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A Three-Dimensional Rigid-Viscoplastic Finite Element Analysis of Hot
Square Die Extrusion with Flow Guide

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

ABSTRACT

In square die extrusion, flow guide and die land play important roles for controlling
the metal flow in die design. In the present work, the flow guide and the die land are
considered for the die construction. Based on ALE description, rigid-viscoplastic finite
element analysis is carried out to assess the effects of process and die design parameters.
The thermal state affects greatly the product quality in hot extrusion. In the present work,
the temperature distribution is also analyzed in the framework of rigid-viscoplastic finite
element computation. As a computational example, hot square die extrusion with flow
guide and die land has been analyzed for the profile of a H section.
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temp C (N/mn?) m
300 °C 101.60 0.084169
400 °C 53.60 0.08258
500 °C 26.87 0.081507
Table 1 Stress-strain rate properties of Al
6061-T6
(n+1) step
Coeff.| k PG h /by
N/(sec- °CY Nf(mm?*°C) N/(secmm-°C)
H13 28.4 37 |00033/—
Al 6061-T6| 17636 261 | 0.0033 /3032

Table 2 Thermal properties and heat (n) step
transfer coefficients Fig. 1 Construction of pseudo material
domain for temperature analysis
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Fig. 3 Dimensions of the flow guide
Fig. 2 Flow chart for solving procedure and the orifice profile
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orifice profile

Fig. 4 Configuration of

& ie and flow guide
46:? 5

Fig. 5 Mesh configuration of
(a-c)workpiece and (b)tool

Distribution of Vrel 676
(=Vi/Vmox)

NN e85 |
Fig. 6 Distribution of (a) effective strain X.go\ (2)
rate and (b) workpiece temperature m‘\W—/

without flow guide

Distribution of Vrel

(=Vi/Vmox)
(b)
%H 1 : 480.50
1~ 2 . 48353
3 . 486.57 with flow guide ond
4 - 489 60 varied die land
IS 5 . 492 .64 Fig. 8 Comparison of velocity

_ distribution (a) with flow guide
Fig. 7 Temperature distribution around the flow guide (b) without flow guide
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