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V. BimomocTi npo guceprariio

Mosga aguceprarii:

Koau TemaTuyHHUX PyOpHK: 31.17.15

Tema gucepranii:

1. CTpyKTypa, €JIeKTpUYHi, MarHiTHi Ta eJIeKTPOXiMi4Hi BJIACTUBOCTi aMOP(HUX i CTPYKTypOBaHUX CIIJIaBiB

AI87Y5Ni8, neroBanux Gd (Dy) Ta/a6o Fe

2. Structure, electrical, magnetic and electrochemical properties of amorphous and crystallized alloys Al87Y5Ni8,
doped by Gd (Dy) and /or Fe

Pedepar:

1. Bnepiue cuHTe30BaHO aMOpQHi MeTaseBi CIIaBu Ha OCHOBI ckiany Al87Y5Ni8, nerosani Gd (Dy) ta/a6o Fe Ta
IIPOBENIEHO NOCIIIKEHHS CTPYKTYPH, €JIEKTPUYHUX, MAaTHITHUX, €JIEKTPOXIMIYHUX BJIACTUBOCTEN BUXiTHUX AMC Ta
IIPOAYKTIB iXHBOI KpUcTai3alii. BcranoseHo, mo 3amiHa atomiB Y Ha Gd a6o Dy npusBoguTh 10 3HMKEHHS
TepMiuHoi cTabinsHOCTi AMC, a 3amiHa Ni Ha Fe nifgBuiye TepmiyHy cTabinbHICTb. BcTaHOBIEHO, 10 YCi
mocuigxysani AMC (3a BunsiTkom ciiaBy Al87Dy5Fe8) kpucranisytoTbest y Tpu cragii. [Tepiui nBa etanu
BiAnoBizaoTh yrBOpeHHI0 HaHOKpucTasiB Al(R), Tpetiit eran Binnosizae yrBopeHHio IMC ckiamy R3Ni5AI9 (R=Y,
Gd, Dy). Cninasy, mo MictaTsb Fe, kpucranizyiorscs 3 yrBopeHHsM IMC ckiagy RM4AI8 (R=Y, Gd, Dy; M = Fe, Ni).



Kpucranizanist AlI87Dy5Fe8 BinoyBaeTbcsl y 5 cTafiiil 3 yTBOpeHHSIM He ineHTudikoanux IMC. YTouHeHO (a3oBi
piBHOBaru giarpam ctany cuctem R-Ni-Al (R=Y, Gd) B o6sacTi 65-100 aT. % Al npu 773 K, 3po671€HO IpOrHo3
KiHLIeBUX IPOAYKTiB KpucTasnizauii AMC 1jux cructem i3 BUCOKUM BMicTOM Al. BcTaHOBJIEHO, 1110 €J1IeKTPUYHUH OIlip
nocaigxeHnx AMC 3MeHIIyeThCs i3 4aCTKOBOMO 3amiHOo0 Y Ha Gd uu Dy Ta 3pocrae npu 3amini Ni Ha Fe.
JlocifgskeHHs MarHiTHUX BJIACTUBOCTEN BKadye Ha (POPMYBaHHS CyleplapaMarHitHux kiacrepis Ni. [TokasaHo, mo

HaHOKpUCTaslizallis noJiniuye KoposiiHy cTifikicTs crasiB y 0,1 M BogHOMy posunHi NaCl.

2. Investigation of structure, electrical resistivity, magnetic and electrochemical properties of amorphous metallic
alloys based on composition Al87Y5Ni8, doped with Gd (Dy) and /or Fe and products of their crystallization has
been done. It was shown that replacement of Y by Gd or Dy atoms decreases thermal stability of alloys,
replacement of Ni by Fe atoms shifts primary crystallization to higher temperatures. All investigated AMAs (except
for Al87Dy5Fe8) crystallize in three stages. The first two stages of crystallization correspond to the formation of
nanocrystals of Al(R) solid solution, the third stage - correspond to formation of IMC R3Ni5Al19 (R =Y, Gd, Dy).
Crystallization of alloys containing of Fe is concerned with the formation of IMC RM4AI8 (R =Y, Gd, Dy; M = Fe, Ni).
Crystallization of Al87Dy5Fe8 AMA occurs in 5 stages with the formation of unidentified IMC. The phase equilibria
of the R-Ni-Al (R = Y, Gd) ternary systems in the region 65-100 at. % Al at 773 K were reinvestigated and predicting
of crystallization products on the last stage of crystallization of other amorphous metallic alloys with high content
of Al has been done. It was shown, that electrical resistance of all investigated AMAs decreases with partial
replacement of Y by Gd or Dy, and increases with substitution of Ni by Fe. Magnetic properties of AMAs indicate
the formation of superparamagnetic clusters of Ni. It was found that the nanocrystallization improves corrosion
resistance of all investigated alloys in 0.1 M NaCl aqueous solution.
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