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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka TeXHOJIOTIYHUX OCHOB (POPMYBAHHS BUCOKOMIIIHUX 3 MiIBUILIEHUM PiBHEM I1JIACTUYHOCT]

HaHOCTPYKTYypOBaHUX aMOPQHUX CIIJIaBiB allOMiHi0

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technological bases of formation high-strength nanostructured amorphous aluminum alloys with
high level of plasticity.

Pedepar yKpaiHCBKOIO:

JocnimkeHo BIUVIMB XiMiYHOTO CKJIafly CILJIaBiB i yMOB rapTyBaHHs Ha iX CXUJIbHICTh 10 amopdizalii, pazoBuii ckia,
Ta CTPYKTYPY LIBUIKO OXOJIOJKEHUX 3Pa3KiB; BUBHAUEHO TEPMIUHY CTillKicTb aMOP(QHOro CTaHy, CTPYKTyPHOIO Ta
¢$asoBoro cknany amop(HO-HAHOKPUCTAJIIYHUX 3Pa3KiB. BCTAaHOBJIEHO KijIbKiCHI 3HAY€HHS! CTPYKTYPHUX
rapameTpiB HU3KU aMOPGHUX CIJIaBiB HA OCHOBI cucteMu Al87-86IIM8P3M5-6 Ta 3B'sI13KiB MixK XiMiYHUM CKJIAZIOM,
CXWJIBHICTIO 10 amopdisallii Ta popMyBaHHSIM HAHOMACIITAOHUX CTPYKTYPHUX CKJIaZoBUX. Po3po6seHo Ta
BUTOTOBJIEHO TPY HOBUX CIIJIaBU 3 MiIBUILIEHOIO 30aTHICTIO N0 amopgisanii. B 3paskax crasis AI86Ni7ColY5Lal,
Al86Ni7ColEr5Lal ta AI86Ni6C0o2Gd3Y2Tb1, mo 6ysin OTpUMaHi y BUTTISAL CTPIYOK 3 TOBIIMHOIO 150 MKM
3adikcoBaHa [10BHICTIO aMmopdHa CTPYKTypa. Briepiie nokasaHo, 1110 1oJaBaHHS epoiio (4-5 aT%) 3amicTb iTpito
IIPU3BOJUTH 10 iCTOTHOI 3MiHM aTOMHOI CTPYKTYpu amopdHoi ¢asu. [Ipu gocnimkeHHi NpoleciB HAHOKpUCTai3alii
OyJI0 IOBENEHO, 1O IJIs1 BCiX TPhOX CILIABiB XapaKTEPHOIO € IEPBUHHA KPUCTAi3allis, IPU sKill Mae micne
BupineHHs fcc-Al 3 amopdHOi MaTpuLli, Ipyu HACTYIHIM TepMOOOPOOLI 32 BUILUX TEMIIEPATYP BiOyBa€ThCS PicT
HaHOKpHcCTasiB Al Ta yTBopeHHs iHTepMmeTaninis, 3okpema RE3NiSAI19 niis cninay 3 epbiem. [TokazaHo, o
dhopmyBaHHs HaHO(DA3HOTO KOMNIO3UTY B criaBi AI86Ni7ColEr5Lal mpusBoguTh 0 OTPUMAaHHS MaKCUMAJIbHOTO
3HA4Y€HHs MiKpOTBEPAOCTI. BinnmpauboBaHi MeToan OTPUMaHHS aMOP(PHO-HAHOKPUCTATiYHUX KOMIIO3UTIB CILJIaBiB
AI86Ni7ColRE5Lal (RE =Y, Er) y BUrsisiai CTpU>KHIB Ta IJIaCTUH TOBIIMHOIO Bix 0,5 1o 3,5 Mm. Po3pobieHo
BiITIOBiHNI TEXHOJIOTIYHMN PErIaMeHT (J1abopaTOpHUIT) OTPUMAaHHSI 3arapTOBAaHUX 00'eMHUX 3pa3KiB CIJIABIB

cucremu AIS6IIM8P3M6 Ta BU3HAYEHHS iX MEXaHIYHUX BJIACTUBOCTEN.

Pedepar aHIJIiHCBKOIO:

The influence of chemical composition of alloys and quenching conditions on their propensity to amorphization,
phase composition and structure of rapidly cooled samples is investigated; Thermal stability of the amorphous
state, structural and phase composition of amorphous-nanocrystalline samples is determined. The quantitative
values of the structural parameters of a number of amorphous alloys on the basis of the Al§7-86TM8RES-6 system
and the connections between the chemical composition, the propensity to amorphization and the formation of
nanoscale structural components have been established. Three new alloys with increased amorphization ability
have been developed and manufactured. In samples of AI86Ni7ColY5Lal, AI86Ni7ColEr5Lal and
AI86Ni6C02Gd3Y2Tb1 alloys, obtained in the form of strips with a thickness of 150 ?m, a completely amorphous
structure was observed. It has been shown for the first time that adding erbium (4-5 at%) instead of yttrium leads
to a significant change in the atomic structure of the amorphous phase. In the study of the processes of
nanocrystallization it was proved that for all three alloys the primary crystallization is characteristic in which the
allocation of fcc-Al from the amorphous matrix takes place, with the subsequent heat treatment at higher
temperatures, the growth of Al nanocrystals and the formation of intermetallics, in particular, RE3Ni5Al19 for the
alloy with erbium. It is shown that the formation of the nano-phase composite in the AI86Ni7ColEr5Lal alloy leads
to the maximum value of microhardness. The methods of obtaining amorphous-nanocrystalline AI86Ni7ColRE5Lal
(RE =Y, Er) alloys in the form of rods and plates in the thickness from 0.5 to 3.5 mm have been worked out. The
corresponding technological regulation (laboratory) for obtaining tempered bulk samples of alloys of the
AI86TM8RESG system and their mechanical properties have been developed.
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