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Abstract
Powdered mixtures of transition IY-YI group metals and boron were milled in a planetary mill at a rotational speed of a disk 735 rev/min and a vial speed — 1840 rev/min. The steel balls to powder mass ratio was 20:1, X-ray analysis was carried out on the installation DRON3 in copper Ka radiation. Refractory compounds borides were shown to form during mechanical alloying through the following mechanisms: a) mechanically induced self-propagating reaction; b) formation of new phase nuclei and their growth and c) formation  of  interstitial boron-in-metal  solid solutions, their subsequent decomposition  and the appearance of the МеВ2 phases. 
The mechanism of mechanically induced self-propagating reaction is determined by the enthalpy of refractory compound formation and the ability of substitutional solid solution formation ( if two or three boron atoms  take place instead  metal atoms knocked out of  the crystal lattice  by milling).
The formation of interstitial solid solutions was only observed for bcc metals, which  is related to the far bigger free volume of the bcc  structure as compared to that of the close-packed hexagonal one and depends  on the relationship between the radii of metal and non-metal (Hagg’s rule)
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