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Abstract

Powder metallurgy and rapid microwave (MW) sintering techniques were successfully applied to engineer a
hybrid cell structure into magnesium alloy AZ61 syntactic foams. The hybrid cell structure, comprising open-
and closed-cells, originated from leached carbamide granules and hollow microspheres of fly ash (HS),
respectively. External MW susceptors accelerated the sintering process and greatly mitigated the formation
of undesirable interfacial reactions. The cell hybridisation technique facilitated control over the density and
strength of the syntactic foams. Accordingly, floatable syntactic foams with a density of about 0.79 g/cm?®
and compressive strength of 16 MPa were synthesised without recourse to any surface modification or
chemically-induced superhydrophobicity. The processing techniques were capable of mitigating damage to
the HS microspheres as confirmed by microstructural examinations. Furthermore, potential applications of
the floatable syntactic foam sample, as a microboat and chemical release agent, were demonstrated by using
ethanol as a propellant. AZ61 syntactic foams synthesised in this study exhibited low density and adequate

strength, suggesting their applicability as alternative materials to polymer composite foams.
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