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Ceramic composites with two type of connectivity: (2-2) 0.33BaTiO3–0.33Co0.8Zn0.2Fe2O4-0.33BaTiO3 (BT–CZF-BT) layered ceramic and (0-3) 0.66BaTiO3–0.33Co0.8Zn0.2Fe2O4 (BT–CZF) mixing composites were synthesized by Spark Plasma Sintering (SPS) method. For the BT–CZF mixing composite, the structural investigation by XRD analysis revealed the formation of di-phase composite, consisting of cubic spinel structure (Co0.8Zn0.2Fe2O4,) and a ferroelectric phase with a cubic perovskite symmetry (BaTiO3), and no other secondary phases were identified. Microstructural SEM analysis (fracture surface) of the mixing (0-3) composite indicates dense ceramics and the presence of two distinct phases (magnetic and ferroelectric ones). In the case of (2-2) layered composite, the SEM microstructures show that by SPS consolidation good quality dense composite ceramic with (2-2) interconnectivity and a good separation of the two phases can be obtained, with neat and clean interface without porosity and limited interdiffusion at interface. Furthermore, the dependence of dielectric properties on the frequency and temperature has been examined comparatively. A diffuse ferroelectric–paraelectric transition due to the BaTiO3 phase was identified by the temperature-dependence of the permittivity and losses, showing that at room temperature the material preserves a ferroelectric order. The interfaces play important roles in the dielectric properties, causing space charge effects and Maxwell–Wagner relaxation, particularly at low frequencies and high temperatures. Study of dc-tunability properties have been investigated and discussed in details. The effect of magnetic phase (CZF) on M-H hysteresis behavior was investigated. Finite Element Method (FEM) was implemented in order to investigate the effective dielectric properties of ferroelectric-ferrite composites with the two particular types of microstructures. The FEM simulations demonstrated that the microstructural particularities play a major role on effective electrical properties: lower permittivity values in layered than in the mixing composite, which is related to the local electric field concentration on the CZF phase, while the mixing composite is characterised by higher tunability values which is related to the local field inhomogeneity.
