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Fig. 1 Section of an aluminium material
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Initial mesh
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Fig. 3 Curve of load vs time
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Fig. 4 Deformation mesh
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Fig. 5 Distributions of equivalent strain
(a) —A: 0.0010; B: 0.2297; C: 0.4483; D: 0.6669; E: 0.8850 F: 1.1041
(b) —A: 0.0738; B: 0.9096; C: 1.7453; D: 2.5811; E: 3.4169; F: 4.2526
(c) —A: 0.4303; B: 0.9795; C: 1.5287; D: 2.0779; E: 2.6271; F: 3.1763
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Fig. 6 Distributions of temperature field ( C)
(a) —A: 450.81; B: 488.78; C: 526.78; D: 564.72; E: 602.68; F: 640. 65
(b) —A: 452.25; B: 494.98; C: 537.72; D: 580.45; E: 623.18; F: 665.91
(¢) —A: 459.94; B: 535.92; C: 611.89; D: 687.87; E: 763.85; F: 839.82
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Fig.7 Distributions of stress component along extrusion direction ( 10* Pa)
(a) —A: 251.45; B: - 195.64; C: - 139.83; D: - 84.03; E: - 28.22; F: 27.59
(b) —A: - 394.00; B: — 293.69; C: - 193.39; D: - 93.09; E: 7.21; F: 107.52
(¢) —A: - 273.43; B: — 206.28; C: — 139.14; D: - 72.00; E: — 4.85; F: 62.29
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NUMERICAL SIMULATION OF ALUMINIUM MATERIAL
EXTRUSION PROCESS BY FINITE ELEMENT METHOD

Zhou Fei, Peng Yinghong and Ruan Xueyu
National Die and Mold CAD Engineering Research Center,
Shanghat Jiao Tong University, Shanghai 200030, P. R. China

ABSTRACT A nonthermal extrusion process of a typical alminium material has been simulated by three dimensional
rigidtvisoplastic finite element method. Three different stages of the extrusion process were described in detail. In every
stage, the distributions of stress, strain and temperature field and the curve of load versus time were also given to assist in
design of dies and the selection of equipments for the aluminium extrusion process. Meanwhile, the technological treat-

ments of FEM for simulating three dimensional plastic deformation process were also discussed.

Key words aluminium material working area numerical simulation
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