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Fig. 4 Metal flow during extrusion process
(a) —Stroke 0 mm; (b) —Stroke 2. 67 mm;
(¢) —Stroke 5.00 mm; (d) —Stroke 7.50 mm;

(e) —Top view; (f) —Front view
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Distribution of effective strain

(a) —Stroke 2. 67 mm; (b) —Stroke 5. 00 mm; (c¢) —Stroke 7.50 mm
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Fig. 8 Distribution of velocity along extrusion direction (Unit: mm/s)
(a) —Stroke 2. 67 mm; (b) —Stroke 5. 00 mm; (c¢) —Stroke 7.50 mm
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Simulation of aluminum material extrusion process

with finite volume method

ZHOU Fei, SU Dan, PENG Ying-hong, RUAN Xueyu
( Department of Plasticity T echnology, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: The basic theory and key technologies of simulation of metal forming processes by finite volume method (FVM) were
studied firstly. The governing equations of FVM for metal forming were given. The simulation technologies such as mesh building,
material deformation tracking and time increment computation were also provided. Then the extrusion process of an aluminum decora-
tion part in windows was simulated by FVM. The metal flow process was analyzed in details. The distributions of effective strain,
temperature and velocity during the aluminum extrusion process were discussed. The curve of load versus stroke was also given. So
FVM is proved to be an especially useful numerical simulation method for aluminum extrusion processes. The FVM simulation tech-

nology can help the research and development of new aluminum extrusion products.

Key words: aluminum extrusion; finite volume method; numerical simulation; deformation tracking
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