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V. BimomocTi npo guceprauiio
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1. BriuB JIETYI0YMX €JIEMEHTIB Ha PeJIaKCaliliHy CTilKiCTh Ta TEPMiYHYy CTabiNbHICTD crasiB 3 'Y cTpyKTypoio

2. Influence of alloying elements on the relaxation resistance and thermal stability of alloy systems with HCP
structure

Pedepar:

1. 3 BUKOpUCTaHHSIM METOIiB TEPMIYHOTO aHali3y, AudepeHLiHOI CKaHYyI040i KaJIOpUMETPIi, €1IeKTPOOIOPY Ta
BHYTPIIIHbOTO TEPTS JOBEAECHA MPUHIUIIOBA MOKIUBICTE (POPMYBaHHSI KJIACTEPHUX CIIOJYK OJIVDKHBOTO MOPSIIKY
(AmBn: MgmBan, AlmTin, MgmGdn) B po3nnaBax Mg-Ba, Mg-Al-Ca-Ti(Gd) i ix nepBUHHUX a-TBEPAUX PO3UMHAX 3
T'I1Y rpaTtkoo. Pe3ynbraty (isMyHUX JOCTIIKEHb IUX aTOMHUX YIPYIIOBaHb iHTEPIIPETYIOTHCS B paMKaxX BUCYHYTOI
KOHIIEMNLii KOONepaTUBHUX (CAMOOPraHi30BaHUX) B3a€MOJ N KJIACTEPOYTBOPIOIOYUX JIETYIOUUX €JIEMEHTIB (Ba, Ti,
Gd) i medekTiB B ME30CKOMiIYHMX 06JIACTSIX IIepe]] - i TOCTIIIaB/IeHHSI, 0COBJIMBO ITiCJIs MOIePEIHbOI IMITYJIbCHOI
00po6Ky po3mniasiB. CiocTepeXyBaHi BilxuieHHs (HepesakcallillHoro XxapakTepy) Bif, CIiBBifHOIIEeHHs ApeHiyca i

3akoHy Korrpenna-bin6i t™2/3, gki cripaBenBi AJ1s1 JalbHOAi0401 A1(y3ii pO3YMHEHUX aTOMIB 10 AUCJIOKALIM i

OJIHOPA30BO aKTMBOBAHOT'O MEXaHi3MYy, MIOB'SI3YIOTbCS 3 JIOKAJIbHUM (6JIM3KO{I04MM) YIIOPSAKYBAaHHSIM KPUCTAJIIYHO]

ctpykrypu I'lllY TBepAuX PO34MHIB 3 Y4aCTKOBO MOPYUIEHNM JAJIEKAM MOPSAIKOM. Ha 11ili OCHOBI 3aIIPONIOHOBaHI



METOJIY MiBUILLEHHS PeJIaKCaLiliHOI CTiIIKOCTi, TEPMI4HOI CTa6iNbHICTI NIEPBUHHUX a-TBEPIAUX PO3YMHIB i
TEPMIYHOTO OIIOPY iX BaKaHCIHOIO-IUCIIOKALiHOI CTPYKTYPY, SIKi 3a6€3I1e4yl0Th BUCOKY TPUBAJY MillHICTb
IOEBTEKTUYHUX MarHi€eBUX CIUIABiB IIPU MiABUIIEHUX TEMIIEPATypax i OMip IJIMHHOCTI TUTAHY IPU KPiOr€HHUX

TEMIIepaTypax.

2. By using differential scanning calorimetry, electroresistivity and internal friction data including mechanical
spectroscopy and hysteretic damping as well as by applying / employing the electro-hydro-pulsed advanced
technique for a melt treatment there has been proved an opportunity of principle to form the short-range cluster
compounds AmBn such as MgmBan, AlmTin and MgmGadn in liquid alloys of Mg-Ba and Mg-Al-Ca-Ti(Gd) systems
and their HCP primary a-solid solutions with elastic relaxation. A physical interpretation of the cluster compounds
is given based on a concept of the co-operative (self-organized) interactions as to the solutes and defects which
are intrinsic in mesoscopic regions of pre-and post melting. According to isothermal kinetic data and discrete
temperature spectra findings the observed deflections from classical (Arrhenius) behaviour and from the Cottrell-
Bilby law t™2 /3 to be suitable for long-range solute diffusion to dislocations are attributed to the local (short-
range) ordering which should consider as a mode of local clustering embedded into crystalline structure of solid
solutions with partly destroyed long-range order. Methods of increasing the relaxation strength and thermal
resistance of metal alloy systems with cluster-forming structure are proposed to provide much higher long-term
strength of hypoeutectic magnesium alloys as well as microyield resistance of a-titanium at cryogenic
temperatures.
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