Lattice rotation in tensile tested Cu micropillars: a synchrotron microdiffraction experiment

N.Vaxelaire, J.Keckes, S. Labat, D. Kiener, C. Mocuta, G. Dehm, O . Thomas

The mechanical properties of single crystal metals with micron and submicron dimensions has spurred a lot of research in recent years. The possibility to strain under tension micron-sized single crystal Cu pillars has been demonstrated recently [1]. In this work we have investigated lattice rotation in a Cu micropillar previously tested under tension (total strain 25 (?) %) along [-234] crystallographic axis. The tensile sample was shaped with Focused Ion Beam with the resulting dimensions of 20x2x2 µm3. 

Monochromatic (E=8.4 keV) microdiffraction was performed on the 111 Cu reflection at ID01 beamline at ESRF. Beam focusing was achieved with 27 Be refractive lenses. Beam size was 1x3 microns and beam divergence was around 0,40x0,40 mrad². The diffracted signal was recorded with a 1340*1300 pixel CCD camera which give an 0.005° average angular resolution in our working conditions. Scanning along the pillar together with rocking the incidence angle yields detailed information on the rotation of the crystal lattice. These results will be discussed with respect to the appearance of slip bands and dislocation activity.
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