Techniques for performing simultaneous in-situ Transmission Kikuchi Diffraction
(TKD) and Digital Image Correlation (DIC)
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Digital Image Correlation (DIC) is a powerful technique to track local strain distributions that
occurs in materials under deformation. More recently this technique has been applied to SEM
(SEM-DIC) providing high resolution strain maps of micro tensile samples [1]. This is
achieved by producing a speckled pattern on the surface of the material and tracking the
relative changes through the captured images. Another useful technique that can be applied
to in-situ deformation is Electron Backscatter Diffraction (EBSD). By collecting Kikuchi
patterns at different loads, it is possible to observe the crystallographic changes that occur in
the sample such as the texture of grains, phase transformations and, in some cases, elastic
strain measurement [2]. Until now these in-situ techniques have typically been performed on
bulk samples, however the progression in this field has seen a demand to study nanostructured materials at higher resolutions, so as to better understand the deformation
mechanisms that occur. In this work we have shown that it is possible to perform TKD or tEBSD in-situ while simultaneously acquiring nanometre resolution DIC images using the SEM
on nano-tensile samples. We discuss the sample preparation methods for this technique
including the challenges of creating a speckled pattern for DIC measurement. We will also
compare the advantages and limitations of collecting these high-resolution data sets and how
the simultaneous acquisition of TKD and DIC can be applied to better understand the
deformation mechanisms.
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