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Abstract  The liquid extrusion process, which is developed by incorporating the strong points
of liquid metal forging and hot extrusion process, is a kind of new metal forming technology for
shaping nonferrous metal tube and bar products in recent years. Because the process is con-
cerned with aseries of complex problems in metallurgy, heat transfer, solidification and plastic
deformation, establishing its exact mathematic model is very difficult. The process parameters
are only selected by experience, which makes the quality control of products uneasy. For solv-
ing the problem, an artificial neural network has been applied to the process in this paper. The
knowledge base for shaping tube and bar products has been established and verified by 81 series
of experimental data. By this research, the key process parameters of liquid extrusion, includ-
ing deforming pressure and delay period, can be accurately predicted, and an important founda-
tion has been laid for advancing the new forming process utilized in practice.
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ST 1 2 3 4 5 6 7 8

@l 1 |- 2.1602 |- 1.1319 | - 1.8784 [- 0.9706 | 2.4861 |- 0.9845 |- 1.9701 | - 0.8901
ANl 2 |- 2.7428 |- 0.6015 |- 1.4267 |- 0.1922 | 2.9202 |- 0.3594 |- 1.5020 | - 0.1828
Bl 3 |- 2.3906 |- 1.6529 |- 1.5448 |- 1.5389 | 2.3895 |- 1.4799 |- 1.4734 |- 1.3048
| 4 |- 10.284 |- 2.9289 |- 6.3391 |- 1.4300 | 11.3105 |- 0.2629 | - 6.6250 | - 0.0521
AU\ BIME |- 6.6887 |- 1.1985 |- 3.4878 | 0.3756 | 10.9020 | 1.2414 |- 3.5749 | 1.6363
Wl 1 |- 5.5119 |- 2.6902 - 4.1514 |- 1.7670 | 5.3155 |- 0.9224 |- 4.2791 |- 0.6936
W[ BIfE |- 0.9118
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Ty C T,/ C v/mmes ! F/MPa
S bR T ARG 52
705 270 5 86 37.5 36. 44418 | 0.028155
e 705 260 3 94 37.5 36.91459 | 0. 015611
695 250 5 94 37.5 36. 90998 | 0.015734
715 250 3 98 42.5 42.49665 | 0. 000079
7 695 260 5 98 42.5 4. 50247 | 0.000058
705 230 3 110 47.5 48.52978 | 0.021680
705 270 4 90 37.5 36.60407 | 0.023891
B 705 230 5 98 37.5 37.49111 | 0.000237
705 250 4 98 42.5 42.49472 | 0.000124
695 250 3 102 42.5 44.74435 | 0.052820
) 715 250 3 102 47.5 48. 07526 0.012111
705 230 4 106 47.5 48.37124 | 0.018342
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