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Influence of Shielding Gas Pressure on Flow Field of Inside-Laser
Powder Feeding Nozzle
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Abstract In order to improve the powder convergent characteristics of flow field of the inside-laser powder feeding

nozzle in laser metal direct forming (LMDF) and obtain longger converging focal length, smaller converging diameter
and divergence angle, the powder converging parameters are studied by experiments with different shielding gas
pressure under unloading and carrier gas conditions. The experimental results indicate that the powder converging
focal length increases, converging diameter and divergence angle decrease with the growth of shielding gas pressure
under unloading conditions. The powder convergent characteristics gets better. The powder converging focal length
firstly gets longger then gets shorter, converging diameter and divergence angle decrease with the shielding gas
pressure increasing under carrier gas state. The effect is preferred when the shielding gas pressure is equal to the

carrier gas pressure. It has an important guiding significance for process optimization during LMDF with the inside-
laser powder feeding way.
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Fig. 1 Schematic diagram of the experimental apparatus.

(a) Nozzle and measured value; (b) installation position
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Fig. 2 Powder focusing characteristic with different shielding gas pressures
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Table 1 Powder convergent parameters with different shielding gas pressures

Shielding gas pressure P,/MPa Focal length f /mm

Divergent angle /(%) Focus diameter d /mm

0 0
0.1 7.38
0.2 17.79
0.3 22.56

8.95 —

6.15 1. 85
4.50 1.38
3.18 1.24
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Fig. 3 Powder focusing characteristic with different shielding gas pressures
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Table 2 Powder convergent parameters with different shielding gas pressures

Shielding gas pressure P,/MPa Focal length  /mm

Divergent angle /(%) Focus diameter d /mm

0 0
0.1 3.17
0.2 7.75
0.3 4. 89

10. 15 —

7.33 1. 09
6.09 1.07
4.76 0. 86
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