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Metal foams currently attract great interest in various innovative designs for

structural and functional applications due to a combination of extremely low

density, high specific surface area and mechanical properties. For open cell

foams, these properties can further enhanced by plasma-assisted surface

treatments that are capable of non-line-of sight materials processing. In this

work, Plasma Electrolytic Oxidation (PEO) coatingprocess is considered for

the treatment of open celled aluminium foams with different structures,

aiming to improve mechanical and surface properties of the hybrid material.

The foams with an average cell size of 1.6 mm and porosity of 62 % were

made by replication. The PEO treatment was carried out in the pulsed

bipolar current mode, with pulse frequency varied between 50 and 6250 Hz.

The mechanical properties of the coated foams were assessed

experimentally in compression. Complimentary characterisation was carried

out using SEM, EDX, XRD and nanoindentation techniques. It was

demonstrated that PEO coatings can be successfully applied to the

replicated foams and the coating penetrates completely into the structure,

with thickness diminishing with depth. The presence of this coating is of

benefit for uniaxial mechanical properties as well as foam specific

properties. PEO pulse frequency influences coating thickness, porosity and

the measured mechanical properties. The major effect on coating hardness

and elastic modulus as well as on the strength and stiffness of the coated

foams is associated with the volume fraction of coating porosity. Potential

for improvement in mechanical performance of the PEO coated aluminium

foams is discussed.
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