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Coatlng Adhesnon and Interface Structure of Galvannealed Steel
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Synopsis

The effect of Fe content of coating and Al content in the galvanizing bath on the coating adhesion of galvannealed ultra
~low carbon IF (Interstitial Free) steel sheet was investigated using a lap-shear method and a gravel method. The exposed
steel surface after removal of the galvannealed coating with hydrochloric acid solution was examined so as to discuss the
relation between the geometrical shape of the coating/steel interface and the coating adhesion.

Galvannealed coating exhibits minimum adhesion strength and maximum peeling diameter in the region of 8-10 mass%
Fe. Further increment of Fe content raised the coating adhesion, and high Al addition to the galvanizing bath also raised
the minimum adhesion strength and lowered the maximum peeling diameter of the coating around 9 mass%Fe.

The steel surface exposed by the acid was even and smooth for the low Al content coating with 8-9 mass%Fe, but was
uneven or rugged for the coating with relatively high coating adhesion. Further increment of Fe content in the coating
developed a I'-phase to form ledges with a pitch of about 100 nm at the coating/steel interface, and the increase of Al
in the galvanizing bath resulted in uneven alloy formation, particularly discontinuous formation of the I'-phase, causing
uneven erosion of the steel surface and forming the ruggedness with a pitch comparable with «-Fe grain size at the
coating/steel interface. It was assumed that the coating adhesion is governed by the ruggedness of the coating/steel
interface and that formation of the I'-phase contributes to increasing the adhesion strength.
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Fig.2  Variation of shear adhesive strength of coating with
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