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Abstract

The effects of silicon on galvannealing behavior of interstitial-free (IF) steels were studied. The
growth rate of the Fe-Zn alloy layer was retarded as silicon in the steel added. Titanium in steel
strongly favors Fe-Zn reaction, in particular outburst structures, whereas silicon inhibit them.
Cross-sectional and planar views of galvannealed coatings were investigated to characterize alloy
phase development. A possible mechanism to explain the retardation effect of silicon is discussed

in terms of concentration on surface and inhibition layer.
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Table 1. Chemical composition of cold rolled
steels (Wt %)

Srﬁ‘;" c Si Mn P Ti
IF | 0004 | - 0.08 | 0.008 | 0.031
IFP | 0.004 | - 025 | 0.060 | 0.031

0.1%Si| 0.004 | 0.10 | 1.03 | 0.009 | 0.032

05%Si| 0.004 | 047 | 111 | 0.008 | 0.036
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Fig. 4. Iron concentration profiles of galvannealed
coating on 0.1%S steel
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Fig. 8. T=M micrograph of the interfacial layer on IF steel surface
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Fig. 10. TEM micrograph of the interfacial layer on 0.55 steel surface
(&) high Mn phase, (b) low Mn phase, (c) Fe:Als phase
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