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The majority of metallic and ceramic engineering materials of interest are polycrystalline. The properties 

of these materials can be significantly affected by behaviour at the length scale of the crystalline grain 

structure. The ability to characterise this crystallographic microstructure, non-destructively and in three-

dimensions, is thus a powerful tool for understanding many facets of materials performance. 

 

The introduction of diffraction contrast tomography as an additional imaging modality on the ZEISS 

Xradia Versa laboratory X-ray microscope has opened up a whole new range of possibilities for studies 

of the effect of 3D crystallography on materials performance. The non-destructive 3D crystallographic 

imaging capabilities of the laboratory diffraction contrast tomography technique (LabDCT) [1, 2], 

complements the structural data obtained by traditional absorption-based tomography and together they 

provide an unprecedented insight into materials structure [3]. 

 

Here we will present a selection of results of LabDCT with particularly emphasis on its non-destructive 

operation, demonstrated through 4D evolutionary studies obtained by repeating the imaging procedure 

numerous times on the same sample. We will discuss the boundary conditions of the current 

implementation, point to the future of the technique and discuss ways in which this can be correlatively 

coupled to related techniques for a better understanding of materials structure evolution in 3D. 
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Figure 1. Left: Reconstructed grain maps from two different time steps of a sintering experiment with 

Cu. The grains are plotted as cubes at their measured positions within the absorption mask of the sample, 

which is shown transparent, revealing their (relative) size and crystallographic orientation (by color). 

Right : Comparing the grain size distributions for the two time steps.  
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