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Abstract: The eddy current conductivity gauge was used to measure the conductivity distribution of
the weld cross section and the conductivity at the original weld line with different depth of the lack of
penetration (LOP) defect in the friction stirweld of LY 12 aluminum alloy. The results show that, the
conductivity in the nugget zone is higher than the base metal, and there is a transient zone between
these two areas. The variation of conductivity is related with the microstructure in the weld. The
depth of the LOP defect affects the distribution of the conductivity in the weld. If the depth of the
LOP is small, the conductivity of the welds is almost same as the welds without any defect. On the
contrary, If the depth of the LOP is big, the conductivity at the centre of the weld decreased dramatic-
ally, and the deeper the defect is, the lower conductivity is.
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Fig.3 Macwgraph feature of weld cross section
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Fig.2 Sketch map of eddy current conductivity collection Fig. 4 Conductivity distribution of butt weld
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Fig. 5 Conductivity distribution of overlaying weld .
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Fig. 7 Microstcture feature of each area in FSW weld (a) base metal; (b) HAZ; (¢) TMZ (d) DXZ
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Fig. 8 Microstmcture below the DXZ
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