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Fabrication of nanoporous coatings is investigated by a two-step process involving high power laser
cladding of homogeneous Cuy, Mng, alloy coatings followed by selective electrochemical de-alloying. Cu-Mn alloy

Cu component owing to the passivation of the more active manganese in potassium nitrate solution.
structure with thickness up to 2 pm.
Key words

microstructure and homogeneity of the precursor Cusy Mng, alloys have a significant influence on the evolution of
OCIS codes

coatings with fine shape, low dilute ratio and refined microstructure are fabricated on mild steel by means of laser
nanopores during selective electrochemical de-alloying. The surface morphology of the porous Mn is a ribbon-like

processing. The second dendrite arm spacing (SDAS) decreases with the increase of laser remelting speed. Auger
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mapping results indicate that nanoporous manganese is obtained by selective electrochemical etching of the less active
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Fig. 1 Cross-sectional SEM morphology of the laser cladding coatings. (a) high laser power density,

(b) low laser power density, (c) laser cladding coating with optimized parameters
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Fig. 2 SEM images of the laser cladding. (a) laser cladding, (b) laser remelting at 133mm/s
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Fig. 3 XRD patterns of (a) laser cladding coating and
(b) as-remelted samples
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Fig. 4 Polarization curves of laser remelting coatings

with various laser scanning speeds
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Fig. 5 SEM micrographs of the nanoporous samples with various laser remelting speeds. (a) laser cladding,

(b) laser remelting at 83 mm/s, (c¢) laser remelting at 133 mm/s
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Fig. 6 Cross-sectional SEM morphology of the

de-alloyed coatings
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Auger mapping
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Fig. 8 SEM micrograph of the as-cast Cu-Mn alloy

after de-alloying
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