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In this study, as a method to greatly improve the low hydroformability of
metal microtubes, an innovative new idea to allow the die opening (elastic deformation) to be
actively permitted when high internal pressure was proposed. For a cross-shape hydroforming process
of a long microtube where the influence of frictional resistance is remarkable, macroscopic
homogeneous finite element simulation was carried out to confirm material flow behavior into the
branch cavity by utilizing the elastic deformation of the die during process which applies a high
internal pressure and allowing die opening and die closing processes. As a result, material flow was

further improved, and the possibility of significant improvement of hydroformability and reduction
of internal pressure could be shown. In the basic experimental work, cross shape forming and
T-forming experiments using a micro tube with outer diameter of 0.5 mm, which has not been
successful worldwide, have succeeded.
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