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Abstract:
This project evaluates Shape Memory Alloys (SMA) for use in novel joining through cold spray deposition for applications in aerospace structural components, such as wire wheels and actuating joints. The primary SMA evaluated in this work is binary Nickel Titanium (NiTi) which is used both as feedstock powder and base substrate in cold spray deposition. In addition to SMA materials, non-SMA metal powders/substrates are evaluated for spray compatibility with NiTi. Aluminum 6061, Stainless Steel 316, Chemically Pure Titanium, and Ti-6Al-4V powders were selected for their current use and relevance in the aerospace industry for structural components. Both the NiTi powders/substrates were joined in various combinations with non-SMA powders/substrates through cold spray deposition. For powder characterization, pseudoplastic/austenitic and pseudoelastic/martensitic NiTi metal feedstock powders were characterized for compatibility with cold spray deposition for mechanical and material properties. Methods include powder rheology, microcompression, chemical composition, nanoindentation, DSC, XRD, SEM, and EBSD. The non-SMA metal powders and substrates were evaluated using similar methods. Depositing NiTi powders to NiTi substrates has significant challenges; powder heat treatments show some coating improvement, while unconventional cold spray methods such as direct substrate heating may be promising. Non-SMA powders are deposited consistently to both pseudoplastic and pseudoelastic NiTi substrates. These initial deposits allowed for the creation of joints using non-SMA powders and actuator-grade NiTi substrates. Future sprays will optimize the joint properties as well as create more complex geometries of non-SMA to SMA substrates. 

