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The work is devoted to the study of the features of the formation and thermal stability of high carbon films of Co – C, Fe – C, Ni – C systems. Films were obtained by the method of modified ion-plasma sputtering (MIPS) [1]. The effect of the composition on the formation of the amorphous phase (AP) and the sequence of transition of the AP and nanocrystalline phase (NCF) to the equilibrium state through an intermediate metastable hcp Fe phase with a variable composition over carbon has been investigated. The high-resolution TEM of the structure of Fe-55 at.% C films confirms the results of X-ray diffraction analysis (XRD) on the formation of a mixture of the carbon matrix and NCP Fe2-XCX islands ~ 25-30 nm in size. Comparison of TEM and XRD studies of Co-C films with the contents of (5...52) at. % in the initial state and after heating to different temperatures, changes in electrical resistance during heating allowed us to establish a sequence of phase transformations. It is noteworthy that at the 1st stage of the decay of the initial structure, a mixture of strongly supersaturated solid solution based on (-Co and metastable Со2С is formed, which at high temperatures turns into Co3C. The patterns of the process of structure formation in this system can be qualitatively described using the construction of a metastable equilibrium diagram. Considering our X-ray diffraction studies and literature data, metastable equilibrium diagrams of Co-C and Ni-C were constructed for higher degrees of supercooling compared to quenching from the liquid state (QLS). The MIPS method significantly expanded the possibilities of non-equilibrium crystallization and the spectrum of metastable states compared to the QLS and allowed to obtain materials with properties that can be useful in the manufacture of precision film resistors of low-resistance and high-resistance and film magnets with high due to the dispersed structure of the coercive force. 
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