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Finite Element Analysis on the Impactive Deformation of a Cu
Particle in Cold Spraying Processing : Effect of Velocity

Kyu Jin Cho, Seung Chae Yoon and Hyoung Seop Kim*
Department of Nano Materials Engineering, Chungnam National University, Daejeon, 305-764, Korea
(Received May 6, 2008; Accepted June 15, 2008)

Abstract Dynamic plastic deformation behavior of copper particles occurred during the cold spray processing
was numerically analyzed using the finite element method. The study was to investigate the impact as well as the
heat transfer phenomena, happened due to collision of the copper particle of 20 um in diameter with various initial
velocities of 300~600 m/s into the copper matrix. Effective strain, temperature and their distribution were inves-
tigated for adiabatic strain and the accompanying adiabatic shear localization at the particle/substrate interface.
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Fig. 1. Schematic of cold spray.
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Fig. 2. Calculation domain and the finite element mesh.
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Fig. 3. Temperature distributions at 0.1 s after impact under initial velocity values of 300, 400, 500, and 600 m/s, respec-

tively.
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Fig. 4. Effective strain distributions at 0.1 s after impact under initial velocity values of 300, 400, 500, and 600 m/s, respec-

tively.
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Fig. 5. Effective strain as a function of depth from the sur-
face at various times after impact under initial velocity of
300 m/s.
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Fig. 6. Effective strain as a function of depth from the sur-
face at velocity=0 due to each different initial velocity.
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Fig. 7. Effective strain as a function of the distance from
the interface between particle and substrate: (a) in particle
and (b) in substrate.
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interface between particle and substrate: (a) in particle
and (b) in substrate.
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