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Scientific description: Sharp selection of growth microstructures in alloys, thus aiming at 
obtaining reproducible properties in use of solidified materials, is a challenging task. Good, but 
partial control of their typical size, from 100 µm down to a few 10 nm, can be achieved via the 
cooling rate of the melt. In fact, the number of crystal phases, the shape, and the spatial 
distribution of solidification microstructures depend on many operating features that not only 
include alloy characteristics and global control parameters, but also the geometry of the 
container and the history of the cooling path. In this respect, directionally solidified eutectic 
microstructures are exemplary. They are of key interest both as self-organized composite 
materials for the industry, and complex, nonequilibrium pattern-forming systems for 
laboratory studies. In directional solidification at imposed velocity V in a fixed temperature 
gradient, a binary-eutectic mixture delivers a two-phased solid as a frozen trace of planar 
periodic coupled-growth patterns at the propagating solid-liquid interface. Their size generally 
varies in a large interval, at given V. Here, we propose to study the effect of a spatial velocity 
ramp imposed along the solidification front by using an original setup, developed in our group, 
which permits to rotate a thin model-alloy sample with respect to the temperature gradient 
axis –the dynamics is observed in real time with an optical microscope. The solidification 
velocity thus increases linearly as a function of the distance to the rotation center. Such a 
control-parameter ramp has been shown theoretically, from general-phenomenology 
arguments, to entail a pattern selection effect. This has not been tested in situ in solidification 
experiments. This study could motivate some numerical-simulation studies (collaborations). 
Depending on the advancement of the study, some instrumental developments could be 
carried out (new sample design, use of laser spot arrays), and preliminary tests extended to 
microstructure remelting, in relation to additive manufacturing applications.  
 
Techniques/methods in use: Original solidification stages, optical microscopy, image 
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