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In the present work, coating of the quasicrystalline phase-forming Al92Fe3Cr2Mn3 alloy was produced 

by pre-placed laser cladding on substrate of 7021 aluminum alloy. A 2 kW CW Nd:YAG laser was used to 
produce the coating with a gas-atomized Al92Fe3Cr2Mn3 powder. The coating was characterized by X-ray 
diffraction (XRD) and scanning electron microscopy (SEM) and a thermal analysis was carried out by 
differential scanning calorimetry (DSC). The formation of quasicrystalline icosahedral phases in the coating 
and the latter’s thermal stability up to 467°C were confirmed by XRD and DSC. The microstructure of the 
coating presented aggregates with a five-arm star morphology and a quasicrystalline phase at its center, and 
had a composition of Al82,5Fe5,8Cr7,5Mn3,6Zn0,6. The coating hardness increases with depth to reach a 
maximum value of 163 HV near the substrate/coating interface. These results demonstrate the possibility of 
producing a coating with quasicrystalline phases on ordinary aluminum alloy substrates, with the following 
benefits provided by the presence of the metastable phase; high hardness and stiffness allied to low fracture 
toughness, low electrical and thermal conductivities, and low friction coefficients. 
 


