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Effect of cold-spray deposition on deformation of aluminum alloy substrate

Jae-Chul Lee, Doo-Man Chun, Sung-Geun Kim, and Sung-Hoon Ahn
(School of Mechanical and Aerospace Engineering, Seoul National University)

ABSTRACT

Cold gas dynamic spray or cold-spray is a deposition process, which causes deformation of a thin substrate, The

deformation is usually convex to the deposited side. In this research, the main cause of the deformation was investigated
using 6061-T6 aluminum alloy. The effects of anisotropic coefficient of thermal expansion (CTE) of the deposited layer by

cold-spray and residual stress were studied by experiments and finite element analysis. The Hole Drilling method was applied
to measure residual stress in the cold-spray layer and substrate. The data obtained by the experiments were used for the
analysis of substrate deformation. From the result of the analysis, it was concluded that compressive residual stress was the
main reason of substrate deformation while CTE had little effect.

Key Words : Cold-spray (A4}, Deposition (%), Coefficient of thermal expansion (€3 2 714*), Hole drilling
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Fig. 1 Cold spray deposition specimen and measured

deformation of aluminum plate caused by cold spray
deposition: (a) a locally deposited specimen and (b) an
areally deposited specimen
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Fig. 2 Splat shape and compressive stress by cold-
spray deposition of single particle
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Fig. 3 (a) Result of CTE measurement and (b) Calculated
residual stress by Hole drilling method
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Fig.4 Numerical analysis result on deformation by CTE
and residual stress
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