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Magnesium-based metal matrix nanocomposites (MMNCs) are promising materials for small-series applications, for
example in automotive engineering or the aviation industry. For some years now, ceramic nanoparticles have been so
inexpensive that they only represent a negligible increase in the cost of a nanocomposite material. The magnesium sand casting
alloy Elektron21 and the die-casting alloy AM60 were reinforced with AIN nanoparticles with a diameter of 80 nm. To break up
particle clusters in the melt, an ultrasound assisted casting process was used. Cavitation and acoustic streaming are generated
by ultrasound, and an indirect chill casting process in a permanent mould results in a microstructure free of pores. The grain
size, tensile mechanical properties and compression creep resistance were investigated. We found that the nano-AIN addition
refines the microstructure of AM60 significantly. Mechanical testing shows an outstanding increase in tensile yield strength,
ultimate tensile strength and ductility of AM60+1AIN compared to the unreinforced AM60. By contrast we observed no grain
refinement and no tensile strengthening of Elektron21, although the creep resistance was improved by one order of magnitude.
This demonstrates how differently two magnesium alloys can respond to reinforcement with 1% AIN in their structures and
properties. In case of AM60-MMNCs remelting trials were performed and showed that the nanoparticles remain in the melt
with only a marginal loss of grain refinement and loss of strength occurring for each remelting.
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