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Fig.1  Microstructure (a-¢) and sphericity coefficient distributions (f-j) of nickel-basd superalloy powder with different particle sizes:

(a, f) 74-105 pm; (b, g) 61-73 pm; (¢, h) 50-60 um; (d, i) 30-49 um; (e, j) <30 pm
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Oxygen Absorption Characteristics and High Temperature Oxidation Behavior of
Nickel-Based Superalloy Powder

Zhong Weijie!, Jiao Dongling!, Liu Zhongwu', Xu Wenyong?, Liu Na?, Li Zhou?, Zhang Guogqing?
(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)
(2. Science and Technology on Advanced High Temperature Structural Materials Laboratory,

AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The sphericity, specific surface area, oxygen content, surface oxygen state and high temperature oxidation characteristics of
nickel-based superalloy powders with various particle sizes were studied. The oxygen absorption characteristics of the alloy powder at
room temperature and the oxidation characteristics at high temperature were obtained. The argon-atomized powder was sieved with sizes of
<30, 30-49, 50-60, 61-73 and 74-105 pm. The results show that the powder with size of 61-73 um has the lowest average sphericity,
minimum specific surface area and lowest oxygen content. The powder with size of 30-49 pum has the highest average sphericity and
specific surface area. However, the powder with size less than 30 um has the highest oxygen content. The high-temperature oxidation
process of powder at 950 °C can be defined as two stages: the initial stage of oxidation (0-12 h) and the later stage of oxidation (>12 h). At
the initial stage of oxidation, a dense mixed oxide layer of NiO, Cr,0; and TiO; is formed on the powder surface. After oxidation for 12 h,
the mixed oxide layer peels off and the oxidation resistance begins to decrease. After oxidation for 24 h, the mixed oxide layer peels off
obviously and exposes substrate, resulting in complete failure of oxidation resistance. After oxidation for 100 h, the powder is mainly
oxidized into NiO without obvious oxide layer existing on the surface.
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