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Tube Bending Analysis for Hydroforming Process

J. B. Yang, B. H. Jeon and S. L. Oh

Abstract

Tube hydroforming is recently drawing attention of automotive industries due to its several advantages
over conventional methods. It can produce wide range of products such as subframes, engine cradles, and
exhaust manifolds with cheaper production cost by reducing overall number of processes. Tube
hydroforming process is divided into prebending process and hydroforming process. Tube bending is an
important factor of the hydroforming process. The tube must be bent to the approximate centerline of the
finished part prior to hydroforming process to enable the tube to be placed in the die cavity. This paper
presents the theoretical analysis and the simulation results of the tube bending process. With some
assumptions, approximate equations are derived to predict the thickness distribution on the cross section
and the spring back of the bent tube. Bending simulations are carried out and compared to the analytical
and experimental results.
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Table 1 The properties of STKM 11A

Density 7,800 Kg/m’
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Poisson’s ratio 0.3
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K 468.3 MPa
n 0.206
&y 0.022
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Fig. 4 FE mesh of ram bending process

Fig. 5 Shape of bent tube (ram bending process)
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