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ABSTRACT: The paper aims to study the possible causes of convex hull defects during spot welding of BIW. The shape char-
acteristics of the defects were analyzed by electron microscopy. It was observed that the defects were mostly grayish brown scar
shape, which was completely different from the normal surface morphology. Its chemical composition was mainly Fe Mn oxide,
which was different from the normal zinc layer. Although it was not tightly connected to the part's substrate, it caused the size of
the ferrite grains in the substrate of the steel plates that were in contact with each other become larger, causing local convex hull
deformation of the part. By removing oxide welding slag in time and optimizing the welding process, the occurrence of convex
hull defects can be effectively reduced.
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Tab.1 Chemical composition of DX56D+Z galvanized steel sheet
C Si Mn P S Al Cu
/% 0.001 0.0083 0.089 0.014 0.0055 0.021 0.01
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Fig.5 Surface topography of defect site Fig.6 Surface topography of normal part
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Fig.7 Spectroscopic analysis results of defect site
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Fig.8 Energy spectrum analysis results of normal parts
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Fig.9 Polished section of defect site 1l
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Fig.11 Microstructure of welding slag at defect site
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Fig.12 Microstructure of matrix at defect site
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Fig.13 Enlarged photo of matrix structure of defect site
connected with welding slag
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