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Abstract
Nowadays, concentrated efforts are focused finding innovative and modern solutions to get soft and hard nanostructured magnetic materials (magnetic nanocomposites), but also to understand the intrinsic mechanisms governing their specific magnetic behavior, especially the role of the local nanostructures.
This paper focuses on our recent work related to the preparation, characterization and applications of 1-D, 2-D and 3-D magnetic nanocomposites such as nanopowders, nanowires, thin films, 2-D and 3-D materials prepared by continuous casting methods (ribbons, microwires, bulk shaped alloys).

Fe, Co, NiCo and CoFeSiB magnetic nanopowders of 20-200 nm have been prepared by chemical reduction. Due to their specific magnetic behavior, very different compared with their bulk counterparts, the magnetic nanopowders might be successfully used as soft or permanent magnets, but the most promising application is as magnetic carriers in biomedicine.
Nanowire arrays of Ni, Co, NiCo, and amorphous Ni100-xFex, Co100-xFex of 20 to 200 nm in diameter and 1 to 10 µm in length were prepared by electrodeposition into polycarbonate and porous alumina (AAO) membranes, and their magnetic characteristics (coercive field, magnetic hysteresis loops, magnetic domains structure, magnetic interactions between nanowires) comparatively studied.
Nanocrystalline regions of 10 to 20 nm randomly distributed in the amorphous matrix have been revealed in Fe-(Au,Cu)-B melt-spun ribbons and (Fe,Co,Ni)-(Zr,Nb,Ti,Ta,Mo)-B bulk shaped samples (torroids, bars) prepared by conventional mould-casting techniques. Additionally, the soft magnetic properties of some of them are superior to other nanocrystalline materials studied previously. Moreover, the nanostructures have been obtained directly during the preparation process, in Fe-(Au,Cu)-B and (Fe,Co,Ni)-Nb-B systems, without any intermediate treatments.
Magnetic nanostructures have been also obtained in the as-cast state in a few families of permanent magnets. The recent results on nanoclustered high-coercivity Nd-Fe-(Al,Si) alloys and (Nd,Pr,Dy)-(Fe,Co)-B permanent magnets with additions, prepared in different 3-D shapes by casting methods will be presented in detail.

Most of these nanostructured magnets have been specially designated for specific applications and they will be discussed.
