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Development of Drawing Forming Process for Qutside-Square
Inside-Circular Tube based on Finite Element Simulation

Liu Sheng' , Wang Bowen® and Lin Xifeng'
(1 Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of Science
and Technology, Wuhan 430081 ; 2 Stainless Steel Pipe Co Ltd, Taiyuan Steel, Taiyuan 030003 )

Abstract In order to develop a new grade of square-circular stainless steel 316L profile tube with outside length 64
mm and inside diameter 44. 4 mm, both hollow drawing process and fixed short-plug drawing process have been simulated
and calculated by using large scare nonlinear finite element software ABAQUS to get optimal drawing die angles, length of
deformation area and drawing force. With analysis it is obtained the new process shall realize by two-pass fixing short-plug
drawing method. Combining works test, the simulated results are accuracy, i. e. the error of outside dimensions between

measured and simulated is 0. 26% , and that of inside dimensions is 0. 11% .
Material Index Outside-Square Inside-Circular Tube, Stainless Steel, Drawing, FEM
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Table 1 Chemical composition, mechanical properties and physical coefficient at 300 K, steel 316L
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Fig.3 Schematics of dies for fixing short-plug drawing square-circular tube: (a) for first pass drawing; (b) for second pass drawing; (c)
short-plug
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Fig. 4 Simulated results for fixing short-plug drawing square—circular tube: (a) first pass drawing grid pattern; (b) second pass drawing form-

ing stress; (c¢) schematic of inside diameter measurement of finished deformed tube
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