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Abstract

Galvannealed(GA) steels are now generally used in car body manufacturing for corrosion resistance. In
this study, the weldability and joint mechanical behavior of a newly developed 1.2GPa grade GA ultra high
strength TRIP(transformation induced plasticity) steel was investigated for three joining processes, such as
adhesive bonding, resistance spot welding and weldbonding. Under both shear and peel stress conditions, the
failure mode of the adhesive joints were the mixture of the adhesive cohesive failure, adhesive interface failure
and coating layer failure. It means that the adhesion strength of GA coating onto the base metal was similar
to that of adhesive bonding onto the GA coating. Under the shear stress condition, the weldbonding exerted
to expand the optimal spot welding condition of 1.2GPa GA TRIP steel because the strength of adhesive
bond overwhelmed that of the resistance spot weld. Under the peel stress condition, the weldbonding also
exerted to expand the optimal spot welding condition of 1.2GPa GA TRIP steel by inducing the tear fracture

mode rather than the partial plug fracture mode.
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Fig. 5 Fracture surface analyses for the single-lap shear test samples of GA 1180 TRIP adhesive joint by optical micro-
scopy, scanning electron microscopy and energy dispersive spectroscopy
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