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Control of phase decomposition by nano plastic forming and its application for
ultrahigh aspect ratio nano-machinning

KOIZUMI, Yuichiro
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We successfully controlled gamma lamellae precipitation in Ti-39 at.% Al single
crystals by nanogrooving process (NGP) intending to introduce periodic dislocation bands as preferential
nucleation sites of gamma-TiAl lamellae precipitates. In NGP, grooves were formed along the trace of
(0001) basal plane on the surfaces of single crystal of alpha 2-phase supersaturated with Al-atoms by
nano-scale plastic deformation. Beneath the grooves, dislocation bands consisting of both basal
dislocations and non-basal dislocations were formed. After aging at a dual phase temperature, pairs of
gamma lamellae were found to form only beneath the grooves to depths greater than 30 p m, meaning that
the location of gamma lamellae could ge controlled by NGP. Also, selective dissolution of TiAl phase from
hot deformed Ti-Al polycrystal was also performed. These findings opens new avenue for the manufacturing
of near- or sub-wavelength grating structures with ultra-high aspect ratio.
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