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Exprimental investigation of effect of material temperature and die profile on
mechanical and metallurgical properties of 6061 aluminum alloy in forward
thixoextrusion process

D. Abolhasani*”, D. Javabvar? and H.R. Ezatpour®
! M.Sc., Manufacturing Dep., Islamic Azad University, Dezful Branch, Dezful, Iran
2 Assist. Prof., Dep. of Aerospace Eng., Shahid Sattari Aeronautical University of Science and Technology, Tehran, Iran
% Ph.D. Student, Dep. of Materials Science and Metallurgical Eng., Eng. Faculty, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

Two thixoforming process parameters i.e. billet temperature and die profile were experimentally investigated
on a commercial 6061 Aluminum alloy which is typically used in aerospace industries and composite
materials. Metallurgical and mechanical results show that extruded parts in 620 °C have spherical grains and
better elongation than extruded parts in other temperatures. Also, metallographical evaluations show that
there is no important microstructural difference between conical and curve dies thixoformed specimens.
Although, according to tensile test result, curve die thixoformed specimen show better mechanical properties
than conical die thixoformed specimen. This may results because of higher residual stress resulted from
higher stress concentration in the conical die.

Keywords: 6061 Aluminum alloy; Forward thixoextrusion; Semisolid material temperature; Die profile.
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