type under
nonstationary thermal conditions has been created.
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