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1. ®i3nyHi OCHOBYU BUKOPUCTAHHS METOAY yJIbTPa3ByKOBOIO KOHTPOJIIO TEMIIEPATYpPHUX MOJIB Ta TEPMIYHUX

HaIpPY>X€Hb Y PEaKTOPHHUX CTaJISIX y HECTAl[ilOHAPHUX YMOBAaXx

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 nuceprauiiiniii po60Ti mpencTaBieHo peayabTaTy Y3 nocinskens 3paskis i3 cranen 08X18HI10T, 15X2M®A, Cs
07X25H13, CB-08X19H10T2E i 15X2HM®A i3 apxiBHUX (pparMeHTiB CTiHOK KopItyciB peakTopiB BBEP B ymoBax kBasi
TepPMOJMHAaMIYHOI piBHOBAru Ta Npy iMIyJIbCHOMY TeIJI0BOMY HaBaHTaXeHHi (ITH) B 3arajibHOMy TeMIIEPaTyPHOMY
inTepBasi T=0-350 oC. Briepiie oTpuMaHO JaHi JOBiIKOBOTr0O XxapakTepy Npo aKyCTUYHi Ta NPYKHi BIaCTUBOCTI
BKAa3aHMX CTaJlel B yMOBax KBa3i TEpPMOJUHAMIYHOI piBHOBAru. BUsBI€HO 3HAYHY aHi30TPOIIiI0 MBUIKOCTEN V3 Ta
IIPY>KHMX MOJIYJIiB i iX IPOCTOPOBY HEOAHOPIAHICTD y 3pa3kax i3 craneit 08X18H10T, C 07X25H13, C-08X19H10I2b
(HamaBJIeHi Wapy CTIHOK KOPIYCiB PEAaKTOPiB). MeTomoM NomapoBoro Y3 TEKCTYPHOTO aHai3y JOCTiIKEHO
€BOJIIOLIiI0 TEKCTYPH 110 IIMOKMHI HalJIaB/IeHUX MapiB. BCTaHOBIEHO 33[10BiJIbHY KOPEJISLiI0 MK

PEKOHCTPYHOBAHUM 32 JONIOMOrol Y3 MeToy TeryoBuM npodinem T(X, t) Ta He3aIeKHUMUA TEPMOMETPUYHNMU



BMMiploBaHHaIMU nif 4ac ITH. I3 orpumanumny ganumu 1o pekoHCTpykuii T(x, t) SIKiCHO cniBnagaoTb Oi/bII Mi3Hi
pe3yJbpTaTy iHmux aBTopiB. O6paxoBaHi BifIOBiIHI TEPMIUHI HANIPYy>KeHHS ?(X,t) TAKOX AOOPE y3roIpKyI0ThCs 32
abCoJIIOTHOIO BEJIMYMHOIO i3 pesysbratamu pospaxyHkiB OKB "Tugponpecc” (2015 p.) 17151 OfHOIAPOBOi CTiHKU
kopnycy peakropa BBEP 1000 npu tepmouoni. BnockoHaneHo mogesi pekoHCTpykuii T(X, t) y IBOIIAPOBUX CTiHKAX
3aMKHEHMX KOHCTPYKUIH i3 04HOCTOPOHHIM fgocTynom npu ITH. V nmigcyMKy npoBeneHux JOCiIKEHb CTBOPEHO
disuyHe NigrpyHTs 17151 06 pyHTYBaHHs MeToay Y3HK TemnepaTypHUX I0J1iB Ta TEPMiYHUX HalIPY>KeHb Y

3aMKHEHMX KOHCTPYKLisIX TUITy KOpPIIyciB peakTopiB BBEP y HecTaljioHapHUX TEJIOBUX 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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