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A Three-Dimensional Finite Element Analysis of Hot Square Die Extrusion
Considering the Effect of Die Bearing

Yeon-Sick KANG, Dong-Yol YANG
Department of Mechanical Engineering, KAIST

ABSTRACT
The variation of die bearing is primary way to control the metal flow in hot square
die extrusion process. Finite clement computations are carricd out to assess the influence
of die bearing on metal flow and state variables. The finit ciment method is developed
based on ALE description for a rigid-viscoplastic matcrial. Since thermal state affccts
greatly the product quality, temperature distribution is also analyzed. As a computational
example, hot square die extrusion with varicd die bearing lengths has been analyzed for

the profile of a L-section.
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Flowstress: O = C(T)(E)m(ﬂ
temp c m Coeff, k Pcp h/ hlub
. N/(sec: °C) N/(mm3°C) N/(sec-mm-°C)
300 °C 101.60 0.084169 H13
284 3.7
400 °C 53.60 0.08258 0.0033/13.5
A12014-T6 | 168.57 2.65
500 °C 26.87 0.081507

Table 2 Thermal properties and heat transfer
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Table 1 Stress-strain rate properties with coefficients
respect to the temperature
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Fig. 1 Flow chart for solving procedure Fig. 3 Configuration of the die bearing
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Fig. 4 Mesh configuration of
(a)workpiece and (b)tool
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Fig. 6 Temperature distribution of the
tools
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Fig. 8 Comparison of velocity distribution
between (a) extrusion with constant die land
length and (b) extrusion with variable die land
length
Fig. 7 Velocity distribution on the die exit
plane with respect to ram displacement
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