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An Analysis of Backward Extrusion Process with Torsion
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ABSTRACT

In this paper backward extrusion process with lower die rotation was studied to improve the conventional
backward extrusion problems ; requirement of large forming machine, the difficulty to selecting of die material
caused by high surface pressure, high cost of forming machine caused by improvement of noise and vibration, and
etc. In this experiment, model material, plasticine, was used of specimen The result values of torsional and
conventional backward extrusions were analyzed and compared FE-simulation is used for analysis with
DEFORM-3D. These results show that the torsional backward extrusion is very useful process because this process
can obtain the homogeneous deformation, low forming load. Decreasing forming load improves die life and makes it
possible to use press of relatively low capacity. Also this process can reduce comer cavity, improve the initial
cast-structure, owing to the high deformation and uniform strain distribution.
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Table 1 Process conditions for the simulation in
axisymmetric backward extrusion
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a) Schematic diagram of
Press (b) Hydraulic Press(5t)

Fig. 1 Model Press Unit

Fig. 2 Punch and Die Set

Fig. 3 Initial specimen
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Fig. 4 Deformation pattemns
(a) The torsional backward extrusion

(b) The conventional backward extrusio
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Fig. 5 The relative pressure (P/Py) to the angular
velocity( w ),
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P . The pressure for the torsional backward extrusion
Py : The pressure for conventional backward extrusion
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Fig. 6 Velocity vectors distributions
(a) The conventional backward extrusion
(b) The torsional backward extrusion
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b) The torsional backward extrusion
Fig. 7 Effective strain rate distributions

(@) (b)

Fig. 8 Effective stress distributions

(a) The conventional backward extrusion

(b) The torsional backward extrusion
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