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Stress and Forming Conditions of Tubular Parts in Tension-Driven
Internal Inversion Processes of Tubes

NIU Weizhong

(School of Mechatronic Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: To promote practical application of tension-driven internal inversion technique for
tubes, the flanging and deep-drawing processes of an edge-incurved tubular part are investigated.
Following plastic deformation theory of thin metallic axisymmetric shell, some analytic relations
are established which reflect the influences of tube size, material property parameters, mould size
and friction coefficient on tubular part stress, and tubular part forming conditions in deep-
drawing process are also discussed. The results show that tension-driven internal inversion
technique can only be applied to forming double-layered tubular parts whose layer distances and
bottom hole sizes are limited in a narrow range. For a tube whose material and size have been
known, the obtainable size range of tubular part can be determined by these conditional
expressions. Application examples indicate that the calculated deep-drawing forces and
deformation parameters reasonably coincide with the measured data, and the predicted
deformation modes correspond well to actual experiments.
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