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Analysis of the influence of process parameters on the quality of
three-dimensional bending forming of automotive EGR pipes

HE Jinming"?, BAI Yongjie’, SHU Xuedao'?, XU Haijie'*
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China; 2.Zhejiang Provincial Key
Laboratory of Part Rolling Technology, Ningbo 315211, China; 3.Ningbo Aneng Group, Ningbo 315145, China )

Abstract: In order to improve the yield rate and reduce three-dimensional bending defects in automotive EGR
pipes, a constitutive model for 304 stainless steel is developed in this study. A combined approach of numerical
simulation and experimental analysis is used to investigate the effects of relative wall thickness and relative
radius on the maximum principal strain and maximum thinning rate of the pipes during forming. The impact of
relative wall thickness and relative bending radius on the forming quality of the pipes is also analyzed. The
results demonstrate that pipes with smaller relative wall thickness and relative bending radius are more prone to
defects such as cracks and instability wrinkles during the bending forming process. Furthermore, the increase in
the maximum thinning rate of the pipes during bending becomes less significant as the bending angle increases.
The appropriate selection of relative wall thickness and relative bending radius is crucial for reducing crack
formation in metal materials that are susceptible to plastic deformation. These findings provide valuable
theoretical support for achieving high-quality pipe fittings.

Key words: EGR pipe fittings; 3D bending; relatively thick wall thickness; relative curved radius
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