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ABSTRACT

Within the frame of the Belgian Taxi-flight mission ODISSEA, microgravity self-
propagating high-temperature synthesis (SHS) experiments on the production of
intermetallic matrix composites (IMCs) based on the Al-Ti-B system were performed in
the International Space Station (ISS) [1]. Depending on the composition, different
intermetallic compounds can be formed: titanium aluminides, which act as a matrix
phase, and titanium diboride, which is present as a reinforcing particulate phase. The
present experiments consist of cylindrical samples with a conical end, the last one being
integrated in a copper block with a conical cavity in order to perform combustion front
quenching. The cylindrical part can be used to study the combustion process in a
stationary regime.

A comparative analysis is performed between samples processed in reduced gravity
and normal gravity. Microstructure formation is a focal point. The elimination of gravity-
dependent phenomena such as convection and spreading of molten components,
buoyancy, and sedimentation of inert solid particles and droplet coalescence
streamlines the research focus. Under certain conditions, gravity-dependent secondary
processes may also occur in the heat-affected zone after combustion. Other
phenomena masked by gravity include diffusion and Marangoni convection.

In the present paper, the effect on the microstructure of both gravity and initial
composition are assessed in terms of morphology and composition of the matrix phase

as well as in terms of the size and the morphology of the particulate phase.



