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One of the most promising and cost-effective metal additive manufacturing technologies is Wire 

Arc Additive Manufacturing (WAAM). WAAM enables the production of large-scale, 

customized metal structures within relatively short lead times due to its high deposition rate and 

process efficiency. Additive manufacturing technologies, particularly WAAM, have evolved 

beyond rapid prototyping and are increasingly being implemented as viable production and 

repair solutions for industrial applications. Consequently, further development of WAAM 

requires not only the design of new feedstock materials but also the optimization  

of manufacturing technologies dedicated to specific components. 

The Łukasiewicz Research Network – Institute of Non-Ferrous Metals carries out research and 

development activities focused on design, modification, and production of advanced metal 

alloys in the form of wire feedstock materials for WAAM applications. Particular attention  

is given to alloys intended for operation in demanding environments and under severe service 

conditions. The developed materials are targeted for the manufacturing of components used in 

the maritime industry, including ship propellers and other seawater-resistant parts, as well as 

for defence-related applications requiring high mechanical performance and impact resistance. 

In addition to feedstock material development, the work involved development  

and optimization of WAAM manufacturing technologies for selected industrial components. 

Demonstrator parts, including ship propellers for marine applications and selected weapon 

components, were designed and manufactured using the developed materials and dedicated 

WAAM process parameters. 

As part of the work, wires based on newly developed Cu-Al, Cu-Ni, and MS350 alloys were 

produced and subsequently validated in the WAAM process. The validation included 

fabrication of three-dimensional structures and functional demonstrators, allowing 

comprehensive evaluation of the mechanical properties, microstructure, geometric accuracy, 

and overall application potential of both the developed alloys and the manufacturing 

technologies. The obtained results confirmed the feasibility of using the developed feedstock 

materials and WAAM process solutions for the production of advanced components  

for maritime and defence industries. 
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