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Mechanics, tribological characterization and Scale effect in ultra-high pressure
hydroforming of micro-tubes
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In micro T-shape forming using micro tubes with 0.5 mm outer diameter, it
was confirmed quantitatively that the effects of tube length L and friction coefficient p on
hydroformability are qualitatively equivalent, which is generally understood that longer tubes and
higher show lower hydroformability. Also, as a factor affecting the material flow of the tube from
the theoretical model, it was derived that it does not depend on the L, but on the p and the
surface contact pressure p on the die, and on the strength, outer diameter and wall thickness of the

tube material.

Also, it was clarified that a heterostructure expressing material inhomogeneity easily causes local
defective deformation of the microtube as the size effect using an inhomogeneous finite element
model that considers the distribution of grain size and deformation resistance. Also, it was shown
that the heterostructure affects the material flow / deformation behavior and hydroformability.
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