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Fig. 1 BP network used for prediction of

deforming pressure
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Fig. 2 Relation between MS error of network and its deforming pressure model parameters

(a) —Learning-rate T; (b) —Momentum term coefficient a; (¢) —Number of hidden nodes
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Fig. 3 Relation between MS error of network and its deferring time model parameters

(a) —Learning-rate T; (b) —Momentum term coefficient a; (¢) —Number of hidden nodes
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Table 1 Estimating results of neural network modeling of deforming pressure by liquid extrusion

Sample Pouring Die Deferring Pressing Deforming pressure /M Pa Error
No. temperature/ 'C  temperature/ C time/ s velocity/ (mmes™ ") M easured Estimated ! %
1 715. 00 270. 00 37 4.00 86. 00 88.76737 3.21%
2 715. 00 270. 00 37 3.00 90. 00 91.797 84 1.99
3 705. 00 270. 00 37 4.00 90. 00 91.88671 2.09
4 715. 00 250. 00 47 5.00 94.00 95.07048 113
5 705. 00 270. 00 42 4.00 94.00 95.03228 1.09
6 715.00 250. 00 47 4.00 98. 00 98. 02738 0.02
7 705. 00 250. 00 42 4.00 98.00 98.01557 0.01
8 705. 00 270. 00 47 3.00 102. 00 100. 962 2 1.01
9 695. 00 270. 00 42 3.00 102. 00 100. 969 1 1.01
10 695. 00 250. 00 42 3.00 106. 00 104. 0326 1.85

Hidden= 5, 1= 0.4, a= 0.9
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Table 2 Estimating results of neural network modeling of
deferring time by liquid extrusion
Sample Pouring Die Deferring Pressing Deferring time/ s Error
No. temperature/ C  temperature/ ‘C pressure/ MPa  velocity/ (mme®s™ ') M easured Estimated ! %
1 705. 00 270. 00 86. 00 5.00 37.50 36.40295 2.92
2 715.00 250. 00 94. 00 3.00 37.50 36. 84210 1.75
3 695. 00 250. 00 94. 00 5.00 37.50 36. 85708 1.71
4 705. 00 230. 00 98. 00 4.00 37.50 37.43349 0.17
5 705. 00 270. 00 90. 00 5.00 42.50 38.589 14 9.20%
6 705. 00 250. 00 98. 00 4.00 42.50 42.564 48 0.15
7 705. 00 270. 00 98. 00 4.00 47.50 47. 44738 0.11
8 705. 00 250. 00 102. 00 4.00 47.50 48.05003 1.15
9 705. 00 230. 00 106. 00 4.00 47.50 48.36191 1.81
10 705. 00 230. 00 110. 00 3.00 47.50 48.52649 2.16

Hidden= 7, 1= 0.3, a= 0.9
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Application of artificial neural network
in process of direct extrusion during

solidification of liquid metal

Qi Lehua, Hou Junjie, Yang Fang, Li Hejun
Department of Mechanics, Northwestern Polytechnical University, Xi’ an 710072, P. R. China

Abstract: The direct extrusion during solidification of liquid metal is a kind of new process for forming tube, bar or
shaped products. This process is distinguished for its characteristics of high efficiency and energy saving. The method of
artificial neural network was utilized to research the coordinating of the process parameters and the prediction of the form-
ing pressure, and the model was established. The predicted values were in accordance with the experimental results. So an

effective measure for foreseeing and controlling the forming quality of the process was provided.
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