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The aim of our study was to produce a decagonal quasicrystalline phase in the enriched in aluminum alloys of Al-Cu-Cr system by mechanical alloying. Al67Cu20Cr13, Al75Cu10Cr15, Al65Cu24Cr11, Al69Cu21Cr10, Al78Cu10Cr12, Al65Cu20Cr15, Al67Cu23.5Cr9.5 and Al72Cu16.5Cr11.5 compositions, where concentration is given in atomic percent, were investigated. Elemental powders of aluminum, copper and chromium were used as a initial materials. Mechanical alloying was performed by together working of the initial powders mixtures in high-energy planetary ball mill. As-milled powders represent layered composites of initial metals, which transform into a number of binary an ternary intermetallic phases at heating.
Differential thermal analysis and differential scanning calorimetry methods were used to investigate the phase transformation in the powders at heating. Several thermal effects, associated with the phase transformations at heating, were observed for all the studied composites. Because of the initial powders represents chemically inhomogeneous mixtures of initial components, observed transformation includes both interactions of components with the formation of various phases of the ternary system and phase transformation, provided by the stable phase diagram. 
Both exothermal and endothermal effects were observed at heating of the majority of the studied samples. It was found that the exothermal effects are associated with the phase formation processes, whereas the endothermal effect probably relate to the partial melting of samples. Low-temperature exothermal effects relate to the diffusion transformations, associated with the nucleation and growth of binary intermetallic phases, subsequent exothermal effects relate to the formation of ternary intermetallics. Some of observed thermal effects are reversible; these effects are associated with the transformations, provided by stable phase diagram. 
On the base of the data of X-ray diffraction and thermal analyses it was concluded that the majority of the processes, which proceeding in the mechanically activated mixtures at heating, can be described on the base of stable phase diagram, at that some nonconformities with the presently existing phase diagram were observed. 

