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Abstract

This study investigates the mechanical response of cold-sprayed (CS) Inconel 718 (IN718) coatings
through numerical modelling, with particular emphasis on the influence of anisotropy and crack
evolution. Finite Element Method (FEM) models were developed to analyze the tensile behavior of
both as-sprayed and heat-treated coatings, incorporating crack widths and densities as governing
parameters. The simulations demonstrate that cracks oriented perpendicular to the loading direction
play a dominant role in reducing tensile strength, while crack density strongly affects anisotropic
behavior. Model predictions show excellent agreement with experimental tensile data, accurately
capturing both the magnitude of tensile strength and the distribution of crack widths in different
orientations. Furthermore, the numerical results establish an empirical correlation between tensile
strength and crack size, enabling predictive assessment of coating performance. By integrating these
modelling outcomes, the study permits quantifying the effect of microstructural defects and
anisotropy on the mechanical integrity of CS coatings, thus offering insights into the design, control
and optimization of post-processing strategies.
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