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6. [SiC Coating and Nanomaterial Advancements via Hybrid Aerosol Deposition
Mohammed Shahien, AIST
Abstract:
Hybrid Aerosol Deposition (HAD) is emerging as a revolutionary non-melt ceramic coating
technique that integrates plasma assistance, room temperature impact consolidation
(RTIC), and advanced 3D capabilities. This cutting-edge technology effectively bridges the
gap between traditional plasma spraying and aerosol deposition methods, overcoming their
respective challenges and limitations while paving the way for new, sustainable coating
applications. HAD also expands the possibilities for depositing materials previously
inaccessible through conventional techniques.
Silicon carbide (SiC), known for its propensity to decompose before melting, has long
posed significant challenges in thermal spray deposition. Additionally, conventional
Chemical Vapor Deposition (CVD) techniques suffer from thickness limitations and low
deposition rates (<1 um/h). This study investigates the feasibility of using HAD to deposit
SiC, despite its covalent bonding structure. Furthermore, the research includes the
development of a simulation model for SiC, providing valuable insights into the deformation
and fracture behavior of SiC single-crystal nanoparticles under compression loading. This
work lays the foundation for significant advancements in SiC coatings and the broader field

of nanoscale material science.
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