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Optimization on extrusion mold for large hollow aluminum profile based on
HyperXtrude
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Abstract: Extrusion molds play a key role in the production of aluminum profiles, and reasonable mold design is essential for extruding
high-quality aluminum profiles. Therefore, for the large hollow aluminum profiles extruded by split-flow combined mold, the process char-
acteristics of the profiles were analyzed, and the 3D model of the extrusion mold was established. Then, the extrusion process of aluminum
profiles was numerically simulated by using software HyperXtrude based on Arbitrary Lagrange-Euler (ALE) algorithm, and aiming at the
problem of serious uneven metal flow velocity in the initial mold simulation, two times of optimization ( the modification of choke block
structure and the adjustment of height) were designed to correct the extrusion mold for aluminum profile. The results show that the opti-
mized extrusion mold extrudes the aluminum alloy profiles with uniform flow velocity and basically no deformation, which effectively solves
the problem of uneven metal flow velocity caused by unreasonable initial mold design.
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Fig. 1 Schematic diagram of cross-section size for profile
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Fig. 3  Finite element model of profile extrusion process
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Fig. 6 Equivalent stress distribution nephogram of profile cross-section
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Fig. 7 Structure diagrams of choke block before (a) and after (b) modification
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after the first optimization
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Fig. 15 Metal flow velocity distribution nephograms of cross-section which is 5 mm above choke block in welding chamber
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