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This study compared and analyzed the electrochemical properties of the galfan+Top coating, which
demonstrated excellent corrosion resistance in previous research, against the widely used gal-
valume+Cr**coating during bending processes (U type). Results from the potentiodynamic polarization
experiment showed that the corrosion current densities for the galfan+Top-coated specimen and the gal-
valume+Cr**-coated specimen were 0.041 and 0.081 pA/cm?, respectively, indicating that the galfan+Top
coating exhibited superior corrosion resistance. However, the corrosion resistance trends observed through
3D microscopy, SEM surface analysis and EDS analysis did not align with the results from the potentio-
dynamic polarization experiment. This discrepancy was attributed to the transpassive behavior of the gal-
fant+Top-coated specimen, where the current density increased from —0.407 V until the end of the
potentiodynamic polarization experiment, which was not seen in the galvalume+Cr**-coated specimen.
After conducting the galvanostatic corrosion experiment, minimal differences in corrosion resistance were
noted through SEM surface analysis and EDS analysis. Nevertheless, 3D microscopy analysis revealed less
surface damage on the galfan+Top-coated specimen compared to the galvalume+Cr**-coated specimen,

highlighting a difference in corrosion resistance.
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Table 1. Process conditions for each coating specimen
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Fig. 1. Schematic diagram of cell for electrochemical
experiments

Item Standard concentration Range
F-2200 A 150 mL/L 80~300 mL/L
Galfan + Top Plating bath F-2200 B 50 mL/L 10~100 mL/L
F-2200 S 20 mL/L 10~50 mL/L
A:B:C=15%:2%:10%

Galvalume + Cr**
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Fig. 2. Results of natural potential measurement in 5 wt%
NaCl solution
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Fig. 3. Potentiodynamic polarization curves in 5 wt% NaCl
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Fig. 4. Results of potentiodynamic polarization experiment
in 5 wt% NaCl solution
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Fig. 5. Surface analysis results using an optical and 3D laser
microscope after potentiodynamic polarization experiment
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Table 2. Comparison of average surface roughness and maximum damage depth with potentiodynamic polarization

experiment (unit: pm)

Surface roughness Maximum damage depth
Galfan + Top Galvalume + Cr** Galfan + Top Galvalume + Cr**
Before 1.295 1.967 12.200 7.216
1 5.924 5.511 31.720 22.591
After 2 7.040 6.265 32.486 20.209
3 6.114 3.648 28.305 19.767
Avg. 6.359 5.141 30.837 20.856
Difference 5.064 3.174 18.637 13.640

‘ dol, + uejeo

+1D + SUMBARD

Fe
+Q
2&
S B
33.8wt%
®
o
:

Fig. 7. EDS analysis results after potentiodynamic polarization experiment in 5 wt% NaCl solution
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Table 3. Comparison of average surface roughness and maximum damage depth with galvanostatic corrosion

experiment (unit: pm)

Surface roughness Maximum damage depth
Galfan + Top Galvalume + Cr** Galfan + Top Galvalume + Cr**
Before 1.295 1.967 12.200 7.216
1 2.405 2.805 17.814 13.167
After 2 1.333 2.263 12.098 13.053
3 1.58 3.181 15.108 12.352
Avg. 1.773 2.750 15.007 13.191
Difference 0.478 0.783 2.807 5.975
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Fig. 10. SEM images of surface morphology after galvanostatic corrosion experiment
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Fig. 11. EDS analysis results after galvanostatic corrosion experiment in 5 wt% NaCl solution
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