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Effects of super-hydrophobic surface on Mg-Al-Zn alloy for architectural
and its influence on corrosion resistance

XIA Mingyue', ZHANG Changming?
(1. Architectural Engineering Institute, Xinyang Vocational and Technical College, Xinyang 464000, China; 2. School of Materials
Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: An environmentally friendly solution composed of copper sulfate, sodium chloride, citric acid, and
phosphoric acid was used to chemically etch the commonly used Mg Al Zn alloy in the construction industry, and
the etching time was optimized. Then, a mixed solution of perfluorooctyltriethoxysilane and ethanol was used for
surface modification, followed by high-temperature baking to successfully construct a super-hydrophobic surface
on Mg Al Zn alloy. The morphology and surface composition of the Mg-Al-Zn alloy after etching, modification
and baking were observed and analyzed using scanning electron microscopy and energy-dispersive spectroscopy.
Infrared spectroscopy and corrosion resistance were tested using an infrared spectrometer and electrochemical
workstation. The results indicate that when the etching time is insufficient or excessive, surface modification and
baking cannot form a uniform micro-nano hierarchical structure on the surface of Mg Al Zn alloy. Although the
surface of Mg Al Zn alloy exhibits hydrophobicity after treatment, its corrosion resistance is not ideal. After
1 minute of etching, 120 minutes of surface modification, and 10 minutes of baking at 120 °C, a uniform micro nano
hierarchical structure can be formed on the surface of Mg Al Zn alloy, exhibiting super-hydrophobicity. Its corrosion
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resistance is improved compared to untreated Mg Al Zn alloy.
Keywords: super-hydrophobic surface; Mg-Al-Zn alloy; corrosion resistance; chemical etching; surface modification
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Fig.1 Morphology of untreated Mg-Al-Zn alloy and the Mg-Al-Zn alloy after etching
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Fig.2 Morphology of Mg-Al-Zn alloy after etching, modification and baking
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Fig.3 XRD patterns of Mg-Al-Zn alloy after etching
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Fig.4 Energy spectra of the Mg-Al-Zn alloy after etching, modification and baking

I-MgO 2-Si-0 3—CF 4——CH,
4 2

4 minZ! S+ E

J; 2 minZZl i i i
= o
iy [ Lmin el AR ; g
20 sAlk AT LE AL
AALFR I
L 1 L Il L 1 L Il L I
2400 2000 1600 1200 800 400
“ﬁi%ﬁ/cm’l

5 RAIEH Mg-Al-Zn & € UK ZIM+HEIH+HEF Mg-
Al-Zn & EMLIIMIE
Fig.5 Infrared spectra of untreated Mg-Al-Zn alloy and the

Mg-Al-Zn alloy after etching, modification and baking

22 GEEMSH

K6 4 K ML FE I Mg-Al-Zn & 4 PA K 2 b +1& i+
ML EMe-Al-Zn G ES A . TRLEH, K
AbFEIMg-Al-Zné S if il 48,70, HAR T
EIEKYE, BHHEE. 21320 sz &1+t

G, Mg-Al-ZnG &Sl Mk )137.2°, £
T 2B K, (HARBFHE B AR . 2381 minZ]
PHHE LR J5 , Mg-Al-Zn g 4 1 2 13—
WK, Bzl160°, R ZIEEHAKM, RYERE
e 28T, 2032 minZ| B+ . 4 minZl)h+
BHi+HRE R, Mg-Al-Zné & S Bl M Y /N T
150°, R AIEFHEH KRS

FHULR I, 2Pl (el el Ky, B
RS AHEE L Tok A @ s KR . 5 R %)
ol B ) 5 5 B g- A L-Zn 25 4 36 T i e A B2 4% 9T
HFANII AT, Z ki A5 K U3 M g-Al-ZnF 4
R Rk, BITEIETE BB 5T AR oy 4 45
F o ZI PR A& A I O R, Mg-Al-Zn & &R Y
R SI IR o i), IR e ik 4 1 s ¥
TAAEMe-Al-Zn B &R MY AN, 5K 1)
FERORS R AR, Al mAR /N BRILZ A, BRI
R A B A B SN K 4 S5 T Mg-Al-Zn
HERMPEE T RMIEE, BUEAKRIRMERE. Fit,
20581 minZ| B I+HLE S, Mg-Al-Zné £ 3R M
ST KN, 1R .



* 110 « Feb. 2026

Plating and Finishing

Vol.48 No.2 Serial No.395

(a) AKAbF (b) 20 s Z| P+ +HLEE

148.1°

(c) 1 min ZIP+E+HEE (d) 2 min ZI & i+

(e) 4 min ZI B+
El6 FKAIEH Mg-Al-Zn & £ URZIHHEF+HEEEF Mg-
Al-Zn §ERFHSIEMA
Fig.6 Static contact angle of untreated Mg-Al-Zn alloy and

the Mg-Al-Zn alloy after etching, modification and baking
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Fig.7 Polarization curves of untreated Mg-Al-Zn alloy and

the Mg-Al-Zn alloy after etching, modification and baking
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