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A Three-Dimensional Finite Element Analysis of Hot Extrusion through Square
Dies by automatic remeshing Technique with modular concept

Y.S.Kang, D.Y.Yang
Dept. of Precision Engineering & Mechatronics, KAIST

ABSTRACT

Anupdated Lagrangian finite element analysis with automatic remeshing scheme is applied to the
three-dimensional hot extrusion through landless square dies. In the remeshing procedure, it is very
difficult that the meshes are generated automatically with consideration of physical characteristics. In
the presented study, the mesh generation is accomplished by modular concept. The generated meshes
by modular concept have advantages, especially for three-dimensional problems, such as economized
computational time and consideration of physical characteristic. In the problem, orifice shapes of
square die are divided into two for the extrusion of solid sections. The orifice adaptive modules are
developed for each type and the numerical examples are carried out for each type.

Key Words : Extrusion through Square Dies , Modular Concept , Automatic Remeshing
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6 = oe)"
2 Coeff k c h
temperature ¢ (Nmm?) n & P by | €
NAsec:oC) | NAmm?-°C) | NAsec-mm-C)
200 °C 84.18 0.075
DIE and Punch 28.4 3.9 0.0033 06
400 °© 31.05 ! ) y
¢ 0.141 W.P. (AI-1100) 242.148 | 2.427 135.02
500 °C 14.49 0.224

Table 2. Thermal properties and heat transfer coefficients

Table 1. Stress-strain rate properties of Al-1100 given
with respect to the temperature
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Figure 1 Flow chart for automatic remeshing
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Figure 3 Mesh configuration of orifice adaptive module (I)
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Figure 4 Mesh configuration of orifice adaptive module (IT)

Figure 2 Selected basic modules for the analysis
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Figure 5 Mesh system for extrusion of cross section

Figure 6 Distribution of effective strain rate for extrusion
of cross section at the punch travel of 4.25mm

Figure 8 Temperature distribution of die and
punch for extrusion of cross section

Figure 7 Distribution of temperature for
extrusion of cross section at the
punch travel of 4.25mm



QN

D\

N’

N

o
N

e

e
N

NN

/7]
774
,l//
%
7

{‘:\

T\P\ P\
{d
// \,\\\g
=L
/l/r\\\\
el
=t
LT
1 \J\N\N
M~
/r/h\\"\.\
-4 \"\\
// N
| \\‘ ]
//5\ M~ L
N -
o
I~
H
" ~

Figure 9 Construction of orifice adaptive module part
for extrusion of elliptic section
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Figure 10 Mesh system for extrusion of elliptic section
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Figure 11 Distribution of effective strain rate for extrusion
of elliptic section at the punch travel of 3.74mm

- 72 =



|
__‘__,‘_—L—’
N—A—T""1
L1
N
N1
41
N _—!/’“’
N1
-
B | Lt
L1
|
N _—_-—F‘——
T
|
W — T
1]
Nt—1
L
| —
|
|t
"”
@ 1]
f"d

Figure 12 Mesh system .
L for extrusion of trochoidal gear section

Orifice Profile
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Figure 13 Distribution of effective strain rate for extrusion
of trochoidal gear section at the punch travel of 3.89mm

Figure 14 Distribution of temperature for extrusion of

trochoidal gear section at the punch travel of 3.89mm
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