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Structure-property relation of higher-ordered structures - Control of
nanostructure for materials properties in Al5Fe2
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In addition to the ﬁreviously reported orthorhombic phase, we have found
many higher-ordered phases for Al5Fe2, which is industrially very important as the major constituent
phase in the coating layer of hot-dip aluminized steel. The crystal structure of the previously
reported orthorhombic Al5Fe2 phase consists of the network structure of the Al2Fe stoichiometry and
the partially-occupied Al-site chains, in which 6 consecutive Al2 and Al3 sites that are allowed to
be occupied by Al atoms are aligned along the c-axis. A series of higher-ordered phases are found to
form with some ordered arrangements of Al and Fe atoms in the partially-occupied Al-site chains
parallel to the c-axis. The crystal structures of four different higher-ordered phases for Al5Fe2
have been refined and the origin of differences in deformability has been elucidated.
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