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Effect of protrusion length of melt delivery tube on gas flow field for
supersonic gas atomization

ZHAO Xin-ming', XU Jun" 2, ZHU Xue-xin', ZHANG Shao-ming'

(1. National Engineering and Technological Research Center for Non-ferrous Metals Composites,
General Research Institute for Non-ferrous Metals, Beijing 100088, China;
2. Beijing COMPO Solder Co. Ltd., Beijing 100088, China)

Abstract: The effect of protrusion length of melt delivery tube on the gas flow field for supersonic gas atomization was
analyzed numerically by using a computational fluid dynamics software Fluent. The influence of protrusion length on the
static pressure, velocity magnitude and temperature of the central axis of the flow field was also examined. The results
indicate that a series of expansion and compression waves are present in the flow field. With increasing protrusion length
of melt delivery tube, the strength of Mach disk increases and the aspiration pressure decreases. The presence of

stagnation point and Mach disk has a remarkable influence on the velocity and temperature of gas flow. A radical

pressure gradient exists along the tip of the delivery tube and decreases with increasing protrusion length.
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Fig.1 Configuration of close-coupled supersonic atomization

nozzle (CCSN)
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Table 1 Nitrogen properties for numerical simulation
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H AR AR, MMk G . B2, HoA
WK, R E -2, —1. 04 1.
2 F1 3 mm(AHXS T 2 A — 454k, 41—2 mm
TR FUEHEN, T 28— 4B /o0l 2 mm). WM

RMEME B S WEHETMAAE, A 907, HP
a=(=90".
23 LREH
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5 0 5k 1 A28 (Pressure inlet); 25405
H 2 S 0 R D ze 3101 A2 TR (Pressure far field);
TR BEE 6 PR S HY (Axis of symmetry); H
ARG ) BB R BET R T (Wall) . ARSI IE
WR: WIS 3 MPa, 804 300 K 1k
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Density/ o Thermal Reference Reference Effective Relative Standard state
e -m};) (ke K conductivity/  viscosity/ temperature/  temperature/ molecular entropy/
g g (vaﬁl-Kfl) (kg~m71's7') K K mass (J~kg71-m017'-K7')
1.138 1 040.67 0.024 2 1.663 X107 273.11 106.67 28.013 4 191 494.8
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Fig.3 Velocity contour plot for nozzle with protrusion length

of 3 mm at 3 MPa
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