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Abstract

The deformation mechanism and motion process of extrusion of aluminum alloy tubes with external
diameter change, internal diameter change and composite diameter change are discussed. In view the
fact that the punching needle is easy to break when the external diameter and composite diameter
change, the force of the punching needle and the mold is calculated by Abaqus simulation and the
process parameters and structure of the mold are optimized. The selection of materials for punch-
ing needle adopts heavy load die steel such as 3Cr2W8Vi. At the same time, the precise hydraulic
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locating and accurate shifting function of the punching needle are realized by controlling the model,
and the difficult problems in the application and production process of aluminum alloy changing
tubes are solved.
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Figure 1. Variable diameter pipe
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Figure 2. Concentric reducing pipe
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Figure 3. Punching die for tubes with changing inner diameter
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Figure 4. Extrusion die with external variable diameter
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Figure 5. Composite variable diameter extrusion mold
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Figure 6. Bamboo-like defects
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Figure 7. Stress analysis diagram of piercing needle
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Figure 8. Stress in the needle and needle tip 1 s after the start of backward displacement of the punching needle
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Figure 9. Stress in the body of the punch when backward deflection begins after 1 s
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Figure 10. Stress at the tip of the punch at the start of the backward displacement of the punch 1 s after the start of the perform
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Figure 11. Stress in the needle and needle tip 1 s after the start of backward displacement of the optimized perforator
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Figure 12. Stress at the tip of the perforated needle 1 s after the start of backward displacement after optimization
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Figure 13. Stress in the needle body when the backward deflection of the perforated needle begins 1 s after the optimization
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Figure 14. Analysis of the fixed pin velocity
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Figure 15. Punch pressure analysis chart
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Figure 16. Dual control model of pressure and speed
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Figure 17. Hydraulic pin pressure detection diagram of 55 MN extrusion machine of Northwest Aluminum Co., Ltd.
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