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Numerical Simulation of Solid Aluminum Profile Extrusion and
Optimization of Die Structure
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ABSTRACT: The paper aims to improve the working belt, flow block and flow angle of mold to solve the uneven flow at the
exit of a certain solid aluminum for vehicle. This paper used the professional aluminum profile extrusion forming finite element
software system to analyze the extrusion process of the profile and simulate the steady extrusion process. The relative speed dif-
ference was used as an index to measure the speed uniformity. The profile flow rate extruded by the initial mold structure was
not uniform. The metal flow rate at the exit of the mold was made uniform by changing the length of the working belt, adding a
chock block, and increasing the flow angle. The improved mold is subjected to less pressure, which can reduce the wear of the
mold and increase the life of the mold. The simulation results are in agreement with the experiment.
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Tab.1 Extrusion simulation process parameters

B P o/ BRI IR 7 da il b2y
(mm-s™") B/ C M EE/C HE/C
2.5 470 400 520
L4y
\ TAEH

Y

K3 ABRITAER

Fig.3 Finite element model

2

2.1

N T FALEEL Y A T A A, T
JERIXNS 25 (Do) SRFEATFINT o BERINS 22 B B AR
BEN W1

< |Vi - Va|

Dwdziﬂ_;EL_xlmwe (1)

FH e v XL R 5 v BT RO
BPE s n N AR

4 AT 22 R, T2 62 i F 5
FERYGS), i s R, AR 22 Y i f
K, T AL D 2
2.2

VS STIRRILY N2 /N 7k 7 D AR Sl R AV ST
BEL M 1 AR BB R AR TR L 2% A DL P A Y



B1E HoM

JRIGEIL A - S0 HHE BR B B R BUE A S BB Z5 LAk 37

JE 3 H AR FLE ) Ao LR L HE A 1 4 T 9 1 L AL T
4, NKE 4 \TLLEH, B W& EREREDT, N
204.77 mm/s; AB FHAL )4 JE i B 0w, i CD
PO AL Y 4 T T R AIK, A 7E D ALY 4R T f 1K,
105.12 mm/s o BB OB 4 )R U 2 18 F
99.65 mm/s, MRHEF( 1)1, M AN 20 15.64%.
FH L) ) e A5 2L R S5 A AN 5 3L 48040 1R T 2 T
VERF R RE | SR By . 38 m 5 | 1 0 5 XX 00 R A
BELEAy ekt , DAt/ N R R I ) 3 25 5, RUEROE
Analysis system

i,
204.77
[193.70 :
182.63 J i
517155
[160.48

149.41 ’
—138.34

127.26
[116.19
105.12

No result

3 R ) o B 0 o

Fig.4 Initial metal flow rate profile of mold
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Fig.6 Improved flow rate profile of the working belt
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Fig.9 Mold structure after increasing the flow angle
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Fig.10 Flow rate distribution after increasing the flow angle
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Fig.12 Profile temperature before and after optimizing
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