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Effect of Substrate Steel Crystallographic Features on Coating
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Abstract; In order to improve the powdering resistance of galvannealed coating, the effects of
substrate steel crystallographic features on the galvannealed ( GA ) coating phase structure and
powdering behavior were studied. The results show that vy texture can improve the formability of
substrate and retrain the crack propagation of coating. The presence of (111) — (113) —(313)//RP at
the top of the substrate promotes the formation of 8 phase. However, { phase with high growth rate are
formed on (001) — (101)//RP of substrate steel. { phase is transformed into & phase and finally
transformed into I" phase during the galvannealed processes and led to different phase structures, thus
affecting powdering properties and adhesive between coating and substrate. Additionally, both the ratio
of volume fraction of {113} (110)to that of {111} (110), and the fraction of high (low) energy
boundaries play a vital role in the formation and growth of Fe-Zn intermetallic phase.
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Table 1 Processing parameters for annealing and galvanizing
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1" 0.8 1093 753 795
2f 1.2 1087 0.135 755 729 100 783
3* 1.6 1095 749 773
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Fig. 1 SEM micrographs of the surface and XRD patterns of galvannealed coating

(a)—1*3RXKE; (b)—2*3XKE; (o) —3*ilhE; (d)—XRD WA
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Fig. 2 Cross-sectional SEM micrographs and compositional analyses of the galvannealed coating

(a),(d)—1"REE; (b)), (e)—2"kHE; (o), () —3 kL.
x2 ELEUEEST Fe-Zn G

Table 2 Fe-Zn phase distribution in the galvannealed coating

BEJEAR r, I'+T, r, T +3 5
PR w /%
K we/% 23.5~28 19.5~23.5 17~19.5 11.5~17 7~11.5
1" 0.10 0.07 0.17 0. 81 7.50 10.7
MR/ pm 2* 0.22 0.17 0.21 3.16 5.0 11.3
3 0.51 0.24 0.12 4.53 3.36 11.8
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Fig. 3 Color coded maps from EBSD
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Fig. 6 Color coded maps of crystal orientation of substrate steel samples

(a)—1"kFE; (b)—2"RkE; (o) —3"ikkE.
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Fig. 7 ODF sections of substrate steel( ®, =45°)
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Fig. 8 Crack sources in the coatings during deformation
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