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Experiment of Shielding Gas Flow Field on a Three Tunnels Coaxial Powder Feeding Nozzle
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Abstract: In laser cladding, the three—duct coaxial powder feeding nozzle is an important component, which

stably feeds metal powder to the melting pool with inert gas. and also forms shielding gas flow field to isolate

the surrounding air. The gas flow field of the nozzle is significant for converging of the power and protection

of the high—temperature area, which directly affects the power usage, performance of the metal material, and

the forming precision of the parts. In this paper, in order to study the features of the shielding gas flow field,

experiment and analysis on distribution of the gas velocity field of the three—duct coaxial powder feeding nozzle

were carried out by adopting the PIV technology, combined with numerical simulation and calculation. The re-

sult indicates that stable flow field can be obtained in the nozzle when the gas velocities at the outlets of the

central, inner ring and outer ring ducts are consistent and the vortex disappears. It is beneficial to the conver-

gence of the power and protection of the melting pool.

When gas velocity in the outer duct is greater than that

in the inner duct, vortex appears on the workpiece surface, and the flow field becomes unstable. With the in-

crease of the distance from the nozzle to the workpiece, the range of efficient protection decreases.

Key words: laser cladding; shielding gas flow field; PIV; coaxial powder feeding nozzle
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Fig. 1 PIV system and schematic diagram of the experi-

mental setup
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Fig. 2 Coaxial powder feeding nozzle structure
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Table 1 Parameters of air flow and velocity

Tunnel Air flow/(L « min~ ') Air velocity/(m * s™)

3 2.35
Center 5 3.92
10 7.85
5 2.58
Inner ring 10 5.17
15 7.75
10 3.63
15 5. 44

Outer ring
20 7.25

25 9.01
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Fig. 3 Free jet flow of the nozzle
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