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few reports have addressed this issue 5,12). Therefore, 
JFE Steel carried out strain measurements by using 
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spite of  this strain distribution, it can be thought that 
the influence of plastic strain on iron loss deterioration 
may be predominant, or the size of  the plastic strain 
introduced by punching/shearing may also be reflected 
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 Figure 11 shows the results of  a stress distribution 
analysis in the direction perpendicular to the page at 
the material centerline. Comparing the stress values in 
the plastic deformation region from the sheared edge to 
a point 0.1 mm from the edge, the tensile stress gener-
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tron radiation measurement correspond to the FEM 
analysis results shown in Fig. 11 (grain size: 10 μm), 
those results were compared with the strain distribution 
in the Y direction in Fig. 14. First, focusing on the 
region of strain introduction from the sheared edge, in 
the FEM analysis, the elastic-plastic strain region 
extended to around 0.5 mm to 0.6 mm from the 
sheared edge. In contrast, the synchrotron radiation 
measurement results showed that the elastic-plastic 
strain region extended to around 0.8 mm to 0.9 mm 
from the sheared edge. Next, looking at the stress val-
ues from the sheared edge, in the FEM analysis, the 
stress is tensile stress with a maximum value of around 
50 MPa in the region 0.05 mm from the sheared edge. 
This changes to compressive stress with a maximum 
value of about 200 MPa in the region from 0.05 mm to 
0.15 mm, and then to tensile stress of  about 50 MPa in 
the region from 0.15 mm to 0.5 mm. On the other 
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