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Corrosion Behavior of Hot-Dip Galvanized and 55% Al-Zn Alloy Coated Steel Sheet
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The electrochemical corrosion characteristies of Hot-Dip Galvanized and 55%
Al-Zn coated steel sheet was investigated by means of potentiodynamic polarizaton
test in 3.5% NaCl solution. Their surface characterization were observed by SEM,
EDX, AES and ESCA. And corrosion rates in chromated and non-chromated con-
ditions of Hot-Dip Galvanized and 55%Al-Zn coated steel sheet were measured by

Linear polarization test.

The Al-rich phase become passive in the early stages of corrosion and the anod-
ic erosion of the Zn-rich phase occured preferentially. When the Zn-rich phase
disappeared, the corrosion of the Al-rich phase started. However, as the corrosion
products of Al acted as a inhibitor, the corrosion rate of the Al-rich phase was

slower than that of the Zn-rich phase.

Corrosion rates in chromated and non-chromated conditions were 2.43 x 10°°

mpy and 2.05 X 10°2 mpy respectively.
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B eldmFol AYs AARHAHXE FA
Z2g Y7l GEd fFotdEd B (Hot Dip
Galvanized Steel Sheet or Continuous Galva-
nized Iron : o8t CGD))3 A zE 7|87
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Table 1. The conditions of Chromate Treatment

Content Condition
Chemical composition CrO4(5vol%)
pH 2.0
Solution temp’ 55
Dry temp’ PMT* 70~807C

Immersion time 4sec(in Burbling)
Chromate coating weight 25~ 30mg/m?

*PMT . Peak Metal Temperature.

Table 2. Chemical Compositions of CGl and G/L
Coated layer

Speci- Chemical Composition(wt%)
men Al Zn Si Pb  Fe Cu Sn

CGI 0.13~0.3 Bal Tr. 0.070 0.1 Tr.Tr.
G/L 54~58 40~44 20| Tr. 05] Tr.Tr.
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Test Specimen
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Test Solution

Fig. 1. Schematic diagram of Electrochemical

measurement device.
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(a) CGI

(b) G/L

Fig. 2. SEM image on the surface layer of CG and
G/L coated steel sheet{ x 300).
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(a) CGI 1 20mm

(b) G/L 20m
Fig. 3. Cross section of CGl and G/L coated
steel shest ( x500).
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a) CGI bare-sheet %
0+ [b) G/L bare-sheet
-200 |©) CGI Cr-treatment /
-4004 d) G/L Cr-Lreatment
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-12004
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log (1/area) {log (A/cm?)])
Fig. 4. Potentiodynamic Polarization Curve of
Hot-Dip Galvanized Steel Sheet and 55%Al-Zn
Alloy Coated Steel Sheet.
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Fig. 5. Potentiostatic Electrodissolution test of
Hot-Dip Galvanized Steel Sheet and 55%Al-Zn
Alloy Coated Steel Sheet.
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Table 1. Comparisions of Corrosion rate, Potential
& Current by Linear Polarization test

Corrosion Corrosion  Corrosion

Specimen rate potential current density
(mpy) (V) (uA/em?)
G/L bare 0.0205 -0.978 1.194
Chromated 0.00002426 -1.002 1.416x10°3
bare 0.2417 -0.997 16.16
Chromated 0.1085 -0.9852 0.725
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(a) Corrosion potential part of CGI coated steel shest (b) Critical current part of CGI coated steel sheet
(c) Passive-state part of CGI coated steel sheet (d) Corrsion potential part of G/L coated stee] sheet
(e) Critical current part of G/L coated steel sheet (f) Passive-state part of G/L coated steel sheet

Fig. 6. SEM image on the surface layer to Corrosion potential, Critical current and Passive-state part during
Potentiodynamic test of CGl and G/L coated steel sheet.
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(a) AES surface spectra of G/L steel sheet before polarization test
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(c) AES surface spectra of G/L steel sheet after polarization test
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(d) AES depth profile after polarization test

Fig. 7. AES surface spectra and depth profile of G/L coated steel sheet to before and after polarization test
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Fig. 8. ESCA surface survey of G/L coated steel sheet to after polarization test.
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Fig. 9. Cross section of G/L coated steel sheet
after polarization test( x 100).
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