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High temperature phase transformations can be studied using a quadrupole furnace that has been developed in our laboratory. The specimens are prepared by a patented, organic-inorganic, steric entrapment method developed in our laboratory. The furnace allows in-situ, in air experiments up to approximately 2000 °C. The furnace consists of four halogen infrared reflector lamps, where the filaments are placed at one of the elliptical foci of the lamps. They are arranged in a water-cooled brass housing, forming a “hot spot”, where the other common elliptical foci of all four lamps overlap. The geometry of the furnace allows x-ray diffraction experiments to be carried out at an angular range of 0-35 degree 2( for cylindrical specimens in Debye-Scherrer geometry or in a specially adapted, specimen holder in Bragg-Brentano geometry. The lattice parameters and thermal expansion coefficients are determined from Rietveld analysis of polycrystalline powder diffraction data collected by synchrotron X-rays. The current status of known phase transformations in oxide ceramics is summarized. An example of toughening of ceramics composites by “transformation weakening” of debonding interphases is presented. A longterm vision for their potential applications in structural ceramics and as actuators in smart materials is presented.

