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Abstract

The achieved research goal presented in the competition application directly fits into the current research trends and
The achieved research goal presented in the competition application directly fits the current research trends and
responds to the market demand for developing modern, near-net shape composite materials. The subject of the
presented solution is the use of FDM printing to produce ceramic skeletons of a complex shape intended for pressure
infiltration with liquid metal or alloy.

Pressure infiltration as a highly cost-effective manufacturing technology of composite materials has many advantages,
including the possibility of obtaining "near net shape" products with accurate shape mapping and high surface quality
and the opportunity of their local reinforcing. Furthermore, such technology significantly reduces or eliminates the need
of finishing. Unfortunately, such products are only possible to obtain during infiltration in a matrix or free infiltration when
the shape and size of the metal-penetrated ceramic framework correspond to the geometry of the final product.
However, the situation becomes more complicated in the case of the production of elements with a complex shape
because conventional porous frameworks are most often produced by uniaxial pressing and sintering of ceramic
powders, which significantly reduce the complexity of their shape. In addition, each change in the geometry of the
manufactured element requires the design and manufacture of a new matrix, affecting this method's low flexibility. Due
to the above limitations, it is advisable to use the additive manufacturing technology of porous ceramic frameworks,
which allows for their pressure infiltration with liquid metal or alloy at a later stage.

An unquestionable advantage of this solution is the possibility of designing the proportion of pores, their size and
shape. Furthermore, thanks to the combination of additive manufacturing technology and liquid metal infiltration, it is
possible to produce cermets with a precisely designed structure, which can be homogeneous or gradient. In addition, it
is possible to create components with complex shapes.
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