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Abstract: The microstructure and surface morphology after corrosion of the hot-dip galvanizing alloy coating with
different components were observed by scanning electron microscopy, the corrosion performance and corrosion
resistance of coating were analyzed by the electrochemistry and cyclic corrosion test, and the phase composition of
corrosion product on the coating surface was analyzed by X-ray diffractometry. The results show that the corrosion
current density of galvanized Zn-Al-Mg alloy coating is lower than that of zinc coated steel in electrochemical test, which
proves that the existing of aluminum, magnesium and Zn,Mg phase can make the stable compounds form on the surface
of coating and reduce the dissolution rate of zinc. The eutectic phase can make the Mg element uniformly distribute in the
galvanized Zn-Al-Mg alloy coating, and inhibit the cathode reaction. Zns(OH)gCly'H,O and ZngAl,(OH)4CO5-4H,0 are
insoluble colloidal corrosion products of galvanized Zn-Al-Mg alloy coating after corroded, which can cut off the
electronic transmission between coating and external substance, effectively. Zn,Mg is dissolved preferentially in the

initial corrosion, which provides enough Mg elements for the corrosion products, part of Mg elements dissolve from the
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surface of coating, get into the corrosion products of zinc, and form Zns(OH)sCl,'H,O and Zn,CO;(OH)s-H,O. However,

the exist of A" and Mg2+ can reduce the trend that Zn,CO3;(OH)s H,O dehydrated to from zinc oxide without protective
effect, and increase the amount of Zns(OH)sCl,'H,O and ZngAl,(OH);4CO;-4H,0 in galvanized Zn-Al-Mg alloy coating.
And the chemical compound of Zns(OH)sCly'H,O and ZnyCO;(OH)s'H,O can be full in the corrosion cracks that

furthermore prevent corrosion occurring in the coating, so, the lower potential is obtained on surface of coating, thus, the

hierarchical diffusion driving force of anode becomes small, which can reduce the dissolution of cut-edge part of

galvanized Zn-Al-Mg alloy coating in the long-term corrosion and improve the corrosion resistance and cut-edge

protection performance of galvanized Zn-Al-Mg alloy coating.

Key words: hot dip galvanized Zn-Al-Mg alloy coating; microstructure; electrochemistry; cyclic corrosion test; cut-edge

protection performance; corrosion resistance mechanism
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1
Table 1 Composition of Zn-Al-Mg liquid

Mass fraction/% Coating
Sample 7n Al Mg Si thickness/pum
GI (Zn-0.2%Al) 99.78 0.22 - - 15.67
GL (55%Al1-43.3%Zn-1.6%S1) 42.83 55.61 - 1.56 14.82
ZAM (Zn-6%Al-3%Mg) 90.65 6.39 2.96 - 15.79
SD (Zn-11%A1-3%Mg-0.2%S1) 85.83 11.12 2.86 0.19 14.85
13
3.5%NaCl( )
(25£1)
3.5%NaCl(
) 40 min
Gamry Reference 600
1 cm?
-0.20~0.50 V 0.5
mV/s EIS
0.1~1><10° Hz 10 mV
200 mmx*300 mm
Ascott CC 1000XP GB/T
24195-2009 B
1h(35 pH 2.5 6
g/L) 4 h ((60£1) 20% 30%RH)
3 h ((80+1) 95%RH)
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Fig. 1 SEM images of surfaces of different coatings:
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Fig. 9 Corrosion morphologies of cut-edge areas after CCT
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