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The solubility of Ca in Al is extremely low, which makes this alloying element very
attractive to stabilize a nanoscaled grain structure thanks to GB segregations and to
achieve a unigue combination of high strength, low electrical resistivity, good thermal
stability and low density material. To achieve this goal, an Al-Ca metal matrix
composite was processed by severe plastic deformation (SPD), and the resulting
nanoscaled structures were characterized with a combination of TEM and APT
analyses. We show that the SPD led to a progressive dissolution of Ca grains and a
mean Al grain size of only 25nm, which is stabilized by Ca segregation at GBs and a
low supersaturated solid solution of Ca in Al. This gives rise to a hardness up to
300HV but an electrical conductivity lower than 10% IACS. Upon aging, the grain
growth is relatively limited, nanoscaled Al,Ca particles nucleate at GBs and the

electrical conductivity is significantly recovered.
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