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Mosga guceprarii:
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1. HusbkoTeMmnepaTypHi aKyCTH4YHI Ta IPYKHI BIaCTUBOCTI YMCTOTO radHiio, HUPKOHII0 i aMOp(HUX CIIIaBiB HA

OCHOBI IUPKOHIIO

2. Low-temperature acoustic and elastic properties of Hf and Zr pure metals and Zr-based amorphous alloys

Pedepar:

1. Insg uncrux (99,7-99,98%) metanis Hf, Zr i amop¢dHUX CI1aBiB HA OCHOBI IUPKOHII0 OTPMMAHO HOBI
(dyHIaMEeHTasIbHi JaHi 3 aKyCTUYHUX, [IPY>KHUX i TennoQisnyHNUX BIACTUBOCTEN MPU HU3bKUX (78-300 K)
Temreparypax. Y merarepuosomy (20-150 MI'n) nianazoHi yactoT B unctomy Hf i Zr Briepiie BUsIBJIEHO pe30HAHCHI,
a B Hf i penakcauiiini (no Tuny bopoHi) MexaHi3My BHYTPIIIHBOTO T€PTSl, 0OYMOBJIEHI AUCJIOKALiHUI TepTIM. Y
yIbTpanpibHO3epHUCTOMY YnCTOMY (99,98%) Zr B HEPIBHOBAKHII 36 pHOIPAHUYHIl 06J1aCTi Briepuie 3aiKCOBaHO
IIpoLecy "IUHaMiYHOTO [I0BEPHEHHS" B YMOBax MiKpOHAIpy>XeHb TepMiuHOi aHizoTpomii. B amopdHux criaBax Ha
OCHOBI Zr BIIEpLIE 3HAWIEHO HOBI MEXaHi3MU IMCUIIALLi MEXaHIYHOI €HePrii, [0 BUKJIMKaHI "Mirpanie”
KJIACTEPHOTPAaHMYHUX aTOMIB B yMOBaX 3HAaKO3MiHHMX yJIbTPa3BYKOBUX Jedopmaliil. B pamkax monesni e(peKTUBHOI
006'eMHO] yIIaKOBKM KJIaCTEPiB BIleplle BUBHAYEHO PO3Mip 06J1aCTi CepeIHbOTO BIIOPSAKYBaHHS CILJIABiB
7Zr41,2Ti13,8Cul2,5Nil0Be22,5 i Zr52,5Ti5Cul7,9Nil4,6Al10, sxkuii ckaaBs, BinnosigHo, 0,98 11,05 HM. SIK JOIMOBHEHHS



(ny1s mOpiBHAHHA 3 aMOP(QHUMMU CIVIaBaMM) OTPMMAHO JaHi aKyCTUYHUX i IIPY>KHUX BJIACTUBOCTEN

BHCOKOEHTpOMiiHOro kpuctaniyHoro crasy Al0,5CoCrCuFeNi.

2. New fundamental data of the acoustic, elastic, and thermophysical properties of Hf and Zr pure (99.7-99.98%)
metals, and Zr-based amorphous alloys were obtained in temperature region from 78 to 300 K. For the first time
for Hf and Zr pure metals the resonant effects of internal friction and for Hf the relaxation (Bordoni-type) effects
are found at the megahertz frequency range (20-150 MHz) to be caused by dislocation friction. In the ultrafine-
grained pure (99.98%) Zr in the non-equilibrium grain-boundary region, the processes of "dynamic return" under
the conditions of micro-stress of thermal anisotropy were revealed for the first time. For the first time, in Zr-based
amorphous alloys, new mechanisms for the dissipation of mechanical energy, caused by the "migration" of cluster-
boundary atoms under alternating ultrasonic deformations, were discovered. The size of the medium ordering
region of the Zr41.2Ti13.8Cul2.5Nil0Be22.5 and Zr52.5Ti5Cul7.9Nil4.6Al10 alloys, which was 0.98 and 1.05 nm,
respectively, was determined within the framework of the model of effective bulk packaging of clusters. As a
supplement (for comparison with amorphous alloys), data on the acoustic and elastic properties of the high-
entropy crystalline alloy Al0.5CoCrCuFeNi were obtained.
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