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Abstract 
Ceramic fillers, including silicon carbide (SiC), silicon nitride (Si3N4), silicon oxide (SiO2), titanium (TiC), boron carbide (B4C), alumina (Al2O3), aluminum nitride (AlN), Titanium oxide (TiO2), zirconium oxide (ZrO2), and chromium oxide (Cr2O3) are promising developed inorganic fillers, which show a high strength, a good resistance to corrosion, improved wear properties, low dielectric constant, superior hardness, higher toughness, and higher operating temperatures applications [7-10]. Having these superior properties, these ceramic fillers have been widely explored in different ways to improve the thermal, dielectric, and mechanical properties of a substantial number of polymeric matrices. Reinforcing the polymeric matrices with rigid ceramic-particles is a new and successful technique to improve the inferior thermal and mechanical properties of polymers. The obtained such materials are known as micro-composites and nanocomposites according to the ceramic fillers sizes. These kinds of composites are produced to meet the requirements demands of industry. Some features like improved mechanical properties, low cost, high temperature applications, light weight, and the wide use in different industries such as microelectronic, automobiles, aviation.  The current presentation studies the effects of adding various micro- and nano-ceramic fillers on various structural, thermal, and mechanical properties of polybenzoxazines resins. The effects of particles contents, particles sizes and surface-treatment are discussed. In addition, the mechanisms of reinforcement for these kinds of micro-composites and nano-composites are also investigated and some mechanical parameters are reproduced using some theoretical and semi-empirical models. The applications of these kinds of composites in the anticorrosion and electronic packaging areas are evaluated. The presented results in this chapter provide a basis for understanding the improvements resulting during the filling of polybenzoxazines matrices with some kinds of ceramic fillers.
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