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Abstract: A two-dimensional numerical model is established and numerical simulation with
computational fluid dynamics(CFD) software FLUENT is conducted to investigate the effect of
the powder deliver gas on flow field and particle velocity inside and outside supersonic nozzle in
cold spraying process. It is found that the powder deliver gas with higher pressure and lower
temperature than main stream gas exerts significant effects on the flow field and the particle
velocity. The inlet pressure of the powder deliver gas must be higher than that of the main stream
gas to inject the particles into the nozzle. However, increasing the pressure of the powder deliver
gas will result in the increase in the flow rate of the cold powder deliver gas to squeeze out the
high temperature main gas. Then the stagnation enthalpy of the gas in the nozzle also decreases,
which leads to the reduction in the speed of sound at the nozzle throat and impedes the
acceleration of particles. At this time, the increase in the main gas temperature does not
significantly affect the acceleration of particles, while the increase in the temperature of powder
deliver gas effectively improves the particles’ impact velocity and deposition efficiency.
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