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1. Introduction – Physical properties of materials at micron or submicron scale can be very different

from the bulk ones. This is especially true in case of plastic deformation of crystals. During compression

of micron scale crystal the dislocation motion is restricted by the small size of the sample leading to

random dislocation avalanches. Today’s industrial trend of miniaturization gives importance of measuring

micron scale micropillar deformation.

2. Experimental – During the last decade in order to get insight into the role of dislocations in micro-

deformations different techniques and methods were probed and developed in our scanning electron

microscope (SEM) laboratory. Owing to the wide facilities of the SEM equipment and the scientific

background of the department as a first step, a new fabrication technique was worked out to create

straight, square-based micropillars. In the same time, a high sensitivity nanoindenter fitting into the SEM

chamber was developed [1]. A unique feature of the device is that an acoustic emission detector is also

built in. Moreover, a software was developed to determine the lattice distortion and strain parameters by

high-resolution (HR) electron backscatter diffraction (EBSD) [2]. Combining traditional focused ion

beam (FIB) milling and HR-EBSD measurements, a slice&HR-EBSD method was applied.

From Cu single crystal (orientated to [110] direction, determined by conventional EBSD) approximately

6x6x18 m3 micropillars were milled than compressed with the nanoindenter in the SEM. During

compression the strain-displacement curve, the acoustic signal and video stream were recorded.

3. Results and Discussion – Half of the compressed pillar was explored by slice&HR-EBSD making

possible to create a 3D deformation map. We lifted out the last slice as a transmission electron

microscope (TEM) lamella. Dislocation maps by HR-EBSD and TEM

results are in good agreement (Image 1.). A video of pillar compression

with strain-displacement curve and acoustic signal will be presented. The

calculation of the 3D geometrically necessary dislocations density giving

the crystal lattice curvature is in progress.

4. Conclusions – Compression of micropillars combined with acoustic

emission measurement and slice&HR-EBSD technique represent a unique

method for the better understanding the micron scale deformation process.
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Image 1. TEM vs HR-EBSD  
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