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Research Progress of Superhydrophobic Surfaces in Improving Corrosion Resistance of
Magnesium Alloy
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ABSTRACT: The paper aims to summarize and discuss methods for preparing superhydrophobic surfaces on magnesium alloys
to enhance their corrosion resistance. Corrosion resistant behaviors on superhydrophobic surfaces were investigated by the elec-
trochemical method. The research progress of fabricating superhydrophobic surfaces with anti-corrosion function on magnesium
alloys was summarized and the action mechanism of superhydrophobic surfaces in improving the corrosion resistance was dis-
cussed in this paper. Though there are a lot of methods for preparing superhydrophobic surfaces on magnesium alloys, most of
them cannot be used for larger-scale production, and as-prepared superhydrophobic surfaces are lack of durability and mechani-
cal stability.
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Fig.1 Bode plots of the bare AZ31 substrate and the superhydro-
phobic surface after immersion in 5% NaCl for different times
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Fig.3 Potentiodynamic curves of substrate and superhydro-
phobic surface in Hank’s solution
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Fig.4 Surface morphologies, contact angle and sliding angle of superhydrophobic surface

B KRR o IR IZREETE 3.5% NaCl i o Bk
BB RO R AF A Tl DR

1.3 RBInfRE
L UURREE R M T e Al 2 S, AEFEAR R T IT

FRA W BRI R R 45771 . Xu ZP8HRGE T —Ff
FIFH N T AR MBS &0, DIRSHA M
RES A B T = 2, B S R e B 1, A
A4S ELA PR Ph a0 BB B K R 1T . Wang A1 Li
AL Pl WU T AE AZ9ID B4 & R4 T



B3 FHoly ARABNAE - R R T £ 5 B 5 G T e M B A BT 7 i <123 -

AR g s K R m, Hk S mBmE s
TR o il A5 R G 2K 2R T BT AR B T8 K 254
Hizfhfm o 1540, WK 6 pras, [EAT, Z#ifK
FRA A HA 25 0 I T R0 A R A A8 B e
e, wiE 7 fE 8 Fiok .

She il Li " CR AL TR ¥k, 16 AZ91D
BaeRmE S T EAPBRGHPBH K CuOo £
Tl R M KAl fA =ik 155°+1.3°, R3lIf

Magnesium alloy substrate Superhydrophobic coating
Electroless Ni Step 1 Step 3 Modlflcatlon

Electrodeposition Cu “\
Step 2 J

s s OB R K T Y A
Fig.5 Schematic illustration for fabricating the superhydro-
phobic surface by electrodeposition

6 HRLUTAREE 5 i /K R T R TAOULE 5
Fig. 6 Surface morphologies of the superhydrophobic surface
prepared by electrodeposition

u Bare Substrate Cu coating A Superhydrophobic cating
500} 3- % NaCL | 0.6 moL + L NaOH
2000
oF L
> “ 5 1000
£ -so0f & -
0
-1000} -
-1000
-1500F -—<-' -
0 8 6 4 2 -8 6 4 2
lg[i/(A-cm?)] Ig[i/(A-cm?)]
600 | 0.5mol - L' H,SO, 1000 | 0.6 mol - L'INaZSO4
0t
> 0 a
Z E
5 -600 t =
-1000 f
-1200
. . . . 22000 Lu L . . L
3 6 4 2 0 0 8 6 4 2 0
Ig[i/(A-cm?)] 1g[i/(A-cm?)]

7 R AR 2 ) i K SR T LA T JE ok A 5 P A At 2%

Fig.7 Self-cleaning effect experiments and potentiodynamic polarization curves of the superhydrophobic coatings prepared by elec-
trodeposition in different corrosive media
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Fig.8 Self-cleaning effect of the superhydrophobic surface prepared by electrodeposition
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