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Electron channeling contrast imaging (ECCI) is one of the imaging techniques in scanning 
electron microscopy based on a variation in electron backscattering yield depending 
on the direction of the primary electron beam with respect to the crystal lattice. The 
ECCI provides not only observation of the distribution of individual grains and grain 
boundaries but also identification of the defects such as dislocations, twins, and stacking 
faults. The ECCI at the interface between recrystallized and deformed region of shot 
peening treated nickel clearly demonstrates the microstructural evolution during the 
recrystallization including original grain boundaries, and thus can provide better insight 
into the recrystallization behavior.
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Shot peening is a process that improves the mechanical properties of a metal or alloy target by plastic-deforming the target surface. 
Shot peening on the surface results in a linear decrease in the level of plastic deformation in the depth direction from the surface 
of the nickel. Accordingly, when the heat treatment is conducted, recrystallization process proceeds as a function of annealing time 
in the depth direction from the surface where the plastic deformation is severe. In this experiment, heat treatment was performed 
at 700oC for 5 minutes. The cross-sectional specimen was prepared by mechanical polishing before heat treatment and observed 
at the condition of the acceleration voltage of 30 kV, the probe current of 20 nA, and the working distance of 7.3 mm in COMPO 
mode using JEOL JSM-7000F field emission SEM. All areas at about 200 μm deep from the surface were recrystallized. The above 
electron channeling contrast image was obtained at the border (orange dashed line) where the recrystallization ended in the 5 min-
ute heat treatment. The electron channeling contrast imaging (ECCI) is a technique that shows the contrast induced by the differ-
ence in the backscattering yield of electrons according to crystal orientation (Lloyd, 1987). This technique is useful for observing 
the effect of plastic deformation because the yield of backscattering varies sensitively even with small angle difference. Therefore, 
recrystallized region and remaining area deformed by shot peening can be easily distinguished, as indicated by orange dashed line. 
The defects such as twins and stacking faults in the recrystallized grains were clearly observed as well. Furthermore, the original 
grain boundaries (green dashed line) of shot-peened nickel were thermally etched by the heat treatment for recrystallization (García 
de Andrés et al., 2002), standing out as a remarkable surface morphology. This morphology even remains after the recrystallization 
has occurred, so that the original grain boundaries can be easily observed as shown in the image. Consequently, the ECCI including 
original grain boundaries can clearly demonstrate the microstructural evolution during the recrystallization, and thus can provide 
better insight into the recrystallization behavior.
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