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Behavior of Inert Gas Contamination in High Ni Alloy Powder and Consolidated Powder Material

Tadashi Fukupa, Yoshikisa Ounasui and Koichi Kosuiro

Synopsis : Behavior of inert gas entrapment into powder in the gas atomization process and its effects on the mechanical properties
after consolidation have been investigated using Alloy 625 (high Ni alloy). By using supplemental gas jet impinging onto
the accumulated powder in the tank bottom, the atomized powder can be rapidly cooled without any contamination.
When the inert gas with no solubility in the material e.g., Ar, is used for the atomization, the powder inevitably contains
Ar gas. The Ar content entrapped in the powder is largely influenced by the atomization condition, e.g., it is increased
significantly by increasing the gas/metal ratio. In addition, the Ar gas content decreases with decreasing the particle
size. The Ar gas concentration was about 0.5 mass-ppm in case of fine powder less than 22 microns. The Ar gas content
increases with increasing the fraction of porosity in the cross section, resulting in the cavity after hot extrusion.
Although certain cavities are detected in the consolidated materials, almost the same tensile and impact properties as

wrought materials were obtained.
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Fig. 1. Schematic of gas atomization equipment.
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Fig. 2. Schematic of the gas atomization nozzle
used in this study.
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Fig. 3. Polished cross-section of Ar atomized A625
powder.

Table 1. Chemical composition of the powder.

Cc Si Mn P S Cr Mo Nb Fe Al Ti Ni o N
Product 0.004 048 048 0.002 0.002 211 890 356 395 0.06 0.005 59.3 0.007 0.002
200 80 3.15
Spec. ¥ <0.015 <0.5 <0.5 <0.015 <0.015 -230 -10.0 415 <50 <04 <04 >58.0

#% UNS N06625 UNS;Unified Numbering System (ASTM) N06625;a code name for Ni-Cr-Mo-Nb alloy
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Fig. 4. Ar content versus particle size.
MI1; mass flow rate of molten metal (kg/min)
Mg ; mass flow rate of atomizing gas (kg/min)
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Fig. 5. Ar content versus powder porosity mea-
sured in cross section.
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Table 2. Mechanical properties of powder consoli-
dates (1200°C WQ).

Specimen 18 YS El RA v Eo
N/mm® N/mm® % % J

Hot extruded 819 393 66.0 71.6 102
HIPped 798 383 58.0 69.0 82
Wrought 765 363 71.0_ _73.0 101
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Fig. 7. Ar content versus metal/gas flow rate ratio.

Table 3. Effect of molten metal temperature on Ar
content of atomized powder.

Mol ten metal Ar content of powder M!/Mg

temp. (C) 150/250 4 m__(mass %)

1420 1.8 x 10°* 0. 45
1510 3.1 x 107 0.39
1660 4.1 x 10°* 0.42
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