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Fabrication of Anticorrosion Films Formed on Mg Alloy Utilizing Nano Crystals
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This paper describes overview on the fabrication methods of anticorrosion films formed on Mg alloy utilizing nano crystals by a
simple hydrothermal treatment using aqueous solutions. The crystalline structures and surface morphologies of the nano crystals
were reported based on the XRD patterns and SEM observations. The nano crystals were vertically formed on magnesium alloy.
The films composed of the nano crystals were covered with hydrophobic organic monolayer, resulting in the formation of
superhydrophobic surfaces. The corrosion resistant performances of the superhydrophobic surfaces created on magnesium alloy by
potentiodynamic polarization curve measurements were also discussed.
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FESEM images of nano crystals formed on magnesium
alloys by hydrothermal synthesis for (a) 1, (b) 3, (c) 6, (d) 12, and
(e) 24 h.
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Fig.2 XRD patterns of the obtained nano crystals synthesized for
(a) 3, (b) 6, (c) 12, and (d) 24 h.
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Fig.3 FT-IR spectra of nano crystals synthesized for (a) 24, (b)
12, and (c) 6h.
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Fig.4 Water droplet behaviors of nano crystal on magnesium alloy
covered (a) without and (b) with ODS.

(a): Bare magnesium alloy
(b): Super-hydrophobic surface
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Fig.5 Potentiodynamic polarization curves of (a) untreated and (b)
treated magnesium alloy.
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Fig.6 FE-SEM image of the sample surface after immersion in
ultrapure water at 120 °C for 6 h.
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Fig.7 Wavelength-dependent reflective spectrum of the sample
after immersion in ultrapure water at 120 °C for 5 h. Inset is
apparent photograph of the sample.

B LTcSde, FoRmILR, 3K, BonolatEtar g
K250, ZRODEEDENTZER L HBEO RN S
DIHHE L M e~ 73 7 DB O TG0 b O L2+
WI 2RI 2b0THSL, 2D DERIIMERIZER
THED, ADAEICECTEET DI E LMD —>TH
5,

ZOFRMEIZ, B FEEED ODS WL AT 72, Z D
RIANTAKIEZTE T Lz & & OKiEZEE % Fig8 127”7, AZ31
FEM R EICER O KRR SN TV DR 2 B T 5,
ZDOZEMND, EMERABIZSAKMELFESA TS Z N
YRV

Fig.8 Digital photograph of water droplet behaviors on the
samples after immersion in ultrapure water at 120 °C for 8 h,
followed by ODS modification at 150 °C for 5 h.
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(a): Untreated magnesium alloy
(b): Color-tuned magnesium alloy

(c): Color-tuned magnesium alloy
after ODS modification
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Fig.9 Potentiodynamic polarization curves of (a) untreated, (b)
color-tuned, and (c) color-tuned superhydrophobic magnesium
alloy.

(b)

Fig.10 Photographs of the color-tuned superhydrophobic surface
(a) before and (b) after the cross cut tape test.
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