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Bulk ceramic nanocomposites are defined by the grain size of at least one of the constituent microstructural phases being smaller than 100 nm or finer. Since the seminal work by Niihara, the recognition of the appealing mechanical, physical and tribological properties of such materiales has generated considerable recent research activity. Moreover, different structures incorporating not only particulate second phases, but also carbon nanotubes and graphene, have been developed. In addition to processing, major challenge in this research field is the understanding of the basic properties of the materials. New developments can only be envisaged on the basis of well understanding intrinsic properties. In this sense, one of the most important properties is toughness, for which inconsistent results, most of them provided by indentation methods, have been reported. 
Even though indentation methods could be useful for comparative purposes when insufficient volume of material is available, they are not adequate for the basic understanding of material behavior. The equations used at present are based on expressions for the stresses which have no experimental verification and contain unknown factors usually supplied by calibration. 

Controlled fracture tests are required for the accurate determination of the toughness parameters of materials in order to assure the full conversion of the supplied energy into crack surface energy. The scarce toughness data obtained in stable fracture tests is due to the fact that, in general, the attainment of stability in displacement controlled tests requires complicate loading arrangements and specimen and crack geometries. In order to perform in a routine way stable fracture tests of ceramics, a new experimental setup to perform three point bending tests controlled by the crack mouth opening displacement (CMOD) was developed. The set up combines an electromechanical universal testing machine with a high precision optical micrometer. The CMOD was proposed as control variable because from the three parameters involved in the test, load, displacement and CMOD; this latter is the only one that continuously increases as fracture proceeds. This method constitutes an accurate and reliable determination of fracture toughness (KIC) of ceramics nanocomposites.  KIC values are calculated from the maximum loads, KICP and from the total fracture energy determined in stable tests, KICγ. Results for fully dense alumina-matrix nanocomposites with 2, 5 and 10 vol.% SiC are analysed and compared with those for a reference fully dense alumina material with grain size similar to that of the nanocomposite matrix in order to detect toughness reinforcement. 
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