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Along with regimes of quenching and heat treatment the crucial and favorable influence on the structure formation and obtained functional characteristics of nanocomposites was brought on by elloying elements added to material composition for the effective controlling of the processes of structuring. Therefore it’s very actual to carry on in our research the complex analysis of the structuring effects of variety elloying elements. At present the most elaborated and successful industrially used there are multiple-component nanostructured Fe-Nb-Si-B alloys (with fraction of Fe up to 80at.%) as melt quenched. Untypical Fe - metalloid alloys having such metastable phases as α-Mn – type and related hexagonal H-phase (another α-Mn variant specified with distorted rhombic symmetry) and aperiodic one (quasi-crystalline one with cubical symmetry) were obtained directly by melt quenching or aftertreatment devitrification of amorphous phases with controlling of processes of nanostructuring. It’s essential that in considered alloys with 6 at.% B content there are G-phases also (fcc-coordinated ones) interlayered with α-Fe phases (bcc-coordinated) with coparallel axes of their cubical symmetry. It was revealed, that the increasing of Nb percentage above 4 at.% lead to polymorphic transition caused by nucleation and growth of aperiodic phase consisted with nanodispersed quasi - crystals. The further increase of Nb percentage above 6 at.% lead to a new situation with forming of eutectic mixture of α-Fe(Si) bcc-coordinated phase and hexagonal Fe2Nb phase classified as λ-type. The identified phase stratifying in amorphous phases as result of their nonhomogeneity at the initial stages of devitrification was classified as decisive factor for nucleation stable growth of clustered quasi-crystalline nanophases and short order structuring as itself. So the analysis of decisive roles of alloying elements (Mn, Co, Ni, Zr, Cu, B, etc) in the effective control of the formation of thermodynamic stable phases (H- and aperiodic quasi-crystalline ones) and fabrication of composites with relevant characteristics. Moreover 1at.% addition of Cu converted the solidification into heterogeneous one with the precipitation of icosahedral Cu nanoclusters, as the centers of spontaneous nucleation nanophase, but in the same time atoms of 4 – 6 at.% alloying Nb diffused into the phase neighboring layers inhibiting the grain growth thermostabilizing the nanophases and the residual amorphous mesophase. The B component was required to suppress at the quenching the eutectic decompose into mixture of α-Fe(Si) and Laves phases. Mn - alloying had stimulated the formation of high metastable phases allied aperiodic α-Mn type with cubical and hexagonal symmetry.
