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Abstract

Functionally graded materials (FGM) are materials which properties such as fracture toughness, thermal, electrical conductivity etc. change as a function of distance from the surface of material. Such materials own their properties due to change of the variation of the percent concentration of metal particles or metal size particles and both as a function of the distance from the surface of the material. The major problem in designing gradient composites lies in controlling the gradient of concentration or size of the metal particles within the ceramic matrix. This gradient strongly depends on the technique of fabrication of the composites, which must also taken into account their specificity. 

The main aim of the present work is to present the possibility to design and fabricate ceramic-metal gradient composites by slip and tape casting. In composites obtained by slip casting gradient concentration of metal particles is achieved by the sedimentation process of the metal particles due to gravitation and also by action of a magnetic field. As a result, the composites with continuous gradient concentration of metal particles in ceramic matrix is obtained. In tape casting method composites consisted of layers which can differ of concentration and size of metal particles. Using this method give the composites with stepped  gradient of metal particles.     

Work present the technological aspect of composites fabrication starting from designing of composites, selection of slurries, way of obtaining gradient concentration of metal particles. Results of investigation microstructures of composites and selected properties are also reported. 

The Al2O3 ceramics and Fe powder were selected as a constituents f composites. In order to obtain gradient-type ceramic-metal composites with the use of a ceramic casting methods t is necessary that the concentration of the solid phase and the size of the ceramic powder particles should be properly selected. For slip casting method theoretical calculation and experimental results revealed that the distance between the ceramic powder particles depends on the solid phase concentration and on the size of these particles. For the occurrence of sedimentation of particles of a higher density (metal particles), the average distance between the ceramic powder particles of a lower density should be greater than that of the particles of the greater density. The original achievement of work is using magnetic field as a method of tailoring gradient concentration of metal particles. 

The process of fabrication of composite ceramic-metal is complicated because of the residual stresses due to difference in thermal coefficient between the ceramics and metal. It is especially clearly visible in the composites with steps gradient of metal particles obtained by tape casting method. Since this problem takes place not only in separate layer consisted of mixture of ceramic and metal particles but also between the layers which differ in metal particles concentration. As a result of this the bending of sample and delaminating of layers  as well as cracks appear. The solution for this technological problem is also reported in work. 

The presented results are the base to elaborate the technological instructions of fabrication ceramic-metal composites with gradient concentration of metal particles. Such a materials are especially tailoring for cutting tools . 
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