% & $® Vol 80 (1994) No.8

& tBRBERO>EZMROEE/EMFEBEEAEL

B2 BR/ E RS E S

JRTA

HFE* - I IR

ICRAT T BRZnPAINDTHR

R R

Effect of Al in Molten Zinc on Adhesion Strength in Galvannealed Steel
Yoshitaka Avacui, Masahiro Aral and Toshio Nakamort

Synopsis :

We investigated on shear adhesion strength of galvannealed steel(GA), focusing on interface structure. Galvanizing

was performed at the several dipping conditions which was varied in the range between 0.05 and 0.18 mass %
aluminium in molten zinc bath. The interface structure was evaluated employing scanning electron microscopy (SEM)

and electron channeling pattern (ECP).

High aluminium added to molten zinc raised the minimum interface adhesion

strength of the coating around 9 mass 9 iron. Moreover, ruggedness with pitch of @-Fe grain size was remarkably
formed at coating/substrate interface, only when the substrate sheets were galvanized in high aluminium-containing
zinc-bath. The ruggedness formation seems to be caused by the difference of I' phase growth rate between on (111)
-(113)-(313) & and on the plane of [010]a zone. I' phase grew slower on (111)-(113)-(313) @ compared to on the
plane of [010]& zone. The dependence of I" phase growth behavior on iron orientation was promoted by aluminium
addition to molten zinc bath. From above mentioned results, the model that GA coating/substrate interface adhesion
strength was varied with geometrical shape of the interface, which was reported previously, can be expanded to explain
not only effect of iron in coating but one of aluminium in molten zinc.
Key words : galvannealed steel ; diffusion ; ledge ; orientation ; interface ; adhesion ; Fe-Zn intermetallic compound ; ruggedness.
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Fig. 1. Galvanizing and galvannealing process.
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Fig. 2. Variation of shear adhesive strength with Al
content in molten zinc bath and Fe content in
coating.
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Fig. 3. SEM micrographs,

(b)Al: 0.18 mass %,
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Fig. 5. SEM micrographs, showing coating/sub-
strate interface structure of galvannealed

coating with 10.2mass% Fe. (Al: 0.18 mass

%)

0

(a)low magnification. (b)high magnification of the con-

vex part (b) shown in (a). (c)high magnification of the

concave part (¢) shown in (a).
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Fig. 6. Relationship between «Fe substrate struc-
ture and galvannealed coating one.
(a)Substrate (b)Galvannealed coating (Al content in zinc
bath: 0.1 mass %, galvannealing condition : 430 Cx180s)
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Fig. 7. Morphology change of Fe-Zn intermetallic
compounds precipitated during galvannea-
ling with iron orientation: (Al content in zinc
bath: 0.1 mass 9, galvannealing condition :
430 Cx180s)

Heterogeneous precipitation of Fe-Zn inter-
metallic compounds of galvannealed coating.
(Al content in zinc bath: 0.1 mass 9%, galvan-
nealing condition : 430 Cx180s, 60° incline)

Fig. 8.
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Fig. 9. Schematic representation of change of
galvannealed coating structure with Al con-
tent in zinc bath. (Substrate: IF steel)
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