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ABSTRACT Air atomized powders of 2024 Al-3mass%Fe-5mass%Ni (3F5N) alloy up to
45 pm in diameter were cold isostatically pressed and further extruded at 623K in argon
atmosphere.  The age hardening behavior and tensile properties of the 3FSN extrusion
specimens subjected to various thermo-mechanical treatments (TMT: RA, RSA and SRA)
which included warm rolling (R), solution treatment (S), and aging (A) at 428K have been
compared with those of the specimen after T6 treatment without warm rolling, with particular
emphasis on the improvement of the strength and ductility. The values of the aging peak
hardness of the specimens subjected to TMT with warm rolling were higher than those of the
specimens subjected to T6 treatment. The increase in peak hardness is due to the improved
precipitation behavior of the S' phase as well as work hardening. The tensile tests of the
specimens aged to a peak hardness level at 428K reveal that TMT treatments cause a substantial
improvement in the tensile properties. Electron microscopy of TMT materials revealed that
the precipitates of the S' intermediate phase formed on dislocation lines, are finer and more
uniform than those of T6 material. Such a fine and uniform distribution of the S' phase is
considered to enhance the age-hardenability of TMT materials.
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1. INTRODUCTION

Recent studies of rapidly solidified powder (RSP) Al-Si [1] , Al-Fe [2] , Al-Fe-Ni [3] , and
Al-Cr-Zr [4] system alloys have suggested the possibility of the development of a new alloy with
zood heat or wear resistance [5, 6].  The authors have previously studied [ 7, 8] the effect of nickel
additions (0-10 wt%) for RSP 2024Al-3Fe-Ni alloys on mechanical properties of extrusions,
especially in the temperature range from room temperature to 473K, which is required for
automobile application.  The study made clear that with increasing nickel addition, the tensile
strength increased markedly but the elongation decreased. This was especially noticeable for an

addition of 10 wt% Ni which resulted in brittle properties at room temperature, due to the increase















