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Numerical Simulation of Aluminum Profile Extrusion Based on HyperXtrude

Ni Zhengshun, Liu Shibai, He Chang
('School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: By means of the finite element software system of HyperXtrude, makes a numerical simulation analysis
on the extrusion process of polygon hollow aluminum profile, and obtains the distribution of velocity, stress» tempera-
ture as well as grain size during the process. The simulation results show that the HyperXtrude can accurately predict the
profiles deformation in the extrusion process, which provides important basis for the design and manufacture of the

extrusion dies.
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Fig. 1 The section size of the profile
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Fig. 2 The die structure design

3 EBMBIFEREEN

3.1 HEMERITHHER

IR AA R E ] pro/E BB SE U, 1k
F Pro/E IR ECRIHCG b FESUAT IR, A
JG LA IGES #ali ASM 8 XRAE, FHTE HyperXtrude
AL cAD UKL S A XA R T 0 4 2]
Gy, RO A A 2044 5 J2OC I, FE
AR X, VBT R 1 A 8 SR BIT A . T



40 (]S N DO AN S S 4

2012 4F

YEHF A0 B bR AR T AR R 4y, oAt
543 R FH PO A BT RS 0] 43 o IS ] 4 BT A
WA E Lok (ARRMA ) BT T .
BRI, 5 B AT A& BRI TR/ MRS 0.5 mm
At FB 3 A BT RO B g R, BIVES T AR o
b, FIGRIAR RO, BRI ) 2 44 TT A
FITMHE . B 3 A BROC AR

Lo}

Tf’FTb s

3 ARTHOWEE
Fig. 3 The finite element analysis model
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Table 1 The extrusion parameters used in simulation
B R BAZ BRI PR, SoRPIRiRE
mm mm*s") C
210 51.65 1 480

3.3 HFERTHEEEEE
GRHRE R  EARE FBHRATEmE, ZHE
HAR ful i BESERH ST ROVE T, JFPEBE R SR A 284
A o — BRI 2 R
1) O AT
f=uo,, (4)
b BRI T
R BESE I
o, AR EORAR L fih A 17K 1) IE R T
SR SRR filh AL Y5 10 AE N S BN, H
R BEEA
2 ) BYYIEESA Y
f=no, (5)
b BRI T
R BESE I
o, MR BT D AR )
AL PR i T 22 ] B TE I T BRI,
K BT VI EE SRR

TESEPRER LR B T R i R v, IR SR |

I 5 s ) PAYBGE [ A 2 fph 7 7 850K, 5% s aod g v 41
BHARL AR N s i T, HAR SR 2
[IAHELRGAS, WA AN R AR R 3l , &5 Rk BT
DIFEEATY . IR EA AR S, SR SRR

[ 2 foh 1T %) 2 S 107 7 k0N, HL 4 T8 BB ARAS — 2
B Sh R, R PR BRI Y . PRI R B — it
o388,

4 BRPERSHH

S 3 WP R T B AL, A3 T 2
25D BRI BT R R OB ES R, AN 4~12 s
4 9 RURE H AR JRE O A A

Contour Plot
Velocity (mm/s)(Mag)
Analysis system
5.227E+01
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i4 905E+01
4.865E+01

% No result
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Min=4.865E+01
Nodes 421046

B4 HOBEERESS
Fig. 4 The outlet-section velocity distribution of profile
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Fig. 5 The billet velocity distribution in portholes
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Contour Plot
Velocity (mm/s}Mag)
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Fig. 6 The displacement distribution of profile
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Fig. 7 The deformation distribution of profile
Hy 2 BT, HUBF H DOm0 RS S
AH 5] HXTFR,

KERUREANE . PERE S A/,
A S R 0 R
g AUk R B A A 1

Contour Plot
Temperature (deg C)(Scalar value)
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Fig. 8 The temperature distribution of profile
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Contoer Plot
Grain Size(microns) (Scalar value)
Simple Average

SitEy
L2 411E+00
=2.285E+00
=—2.159E+00

# No result
Max=2.789E~+00
Nodes 25781
Min=1.655E+00
Nodes 10928

Eo BMBRHR~THH

Fig. 9 The grain size distribution of profile

Contour Plot
Yield Stress (MPa)(Scalar value)
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Fig. 10 The strength distribution of profile
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Fig. 11 The stress distribution of the model
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Fig. 12 The strain distribution of the model
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