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0 Mg Si CI Mn Zn ¢ Na Mg Si P Cl Mn Zn
1-crater 1-PEQ 458 4.1 194 211 91 - - 0.5
o 63.1 334 15 10 03 07 (top)
2-ZM21 | 1.8 953 01 - 1.8 1.0 2-PEO 248 04 422 268 07 - 09 42
(centre)
3-PEO 256 05 630 46 33 03 07 20
(interface)
4-7M21 39 - 91.6 1.0 - - 1.2 23
(a) (b)

Figure 14. SEM images (backscattered electrons) and localized EDS analyses (wt.%) of polished cross sections through cor-
roded samples (bare ZM21, with general view and high magnification detail (a) and PEO-treated ZM21, high magnification
detail (b)) at the end of the NSS test (120 h).

4. Conclusions

PEO coatings were produced on ZM21 extruded profiles using a fluoride-free elec-
trolyte and were investigated in terms of microstructure, phase composition, scratch and
corrosion resistance. In addition, a polymeric topcoat (thermosetting carboxyl-functionalized
polyester resin) was deposited by powder coating onto PEO layers. The following conclu-
sions can be drawn from this work:

e  Without the polymeric topcoat, the PEO layer, consisting of a mixture of MgO and SiO,
and showing a satisfactory adhesion to the substrate, was able to reduce corrosion
current by one order of magnitude in 3.5 wt.% NaCl aqueous solution, increasing the
polarization resistance of the alloy by two orders of magnitude.

e  During neutral salt spray tests, even though the PEO-treated samples showed localized
corrosion attacks at short exposure time, starting in correspondence with PEO layer
defects, the precipitation of corrosion products inside the corrosion sites mitigated the
process. Without the polymeric top layer, however, at longer exposure time localized
acceleration of the corrosion process was observed. The deposition of the polymeric
top layer, well-adhering on the rough PEO interlayer and acting as an effective barrier
coating, afforded the best corrosion performance in salt spray environment.

Based on the obtained results, the PEO + powder coating combination proved to be

the most promising for the improvement of corrosion resistance of the ZM21 extruded
alloy in chloride-containing environment. This was due to the ability of the thick powder









