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Prediction model for extrusion force of Cu-0.75Cr alloy based on
least square support vector machine

SHU Fu-hua

(School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430074, China)

Abstract: A novel prediction model for extrusion force of Cu-0.75Cr alloy reverse extrusion process based on least
square support vector machine(LS-SVM) was proposed. With fault plane contraction rate, convex model awl angle and
extrusion temperature as influence factors, and with extrusion force as influence object, the complex nonliner relations
among the influence factors and influence object were fitted by LS-SVM model. Orthogonal experiment was taken to
obtain data samples, and LS-SVM model was established through the data samples, so that the extrusion forces of
Cu-0.75Cr alloy under different backward extrusion process conditions can be predicted by this model. The results show
that not only the prediction accuracy and treatment speed by this model are much higher than those of artificial neural
networks(ANN), but also the construction speed is higher than that of standard SVM, and the practical prediction errors
are less than 3.0%.
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Table 2 Test results of samples by ANN model
- Farlllgaplta;nz Convex model  Extrusion Extrusion process, F/kN
bl contractio awl angle,  temperature/ ANN LS-SVM
No. rate, /() Test value Prediction Error/% Prediction Error/%
%) value value
1 120 39 700 869.4 846.8 2.60 888.53 2.20
2 150 39 740 975.2 935.6 4.06 958.9 1.67
3 170 39 820 1197.2 1255.6 4.89 1231.2 2.84
4 120 52 700 687.9 722.8 5.07 706.1 2.65
5 150 52 740 732.5 772.2 542 748.7 2.21
6 170 52 820 781.2 821.1 5.11 797.3 2.06
7 120 62 700 1 008.5 1071.2 6.21 989.1 1.92
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8 150 62 740 1102.7 1145.1 3.85 1228.6 2.35
9 170 62 820 12852 1256.8 222 1261.8 1.82
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Fig.4 Comparison of prediction results by different methods
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