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Optimization of die bearing for aluminum profile extrusion die
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Abstract: BP artificial neural network, genetic algorithm and FEM simulation were applied to optimize the design
of profile extrusion die on MATLAB foundation. A three layer neural network was used to set up mathematical
model for profile extrusion dies with different bearing lengths. Orthogonal test was arranged for numerical simula-
tion to get Z-velocity at the die land exit which was used as the target value of the model. The neural network is
trained by the above Z-velocity values to form knowledge source, and the general optimized solution was attained
through genetic algorithm. At last, the optimized bearing of the extrusion die was analyzed by FEM and compared
to the design with experiential way. The simulation results show that the optimization of die bearing is effective.
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Table 1 Factors and their levels of

orthogonal test (mm)

Factor

Level
Lo L L» L3 La Ls

Level 1 8.0 7.8 7.6 7.4 7.2 6.2

Level 2 7.7 7.5 73 7.1 6.1
Level 3 7.4 T2 7.0 6.0
Level 4 7.1 6.9 5.9
Level 5 6.8 5.8
Level 6 5.4
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Table 2 Orthogonal test of

numerical simulation and results

Die parameter and simulation result

Test No.  po/ Ly La/  Ls/ Lal Ls/

mm mm mm mm mm mm

SDV

1 8.0 &80 80 80 80 80 0.8391
2 8.0 7.8 7.6 7.4 7.2 6.2 0.9629
3 8.0 7.8 7.6 7.4 7.2 5.4 0.8423
4 80 7.8 7.6 7.4 7.1 6.1 0.769 1
5 80 7.8 7.6 7.4 7.1 5.4 0.8140
6 80 7.8 7.6 7.3 7.1 6.0 0.7506
7 80 7.8 7.6 7.3 7.1 5.4 0.7879
8 80 7.8 7.6 7.3 7.0 6.0 0.7423
9 80 7.8 7.6 7.3 7.0 5.4 0.7878
10 80 7.8 7.5 7.3 7.1 6.1 0.7512
11 80 7.8 7.5 7.3 7.1 5.4 0.8297
12 80 7.8 7.5 7.3 7.0 6.0 0.7291
13 8.0 7.8 7.5 7.3 7.0 5.4 0.796 1
14 80 7.8 7.5 7.2 7.0 6.0 0.7585
15 80 7.8 7.5 7.2 7.0 5.4 0.8026
16 80 7.8 7.5 7.2 6.9 5.9 0.7237
17 80 7.8 7.5 7.2 6.9 5.4 0.8063
18 8.0 7.7 1.5 7.3 7.1 6.1 0.7554
19 8.0 7.7 1.5 1.3 7.1 5.4 0.8097
20 8.0 7.7 1.5 7.3 7.0 6.0 0.7559
21 80 7.7 1.5 1.3 7.0 5.4 0.9497
22 80 7.7 1.5 7.2 7.0 6.0 0.9120
23 8.0 7.7 1.5 7.2 7.0 5.4 0.9137
24 80 7.7 1.5 7.2 6.9 59 0.7385
25 8.0 7.7 1.5 1.2 6.9 5.4 0.8003
26 8.0 7.7 7.4 7.2 7.0 6.0 0.7527
27 8.0 7.7 7.4 7.2 7.0 5.4 0.8218
28 8.0 7.7 7.4 7.2 6.9 59 0.778 5
29 8.0 7.7 7.4 7.2 6.9 5.4 0.7915
30 8.0 7.7 7.4 7.1 6.9 59 0.7837
31 8.0 7.7 7.4 1.1 6.9 5.4 0.8181
32 80 7.7 7.4 7.1 6.8 5.8 0.698 4
33 8.0 7.7 7.4 7.1 6.8 5.4 0.8123
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Fig. 3 Structure of BP artificial neural network
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Table 3 Comparison between simulation results

and BP artificial neural network

L L L L L L lative
No. o/ 1/ 2/ 3/ 4/ s/ SDView SDVip Relative

mm mm mm mm mm mm error/ %

8.0 7.7 7.4 7.1 6.8 5.6 0.9991 0.9988 0.03
8.0 7.7 7.4 7.1 7.0 5.8 0.9043 0.9044 0.01
8.0 7.8 7.5 7.4 7.1 5.4 0.7230 0.7227 0.03
8.0 7.7 7.4 7.1 7.1 6.1 1.1750 1.1749 0.01
8.0 7.7 7.4 7.1 7.1 5.4 1.1542 1.1540 0.04
8.0 7.8 7.6 7.4 7.1 5.6 0.9082 0.9085 0.03
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Fig. 5 Extruding status of profile by first die
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Fig. 6 Z-velocity at orifice plane of first die
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Fig. 8 Z-velocity at orifice plane of second die
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Fig. 9 Extruding status of profile by third die
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