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Velocity of Particles on Deposition Behavior of WC-12Co Particles
Sprayed by HVOF Based on SPH M ethod
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(1. Rocket Force University of Engineering, Xi'an 710025, China; 2. Project Management Center, Beijing 100085, China)

ABSTRACT: Based on the HVOF process, this paper aims to investigate the effect of particles impact velocity on the
deposition behavior of WC-12Co particles on the substrates. The deposition behavior of a single particle on the same substrate
was simulated and analyzed using SPH method in the velocity range of 400~800 m/s. It is found that the particle impact velocity
has a close relationship with the particle flattening rate, the bonding area, and the bonding method. With the increase of the
impact velocity of the particles, the depth of the crater continuously increases to 4.6 times of the minimum depth. The metal jet
promotes the improvement of the flattening degree of the particles and the effective bonding area between the particles and the

substrates. The total contact area can reach 2.7 times of the original effective contact area at the maximum. With the increase of
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impact velocity, the effective plastic strain, strain area, and deformation area are increased. The temperature rise at that bonding

surface increases, enhancing the bonding condition of the particles and the substrates. Energy dissipation exists in the deposition

process. The increase of initial energy is beneficial to the increase of the total energy of particles and substrates, and strengthens

the compaction effect and further promotes the combination of particles and substrates.

KEY WORDS: HVOF; SPH method; combined interface; impact velocity; flatting ratio of particles; temperature change
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Tab.1 Material properties of particle and
substrate used in simulation

Parameters WC-12Co 45" carbon steel
Density/(kg'm ™) 14 440 7 830
Heat capacity/(J-kg™"K™) 292 460
g\;?:r??l K(:figlductwlty/ 45 502
Young's modulus/GPa 650 210
Shear modulus/GPa 256 83.33
Poisson's ratio 0.27 0.26
Static yield strength/GPa 1.55 0.507
Strain hardening modulus/GPa 2.2 0.32
Strain-rate hardening index 0.45 0.064
Thermal softening index 1.34 1.06
Reference temperature/K 298 298
Melting temperature/K 168 0 1500
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Fig.3 The influence of different impact velocity on flat particle morphology, particle flattening rate and foundation
pit depth at termination time: a) flat particle morphology; b) particle flattening rate and foundation pit depth
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