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Numerical Investigations on the Effect of Nozzle Outlet Diameter on Jet Flow Field

and Optimal Standoff Distance in Cold Spraying
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(1. School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024; 2. Shanxi
Key Laboratory of Friction Welding Technologies, School of Materials Science and Engineering, Northwestern

Polytechnical University, Xi’an 710072)

Abstract: The structure of the flow field outside the nozzle a significantly affects the particles’ impinging ve-
locity in cold spraying. In this study, the numerical method is used to investigate the single-phase free jet flow
and the two—phase impinging jet flow outside the nozzle by using a CFD software fluent. The results show
that the diameter of the nozzle outlet has an important effect on the gas flow field and particle impinging veloc-
ity. Moreover, there exists an optimal standoff distance between the nozzle outlet and the substrate, which
can ensure the sprayed particle to attain the maximum impinging velocity. The optimal standoff distance line-

arly increases with increasing nozzle outlet diameter.
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Fig. 1 Schematic diagram of the computational domain
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Fig. 2 Pressure contours of free jet outside the nozzle
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Fig. 3 Change of gas velocities with X—axial location
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Fig. 4 Pressure contours of impinging jet at different out-

let diameters with the substrate at a standoff distance of

20 mm
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Fig. 5 Change of the impinging velocity of Cu particle in a
diameter of 10 pm for the outlet diameter at the standoff

distance of 20 mm particle
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Fig. 6 Effect of standoff distance on the particle impin-

ging velocity by using copper particles with different di-

ameters
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Fig. 7 Change of optimal distance between the nozzle out

and the substrate for different outlet diameters
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Fig. 8 Pressure contours of impinging jet at optimal

standoff distance with different outlet diameters
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Fig. 9 Comparison of the particle impinging velocity with

20 mm ff

the optimal standoff distance and the standoff distance of

20mm at different outlet diameters
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