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Laser deposition of metallic powder allows the formation of high quality coatings with
metallurgic bonds, low dilution and fine dense microstructures. In recent years, the
technology has been refined to allow near net shape 3D constructions and in-situ alloying, by
controlling the mixing of different powders in the molten pool. This enables the
manufacturing of continuous multimaterial structures with enhanced performances [1]. We
present here the design and fabrication of Cr-Ni bimetallic samples, featuring a BCC to FCC
transition, through controlled projection and fusion of dissimilar metallic powders.

Two powder feeders allow the controlled mixing and projection of pure Cr and Ni powders,
fused by a 3kW fiber laser, to create various coatings including vertical compositional
gradients. With analysis of layers dimensions, chemical distribution, microstructures and
hardness, we investigate the influence of process characteristics and compositional sequence.

We specifically examined the in-situ alloying of the two powders, as well as the
compositional and crystal structure gradients, with regard to laser velocity, melt pool size and
nature of previous layers. In particular, lack of fusion frequently occur when coating a metal
with a more refractory one, hence the need to optimize the deposition. Tracks aspect ratio
greatly affects defects, dilution, and microstructural morphologies. Laser power needs to be
successively adapted to maintain a desired track width; this can be facilitated by adequate
methods, involving numerical process simulations.

By varying the ratio of projected powders to create a chemical gradient, abrupt changes in
microstructures and properties between the miscible metals can be effectively smoothed. If a
tailored gradient is to be made to maximize the coating performances, the effect of successive
dilutions is to be anticipated, thus there is a strong need for reliable multimaterial numerical
modeling.
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