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Finite element simulation on hot extrusion process

of 7050 aluminum alloy
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Abstract: Being in great quantity, heavy weight and poor working conditions in conventional
engineering machinery, finite element method was used to simulate the deformation behavior of
7050 aluminum alloy during hot extrusion process in order to verify if the aluminum alloy can
replace conventional steel. Meanwhile, parameters like extrusion load, flow rate of metal
particles, effective strain, effective stress and temperature field were analyzed. The results
demonstrated that the hot extrusion process can be divided into four stages, i. e. upsetting and

filling stage, extrusion start stage, stable extrusion stage and the end stage separately. The
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distribution of effective strain in the transverse direction is more homogeneous than that in the
longitudinal direction, achieving almost good homogeneity in the billet except for the head part.
At the hole of the extrusion die, dead zone is formed and the effective stress reaches the
maximum value.

Key words: 7050 aluminum alloy; hot extrusion; finite element simulation; deformation

behavior
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Fig. 1 Die structure and 3D FEM model
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Fig. 6 Effective strain distribution in different deformation stages
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