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Effect of the Substrate Properties on the Surface Quality of Galvannealed Steel Sheets
Moon-Hi HONG

Synopsis

: Interstitial-free high strengthened steels with the tensile strength of 340-440 MPa produced by the addition of Ti, Nb, Mn and P are galvan-

nealed for automobile panels to increase their corrosion resistance. It has been well known that the substrate characteristics such as chemical

composition, roughness, grain size and texture significantly affects the visual appearance of the galvannealed coating. An understanding of

the micro-structural phase cvolution that takes place at the interface between zinc and substrate steel is essential to obtain good surface quali-

ty of coating. In the present study, both conventional interstitial-free scavenged by Ti and Nb and interstitial-free high strengthened sheet

stecls containing Mn and P were galvannealed in a Rhesca hot-dip simulator. The effect of chemical composition and substrate properties on

the surface quality of galvannealed steel sheets has been investigated by glow discharge spectrometer, scanning electron microscopy, trans-

mission electron microscopy with Gatan image filter and focused ion beam techniques.
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Table 1. Chemical composition (wt

Or SACTRBLEN D > X FIB 0> RUTTFME (S KOE ¢ BHPEL

%) of the base sheet steels used in the present study.
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Fig. 1. GDS depth-profiles of GA coating sheets (a) conventional IF and (b) IF-HS steels.
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Fig. 2. (a) Optical microscopy of GA coating surface on
IF-HS steel and (b) changes of surface roughness
corresponding to (a).
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Fig. 3. SEM micrographs of GA coating surface; (a) normal and (b) white region, respectively.
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Fig. 4. XRD peaks obtained from (a) normal and (b) white
region, respectively.
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Fig. 5. FIB images obtained from (a) normal and (b) white GA coating, respectively.
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Fig. 6. TEM images and the corresponding EDS result obtained from the steel surface after removing the GA coating; (a) normal
and (b) white region, (c) magnified the white region and (d) EDS result from the Mn(A1)O particles as indicated by A.
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Fig. 7. GIF (Gatan image filter)-mapping at the interface
between GA coating and substrate; (a) zero-loss,
(b) Mn and (c) O. Samples were prepared by FIB
technique.

Fig. 8. GIF (Gatan image filter)-mapping at the interface
between GA coating and substrate; (a) zero-loss,
(b) Si and (c) Al. Samples were prepared by FIB
NESHEIANBE I L5842, &0, BUE R technique.
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Fig. 9. Influence of substrate oxide on the surface mor-
phology of GA coatings: (a) dipping, (b) initial and
(c) final steps of the galvannealing reaction.
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