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NANOQUASICRYSTALLINE AlgsFesCrz ALLOY

Bohuk Y.0O., Kravchenko O.1., Byba E.G., Yurkova O.1.

The National Technical University of Ukraine —Kyiv Polytechnic Institutel, Physical engineering
faculty, department of High Temperature Materials; julys _rush@hotmail.com

Quasicrystalline Al-Fe-Cr alloys belong to the high-strength aluminum alloy
and have broad prospects for use in many areas of industry, especially in aviation
and transport. Thanks to the composite structure of a metal matrix (a-Al) with
located in it nanopowder particles icosahedral quasicrystalline i-phase, these alloys,
except low density, have high physicomechanical properties and necessary for
engineering practice, a combination of high strength with sufficient ductility stored
at elevated temperatures of operation due to inhibition of diffusion processes in
quasicrystals. Considering the nature of metastable nanoquasicrystalline i-phase,
the aim of this work is to study features of phase and structural transformations in

AlgsFe3Crs alloy obtained by spinninhuvannya (rapid hardening) superheated melt
during annealing for 30 minutes at different temperatures.

Established that quick hardened AlgsFe3Cr3 tempered alloy in the

temperature range 350-400°C for 30 minutes causes the gradual consolidation and
dissolution of quasicrystalline particles i-phase and the simultaneous growth of

nanoscale precipitates metastable intermetallic AlgFe. Heating to a temperature of

450°C and holding for 30 minutes results in complete disappearance of quasi-

crystalline i-phase alloy is biphasic: a-Al+AlgFe. Annealing at 550°C accompanied
the start of the transformation phase AlgFe to stable intermetallic compounds
Alq3Sro. Further raising the temperature to 575°C leads to extinction and formation

of intermetallic AlgFe stable intermetallic 6-phases: Al13Cro and Aly3Fes.
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