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Figure 2. Kernel average misorientation (KAM) parameter used to characterize the accumulated 

plastic strain by monitoring the local orientation gradients [15]. 

3. Results 

Figure 3 presents the hardness data along a line that extends along the crack tip. Each data 

point is the average of 10 data points along a line that is perpendicular to the crack tip (cf. insert in 

Figure 3). Based on these data, the plastic zone size was determined visually by two drops in Hv 

values, indicated by the vertical lines in Figure 3. It must be noted that Hv = 85 ± 2 is the hardness of 

the unstrained or base material. Vickers microhardness measurements indicate an MPZ and CPZ 

size of ~0.6 mm and ~0.2 mm, respectively (cf. Figure 3). 

 

Figure 3. Vickers Hardness (Hv) values along a line in the extension of the crack tip. Each data point 

is the average of ten data points along a line that is perpendicular to the crack tip (cf. insert). CPZ: 

cyclic plastic zone; MPZ: monotonic plastic zone. 

Figure 4 shows the orientation contrast scan of the crack tip area. In the inverse pole figure 

map of Figure 4a, it can be observed that the crack is predominantly of a transgranular nature. The 

80	

85	

90	

95	

100	

105	

110	

0	 0.5	 1	 1.5	 2	 2.5	 3	

H
ar
d
n
e
ss
	(
H
V
)	

Distance	from	crack	 p	(mm)	

CPZ	 MPZ	


