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Extrusion Die Design Using Finite Element Method
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Abstract

Aluminum extrusion processes, the velocity of aluminum
flow through the pocket and passing die has influencing to
achieve the complete extruded profile. To controlling the
aluminum flow, one useful method is design the bearing length
that is different dimension depending on the product profile. For
the actual operation, extruders has high experiences designer to
design and carry out the extrusion dies, fixed the die problems
after tryouts. Every trials and errors mean money has invested
into products that will be higher. This research brings the finite
element program to formulate the problems into model and
simulate the extrusion process. The billet has 127 mm diameter
and 482.6 mm in length and the material property is isothermal,
which has elastro-viscoplastic with strain hardening behavior.
The temperatures in extrusion process come from frictions
between the billet, container, and pocket are taken through the
Coulomb’s rule. The pre-heat temperature is 450 OC, die
temperature is 500 OC, ram speed is 5 mm/sec, and extrusion
reatio is 60.562. This product type is open profile. Result from
this research has compared with actual product found that
conform to actual process. First bearing length result to the non-

uniform velocity at exit, and the result after improve bearing

length around the profile, velocity become uniform, few extruded



profile distortion within acceptable, and smooth gradient of
temperature around the profile. The simulated results from finite

element conform to actual extrusion process.
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