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A Study on Tube-Hydroformed Automotive Front Subframe Die Design
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Abstract

In recent years, due to the arising of the environment protection, the concept of energy saving and
carbon reduction has become an important issue in industrial development. To achieve the target of
energy saving and carbon reduction, the lightweight structure design has been an important task for
the automotive industry. It is an effective method to replace traditional stamping technology with
hydroforming technology. However, difficulties may be encountered in the stages of tooling design
for manufacturing a one-piece tube-hydroformed front subframe. While in the tube-hydroforming
process of a front subframe, forming defects are easily presented, such as wrinkles and material
exceeding the die. This paper proposed a design of pre-forming die to reduce the wrinkles after pre-
forming process. An actual front subframe was produced with the design of pre-forming die proposed
in this paper. The effectiveness of the proposed tooling designs as well as the finite element model
are validated by the experimental data measured from the actual front subframe.

Keywords: tube hydroforming, front subframe, formability, finite element analysis.
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