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The mechanical and physical properties of metals is to a large extend governed by their structure. This is organised hierarchically on several length scales into grains, sub-grains and networks of dislocations. The new Hard X-Ray Microscope at ESRF is designed to visualise these structures in 3D and in situ during simple processing steps. Uniquely one can zoom in and out in mm sized specimens and acquire orientation and strain maps with a set of modalities inspired by TEM. A spatial resolutions of 30 nm has been achieved. The status of the methodology will be presented and its use illustrated with examples from metallurgy and multiferroics. 
The imaging instrument at DanMAX will support some of these modalities. 
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Multiscale imaging of metals: a) Snapshot from a 3D movie of grain growth in a Fe sample with 1327 grains [1],
[bookmark: _GoBack] b) Snapshot of a  movie of the microstructural evolution of Al during recovery (one slice)  [2], a collection of images of dislocations: c) in Diamond [3], d): threading dislocations  in SrTiO3, [3]  e) within a recrystallised grain in Al [4], f) different types of misfit dislocations in BiFeO3 [5]. 
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