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Steady-State Simulation of Aluminum Profiles Based on

HyperXtrude and Optimization Design of the Die

He Chang, Ni Zhengshun, Xie Yaohua
('School of Mechanical Engineering, Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: Simulates the extrusion process of some aluminum profile through the extrusion simulation software
HyperXtrude, and obtains the displacement, velocity distribution and metal flow of the extrusion profile under the steady
state simulation condition. According to the simulation results, puts forward the solution for non-uniform velocity distribu-

tion by modifying the lower die structure and optimizing the bearing length, and provides reference basis for the aluminum

extrusion die design.
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Fig. 1 Three-dimensional of profile

[e——80.8 mm —

(3.0 mm

> [ 3.0 mm

[—41.9 mm

lfSOmm

—[=—3.0 mm

85.9 mm

3.0mm+1 I“ |73.0 mm
¥ ' 1
ZO.f mm T
LJ— 12.1 mm T
71.7 mm

2 BIEEE
Fig. 2 Profile section
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Fig. 3 The structure of extrusion die
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Fig. 4 The length distribution of bearing
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Table 1 Parameters of 6063 aluminum alloy

MEEE (p)/ NIIHE (B,
(kg m™) Mpa
2700 25
SEEE (R)
(5 Cmol *K)™")
8.314 5.385

WiERe (0)y
(3 mol™)
141 550

MAFRE (m)y  WEEFEE )

9
591052 X 10
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Table 2 The grid information of FEM model
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Table 3 Extrusion process parameters
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“ ¥ Fig. 5 The finite element analysis model
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Fig. 6 The displacement of profile
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Fig. 7 The velocity of profile
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Fig. 8 Velocity distribution of the metal flow in the porthole
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Fig. 9 Velocity distribution of the metal flow in the die hole
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Fig. 10 Modified bottom die

Contour Plot
Displacement(mm)(Mag)
Analysis system
1.762E+01]
[.566E+01
M-1.371E+01
=1 175E+01
£-9.790E+00
£-7.832E+00
%—5 874E+00
3.916E+00
%I 958E+00
0.000E+00
# No result
Max=1.762E+01
Nodes 163760
Min=0.000E+00
Nodes 79858

11 EREERMABE

Fig. 11 The displacement of profile with modified die
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Fig. 12 The velocity of profile with modified die
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Fig. 13 The die bearing length optimization
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Fig. 14 The profile displacement for final design
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Fig. 15 The profile velocity for final design
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