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The mechanical and physical properties of multiphase materials are strongly influenced by the
geometrical arrangement of their constituents, i.e. their internal architecture. This is determined
by the processing route and the thermo-mechanical history of the material. An accurate
description of the architecture has to be done using three-dimensional (3D) imaging methods in
cases where, for instance, interconnectivity and/or contiguity of phases exist, the orientation of
phases varies throughout the volume, the phases are inhomogeneously distributed, etc. Several
examples will be shown for which the 3D characterisation of the architecture of different
multiphase materials, such as aluminium alloys, titanium alloys, metal- and polymer matrix
composites, has been decisive to understand their thermo-mechanical behaviour. Besides the
correlation between microstructure and properties, emphasis will be put on the characteristics of
the 3D imaging methods (types of contrasts, resolution, destructive/non-destructive nature, etc.)
used in different stages of the investigations : synchrotron tomography, light optical tomography
and focused ion beam tomography.
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