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Abstract 
The use of nanoparticle dispersion in metallic alloys introduces improvements in different material 
properties, in a similar way than microparticles, although using a lower percentage [1,2]. Lower contents 
of nanoparticles allow a greater improvement in properties such as tensile strength and ductility, 
compared to microparticles [3]. Nevertheless, nanoparticles tend to agglomerate. 
Mechanical alloying (MA) is a metallurgical technique where cyclic fracture and cold welding of powder 
materials in a high kinetic mill are involved. This technology is very suitable to obtain composites with 
nanoparticle reinforcement, due to its high ability to disperse the nanoparticles [4]. 
Two different cases are presented: 

 A nanoreinforced low density and high resistance 7075 aluminium alloy matrix composite, by 
mechanical alloying of TiC nanoparticles with aluminium alloy powder followed by sintering of 
the resulting nanocomposite powder (Fig. 1). Mechanical alloying was carried out in 1 min 
cycles (1300 rpm for 48 s + 1000 rpm for 12 s) for 10 to 960 minutes processing times. At lower 
times: cold welding takes place and higher flat particles are obtained, while at higher times 
hardening and breaking of particles leads to loss of dendritic microstructure and a suitable 
distribution of the reinforcement. After sintering, porosity is found in all samples and the material 
hardness is lower. 

 Laser cladding of nickel alloy with nanoparticles, either to obtain a coating or to perform the 
building or re-manufacturing of high added value components (Fig.2). In this case, mechanical 
alloying of Y2O3 nanoparticles with NiCrMoNb alloy powder was performed for 1450 s at 1300 
rpm followed by 350 s at 1000 rpm. The MA processed powder was blown directly into the melt 
pool produced by a laser beam, generating a coating by overlapping several clad seams. The 
material can be built up layer-by-layer with the purpose of recovering a damaged part or 
generating near net shape components. The produced coating showed a dispersion of Y2O3 

nanoparticles and agglomarates, leading to the improvement of corrosion properties compared 
to NiCrMoNb alloy coatings without nanoparticle addition. 
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Fig1. From left to right: Aluminium alloy powder and TiC nanoparticles / Mechanical alloying of the 
mixture / MA powder after different processing times / Microstructure of sintered material. 
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Fig2. From left to right: NiCrMoNb alloy powder and Y2O3 nanoparticles / Mechanical alloying of the 
mixture / MA powder after 30 min / Laser cladding process / Coating cross section and microstructure. 
 


