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Surface Characteristics and Properties of Consolidated Material for Gas Atomized High Ni Alloy Powder

Tadashi Fuxkvoa, Yoshihisa Onasm, Noriaki Usuvki, Kazuhivo Ocawa and Koichi Kosuiro

Synopsis :

Effects of atomizing condition on surface characteristics of nitrogen atomized Alloy 625 (high Ni alloy) powder and

properties of the consolidated material have been investigated. The surface characteristics of the gas atomized powder
depend largely upon the cooling rate after solidification even in an inert gas atmosphere. The amount of desorbed water
increases with decreasing the powder size, whereas the dependence of cooling rate after solidification on the water
content is negligibly small. The adsorbed water on the powder surface can be desorbed by evacuation at elevated
temperatures. In addition, especially in case of slow cooling, significantly large amounts of oxides and/or hydrides, such
as Cr,0s, Nb,Os, Ni (OH)., are formed resulting in blowholes in the welding process of the consolidated material. Finally
we have confirmed that the consolidated material of rapidly cooled gas atomized powder encapsulated and evacuated
at 400°C has no blowhole in the welded metal. The tensile test and impact testing give almost the same results as the

wrought materials.
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Fig. 1. Schematic of the gas atomization equip-
ment.
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Fig. 2. Schematic of the gas atomization nozzle
- used in this study.
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Table 1. Chemical composition of the powder. (mass%)
Cc Si__ Mn P S Cr Mo Nb Fe Al Ti Ni (o] N
Product 0.004 045 0.47 0.002 0.002 21.1 884 366 345 0.06 0.005 59.5 0.009 0.042
200 80 3.15
Spec. ¥ <0.015 <0.5 <0.5 <0.015 <0.015 -23.0 -10.0 -4.15<5.0 <04 <04 >58.0

3 UNS N06625 UNS;ASTM Unified Numbering System
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N06625;Ni-Cr-Mo-Nb alloy (Alloy625)
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Fig. 3. The TIG test procedure.
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Fig. 4. Water content of the atomized powder for
various heating temperatures.
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Fig. 6. The XPS spectra for the N, atomized powder.
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Table 2. Mechanical properties of the consolidated
powder materials (hot-extrude and 1200°C

WQ).

Specimen T8 YS El RA v Ee
powder cooling N/mm® N/mm® % % J
N2 A/T R 886 440 58. 8 66. 0 89
N2 A/T S 879 411 57.17 64.0 80
Wrought 765 363 71.0 73.0 101

A/T:Atomized R:rapidly cooled S:Slowly cooled
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Fig. 7. TIG test results for the N, atomized powder
‘ with various storage bin temperatures.
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Fig. 8. TIG test results for different degassing
processed powder.

Table 3. TIG test results for spray coated oxides
-onto Alloy625 bars.

Oxides Biow-holes
Crz20s Observed
MnO Observed
Fez20s Observed
Nb20s Observed
Al20s Not observed
Si02 Not observed
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