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representation, the local dθ/dx value can be approximated as ∆ < θ > /∆x, whereby ∆ < θ > is the 

local average misorientation as quantified by the KAM parameter in an EBSD measurement and ∆x 

is the distance over which the misorientation is evaluated. 

 

Figure 5. Schematic representation of a one-dimension lattice curvature, inducing a shear  

strain dθ [7]. 

Figure 5 equally shows that the shear strain tg(dθ) ≈ dθ is approximately equal to the local 

lattice misorientation dθ in the approximation of very small (shear) strains. If it is assumed that the 

angular resolution limit of EBSD is approximately equal to 1.0° (0.0174 rad), then this corresponds to 

a plastic shear detection limit of ~1.7%. 

The misorientation corresponding to the plastic zone at the crack tip—as revealed by the KAM 

parameter—is shown in Figure 4c. This map suggests a plastic wake size of less than 30 μm, which is 

much smaller than the size obtained from the hardness measurements and theoretical calculations as 

mentioned above. Therefore, this can suggest that the magnitude of strain in the plastic zone is not 

high enough to be gauged with EBSD. Hence, the following experiment was performed to determine 

if the noise dominates the misorientation maps for strain levels below a critical threshold. 

A plastic strain was applied to a tensile test sample of the same aluminium alloy with tensile 

strains ranging from 1% to 25% at fracture. Orientation contrast maps were measured with a step 

size of 0.3 μm on each of the tensile samples in four different locations (scanned area 200 × 300 μm2), 

and the scan average KAM value was extracted for each scan; thereafter, the average value and the 

standard deviation was determined for the set of four scans. The procedure was repeated for 

different values of nearest neighbours: 2nd, 3rd, 4th, 6th, 8th, and 10th nearest neighbours were 

considered. The dependence of the KAM value on the tensile plastic strain is shown in Figure 6. 


