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Numerical Analysis of Fracture Behavior for Resistance Spot
Welded Joints of High Strength Steel Sheet
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Abstract:

Strength of 980 MPa high strength spot welded cross tension joint was enhanced with transition from interface
fracture to full plug fracture by increasing nugget diameter. Circumferential crack by separating of corona bond
behaved as a trigger for brittle fracture in nugget area at interface fracture. Mode I stress intensity factor was
116 MPay/m for interface fracture by numerical analysis based on fracture mechanics. Ductile crack initiation
occurred from notch-like part at the end of sheet separation, and critical equivalent plastic strain for ductile crack

initiation was calculated as 0.34. Interface fracture and full plug fracture could be interpreted quantitatively by using

mode I stress intensity factor and equivalent plastic strain as fracture parameters.
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Table 1 Tensile properties of steel sheet used

Lower yield Upper yield | Tensile Uniform
stress (MPa) stress (MPa) | strength (MPa) | elongation (%)
892 894 1060 6.82

t: Sheet thickness
HAZ: Heat affected zone
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Fig.3 Longitudinal strain histories of 3,/# and 5/¢ joints in
experiments and finite element analysis (f: Sheet
thickness)
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