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Fabrication of Superhydrophobic Surface on Metallic Substrate by
Pulse Cu Electroplating and Silver Plating
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Abstract: To build super—hydrophobic surface (SHS) on metallic substrate with a wide range of application, the Cu
electroplating and Ag chemical - plating were adopted to construct micro—nano hierarchical structure on common metals
like copper, aluminum, nickel and stainless steel, which showed stable super —hydrophobicity after being modified by
n-octadecanethiol. The contact angle, microscopic morphology and components of the plating layer were analyzed by
OCA—20, FESEM and XPS respectively. The structural and componential differences were also compared between the
surfaces by constant—current and pulse—current Cu electroplating. The results show that the botryoid and cauliflower—like
micro—nano hierarchical structure is constructed by pulse-current Cu electroplating and Ag chemical-plating. The contact
angle on different substrates reaches 158°, while the sliding angle (SA) keeps less than 4°, among of which the SHS on
brass and aluminum has a SA of nearly 0°. The plating layer and modification layer show no detachment in the scratch
and filing test, thus indicating a superior adhesion. The acid and alkaline resistant tests are conducted in a wide range of
pH from 1 to 14, which show that these surfaces are able to generally resist corrosion. This technique is simple, timesav-

ing and pragmatic with a moderate expenditure, thus possesses a good prospect in industrial application.
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Table 1  Types, components and specifications of metal used in the experiments
Types w/ % Specifications
Brass H62 61.4 Cu, 38.1Zn 3cm X 10 em X 1 mm
Copper Cu=99 3cm X 10 cm X 1 mm
Nickel Ni=99 3em X 10 em X 1 mm

304 stainless steel (SS304)

5052 aluminum alloy

1.307 Mn, 17.5 Cr, 8.01 Ni

97.1 Al, 2.3 Mg

3cem X 10 em X 1 mm

3cem X 10 ecm X 1 mm
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(a) Contact angle test (b) Sliding angle test
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Fig. 1  Contact angle and sliding angle test on brass

(H62) substrate
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(b) By pulse current electroplating
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Fig. 4 Surface morphologies by constant current and pulse current electroplating on brass (H62) substrate

(a) Before silver plating

(b) After silver plating
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Fig. 5 Surface morphologies before and after silver plating on brass (H62) substrate
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(a) Scratch test

(b) File test
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Fig. 8 Adhesion test of the superhydrophobic surface coating on brass (H62)
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