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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OcHOBHi 3aKOHOMIPHOCTI Ta (i3nyHa NpUpoJa pesakcaliliHUX MPOLECiB B reKCaroHaJbHUX MOJIIKpUCTajax Ha

OCHOBI MarHilo i UUPKOHiIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The main regularities and physical nature of relaxation processes in hexagonal magnesium and zirconium
polycrystals

Pedepar yKpaiHCBKOIO:

OO6’eXT HOCIIIPKEHHS — BILJIUB JIeTyBaHHS Ta MOM(iKyBaHHS MarHilo i HUPKOHIIO Ta ix cIyiaBiB Ha ix geMidyody
3IaTHICTb Ta peJIaKkCcaliliHy CTiKicTb. MeTa po60oTu — po3pobKa (Pi3sM4HUX OCHOB (POPMYBAHHSI OIIOPY
IUCJIOKaLiMHIA MiKPOIIJIMHHOCTI /TTIOB3Y4YOCTi, TPMBaJIOi MilJHOCTi Ha OCHOBI Cy4YaCHUX KOHLENIill pesyakcariii
IIPY>KHUX HAIIPy>KeHb Ta CTPYKTYPHOI (IMCIOKaLifHOI) pesakcalii B MeTalidYHUX KPUCTajlaX 3 HU3bKOIO CUMETPI€lo
KPUCTAJIIYHOI IPAaTKY, a TAKOK CTBOPEHHS METAJIIYHUX CUCTEM CIUIABIB 3 BUCOKMM PiBHEM IIOTJIMHAHHS MIPY>KHOI
eHeprii (zemndyBaHHIM). BcTaHOBIeHI MexaHi3Mu pesnakcaliii i ;zeMmndyBaHHS B cucTemax crasiB Mg-AlSi,Ce i Zr-
Nb-Sn-Mo B mmpokomMy iHTepBaJi TeMepaTtyp Ta aMILIiTyA gedopmauiil. B obnacti manux gedpopmauiit (10-5-10-
3) po3cCisiHHS IPY>KHOI eHePril B MarHieBUX CIjlaBax Mae AUCIIOKaliiiHy nIpupoy 30Kkpema. [TokasaHo, 1o 106aBKU
Si cipusiioTh MigBUILEHHIO PiBHS AeMIIpyBaHHS Ha 35% B ITOPIBHSHHI 3 YUCTUM Mg, a sieryBaHHs Ce po3LInpIoe
iHTepBas pesnakcauiHoi criikocti criasy go 300°C. IIpu gedopmanisx >10-3 BUCOKi gemndyodi BI1aCTUBOCTI
MarHieBux CIJIaBiB 3a06€3I1€4YyI0ThCS 32 PaXyHOK [IPOLECiB IIPY>KHOTO ABIMHMKYBAHHS -PO3BITHUKYBaHHSI.
3anponoHOBaHO HOBY MOJIEJIb, SIKa ONKCYE AUHAMIKY ABIMHMKYBaHHS B MarHii Ta 0ro CIjiaBax i Ha Liil OCHOBI
cIlJIaB B cucteMi Mg-Al-Si 3 BUCOKMM piBHEM PO3CisSIHHSI MEXaHIYHOI eHeprii. BcTaHOBIEHO MexaHi3MU pesakcalii 3a
cTpubKamMu HaNpy>XKeHb B HUPKOHIi B iHTepsasi 20 - 700 °C. Ha 11i#i 0CHOBI 3a1IpOIIOHOBAaHO HOBUI IIEPCIIEKTUBHUN
nucriepciiiHo 3minHeHui cras Zr-1INb-3Sn-1Mo, sikuit B 2-a pasu 6isbi sxapomitauii ipy 400 °C (s0,2 = 609 MIla
i sB = 734 MIla) nopiBHSIHO 3 IPOMUCJIOBUMU HAaHOJVCIIEPCHO 3MilJHEHUMU LIMPKOHieBUMHU ciaBaMmu (s0,2 = 270
MITa i sB = 348 MIIa). Binbw Toro, nanuii crias npu 500 °C Bosofiie 3HaYHO Gi/IbIINM OIIOPOM MOB3YYOCTi HiX
BimoMi mpomuciiosi uupKoHiesi cninasy npu 400 °C. CniaB npyu3HavyeHUN [J1s BUKOpUCTaHH4 B TBEJI-ax cydyacHux

aTOMHMX PEaKTOPIB.

Pedepar aHIJIiHCBKOIO:

The object of research is the effect of alloying and modification of magnesium and zirconium and their alloys on
their damping capicity and relaxation stability. The purpose of the work is to develop the physical foundations of
the formation of resistance to dislocation microfluidity/creep, long-term strength based on modern concepts of
elastic stress relaxation and structural (dislocation) relaxation in metal crystals with low symmetry of the crystal
lattice, as well as the creation of metal alloy systems with a high level of elastic energy absorption (damping).
Mechanisms of relaxation and damping in the systems of Mg-Al, Si, Ce and Zr-Nb-Sn-Mo alloys in a wide range of
temperatures and deformation amplitudes have been established. In the region of small deformations (10-5-10-3),
the dissipation of elastic energy in magnesium alloys has a dislocation nature in particular. It is shown that Si
additives increase the level of damping by 35% compared to pure Mg, and Ce doping extends the range of
relaxation stability of the alloy up to 300°C. At deformations >10-3, high damping properties of magnesium alloys
are provided due to elastic twinning-detwining processes. A new model is proposed that describes the dynamics of
twinning in magnesium and its alloys and, on this basis, an alloy in the Mg-Al-Si system with a high level of
mechanical energy dissipation. The mechanisms of relaxation based on stress jumps method in zirconium in the
range of 20-700 °C have been established. On this basis, a new promising dispersion-strengthened Zr-1Nb-3Sn-
1Mo alloy is proposed, which is 2 times more heat-resistant at 400 °C (YS = 609 MPa and UTS =~ 734 MPa)
compared to industrial nanodispersion-strengthened zirconium alloys (YS= 270 MPa and UTS = 348 MPa).



Moreover, this alloy at 500 °C has significantly higher creep resistance than known industrial zirconium alloys at
400 °C. The alloy is intended for use in TVELs of modern nuclear reactors.
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