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Combustion synthesis (self- propagating, high temperature synthesis-SHS) is currently
being used at the Colorado School of Mines to produce awide range of engineered
composite materids. These engineered materias include ceramic, intermetalic, and
meta-matrix composites that can be produced for gpplications that range from structura
and oxidation and wear resstant materids, eg., TiC-SC, TiC-Cr3C,, M0oSi-SIC, NiAl-
TiB, to engineered porous composites for biomedical materids, e.g., B4C-Al,O3, Ti-
TiBx, Ni-Ti, Cag(PO4), and glass ceramic composites.

The control parameters of a combustion synthesis reaction include green dengity, reaction
stoichiometry, mode of combustion and hegting rate, and reactant particle Sze, and
gravity. The paper will explain how the reaction parameters and the underlying physica
chemisgtry of the combustion synthesis reactions may be controlled to produce the
composite materid in the required chemica composition, density/porosty,
microstructure and properties.

Datawill be presented of recent experiments conducted on the synthesis of engineered,
advanced materidsin the NASA parabalic flight (KC-135 aircraft) facilities, and on the
role that gravity playsin controlling the sructure and properties of these materids.



