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Optimization of drawing parametersfor copper tubeswithhollow sinking based on
FEM simulation

YANG Xiao-jing!, SUN Fang-hong!, ZHANG Zhi-ming?, SHEN He-sheng?, GUO Song-shou?®

(1. School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, Ching;2. Research Institute of Micro/Nanometer
Science and Technology, Shanghai Jiao Tong University, Shanghai 200240, China;3. Shanghai Jiaoyou Diamond Coating Co. Ltd., Shanghai
200240, China)

Abstract: In order to investigate the influence of drawing parameters on the deformation of copper tubesin hollow sinking,
the nonlinear finite element software was used to simulate the whole copper tube hollow sinking process. The distributions of
the axial stress and radia stress were analyzed, and the mechanism of drawn copper tubes diameter shrinking was explained.
The influences of drawing parameters (the semi-angle of drawing dies «, the transition arc radius R, the length of bearing part
L, the friction coefficient u, the drawing velocity v) on copper tubes hollow sinking were investigated by using orthogonal
experiment. The optimal drawing parameters (¢=9°, R=5 mm, L=2 mm, x=0.05, v=100 m/min) under certain reduction of
area and the influence of factors on analysis indexes were obtained according to the simulation results by range analysis and




variance analysis. Furthermore, the optimal drawing parameters were simulated by FEM, and the simulation results confirmed
the effectiveness of the orthogonal experiment in optimizing tubes drawing in hollow sinking. It is of great significant for
improving the quality of drawn copper tubes and prolonging the lifetime of drawing dies.
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