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Study about material properties of Al particles and deformation
of Al alloy substrate by cold gas dynamic spray

J.C.Leeand S. H. Ahn

Abstract
Cold gas dynamic spray is a relatively new coating process by which coatings can be produced without significant

heating during the process. Cold gas dynamic spray is conducted by powder sprayed by supersonic gas jet, and generally

called the kinetic spray or cold-spray. Cold-spray was developed in Russia in the early 1980s to overcome the defect of

thermal spray method. Its low process temperature can minimize thermal stress and also reduce the deformation of the

substrate. Most researches on cold-spray have focused on micro scale coating, but our research team tried to apply this

method to macro scale deposition. The macro scale deposition causes deformation of a thin substrate which is usually

convex to the deposited side, In this research, the main cause of the deformation was investigated using 6061-T6
aluminum alloy and properties of deposited aluminum layer such as coefficient of thermal expansion, Elastic modulus,

hardness, electric conductivity were measured. 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.
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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 Deformation of aluminum substrate by cold-
spray deposition
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Fig. 3 Splat shape and compressive stress by cold-

spray deposition of single particle
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Fig. 4 (a) Result of CTE measurement and
(b) Calculated residual stress by Hole drilling

method
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Fig. 5 Indentation load vs. depth curves obtained
from the experiments
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Fig. 6 Measured Modulus of Elasticity (E)
and Vickers Hardness (Hvy)
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Fig. 7 Specimens for CTE measurement
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Fig. 8 Measured coefficient of thermal expansion
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Fig. 9 Specimens and measured electrical resistivity
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(a) Analysis results by residual stress

Fig.10 Numerical analysis result on deformation by
CTE and residual stress
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