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OCHOBI IJMPKOHIIO

2. Effect of high frequency impact loading on the structure and functional properties of zirconium-based alloys

Pedepar:

1. Incepraliito pucBsiieHo po3poodLii GizuyHUX 3acal, OJep>KaHHs peslakcallifHO CTiMKMX CTaHiB y I0BEPXHEBUX
1Iapax LUMPKOHI€BUX CILJIABIB, SIKi BUPi3HAIOTbCA BUCOKMM PiBHEM KOPO3iMHOI CTIMKOCTI Ta MiJBULIEHOI0 MILHICTIO,
IIPY 3aCTOCYBaHHi BIJOCKOHAJIEHOI METOAMKU yJIbTPA3BYKOBOTO YAAPHOTO OOPOOJIEHHS IIJIACKUX 3Pa3KiB i APOTY.
BcTaHOBJIEHO OCOGIMBOCTI CTPYKTYPHUX MeXaHi3MiB Aedopmallii HMPKOHiEBUX CIIJIaBiB 3aJ1€XKHO Bif, TUITY iX
KPUCTaIiYHOI I'PaTKH, a TaKOX Bif, pa3oBOro ckiuagy. BusBieHO HU3KY YNHHMKIB, 110 CIIPUSIIOTh YTBOPEHHIO
HAaHOPO3MipHUX CTPYKTYP: BUCOKA CTyIHiHb Aedopmallii; popMyBaHHS HANPYKE€Hb CTUCKAHHS B [IOBEPXHEBUX
mmapax; BUCOKa YaCTOTa yIapHUX iMITyJIbCiB; HASIBHICTh 3CYBHOI KOMIIOHEHTH AedopMaliii B MOMEHT yIapy;
JIOKaJIbHe po3irpiBaHHs B Ipolieci 6araTopa3oBoi yaapHoi gedopmatiii. BusisieHo, 1m0 Komiieke QisuKo-XiMiyHUX
Ta MEXaHIYHUX BJIACTUBOCTEN CIIJIABiB LIMPKOHII0 BU3HAYAETHCSI CTPYKTYPHO-(a30BUMU IEPETBOPEHHSIMY,
[IEPEPOBIOIITIOM 3aIMIIKOBUX HATIPYKEHb Ta MEXAaHOXIMIYHMMMU pEaKLisIMU [IPY iHTEHCHBHIN IJIACTUYHIN

nedopmariii.



2. The thesis is devoted to development of the physical basis for relaxation-resistant states with in the surface
layers of zirconium alloys, which have a high level of corrosion resistance and high strength, obtained by applying
advanced techniques of ultrasonic impact treatment of flat samples and wires. Peculiarities of the structural
mechanisms of deformation of zirconium alloys were established depending on both the crystal lattice type and
the phase composition. A set of factors were found to contribute to the formation of nanoscale structures: a high
degree of deformation; formation of compressive stresses with in the surface layers; high-frequency impact pulses;
presence of shear strain component under the impaction; local heating during multiple impact deformation. It is
found that the complex of physical, chemical, and mechanical properties of zirconium alloys is determined by the
structural and phase transformations, redistribution of residual stresses, and by mechanochemical reactions at
severe plastic deformation.
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