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Effect of Internal Oxidation
on the Wettability by Molten Zinc and Galvannealing Behavior
of High Tensile Strength Steel Sheets
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Abstract:

Surface modification by special heat treatment of hot rolled steel sheets was investigated to overcome the
problems of high tensile strength steel sheets, such as wetting by molten zinc and deterioration of galvannealing
reaction. Steel surface was internally oxidized by heat treatment of a 0.31mass%Si-1.02mass%Mn-0.069mass%P
bearing ultra low carbon hotrolled steel. The internal oxidation layer remained after a scale pickling and cold
rolling process. By the redox reaction between the internal oxides and solute Si, Mn, and low Si, Mn activity due to
a depletion layer formed during the heat treatment, the amount of Si, Mn selective surface oxidation after
recrystallization annealing was remarkably decreased. The resultant suppression of the selective surface oxidation
improved in wettability by the molten Zn of annealed steel sheet surface. In addition, the amount of solute P that
delays the Zn-Fe galvannealing reaction was reduced and the galvannaling temperature was reduced. The
galvannaling temperature reduction suppressed the formation of I and I'l phase and remarkably improved anti-
powdering properties. By this new approach, high tensile strength galvannealed steel sheets with excellent coating

properties have been developed.
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Fig.1 GDS depth profiles of the steels

Table 1 Chemical composition of steels used in this study

(mass%)
Steel C Si Mn P S Al Ti Nb (0] N B Mo
SiMnP
Steel 0.004 9 0.31 1.02 0.069 0.002 4 0.044 0.049 0.001 0.0026 | 0.0016 | 0.001 1 0.21
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Fig.2 Cross-sectional EPMA mapping images and the EDX analytical result of the hot-rolled steel with heat treatment
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Fig.5 Anti-powdering properties of galvannealed SiMnP steel
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