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Abstract: P/M superalloy is the preferred material for critical hot sections of advanced aero-engine, advanced powder
preparation technique is the key to obtain high-quality superalloy powder and ensure the quality of P/M superalloy. In re-
cent years, breakthrough has been made on research and production of P/M superalloy in China, the new generation P/M
superalloy was successfully developed and the mature production process of P/M superalloy was formed. The pure powder
preparation technology has been developed, which meets the requirements of P/M superalloy aero-engine key parts,
through the in-depth research on high-purity master alloy smelting technology, advanced atomization technology and elec-
tric separation technology. This paper briefly reviewed the domestic and international development of P/M superalloy. The
sources of defects in P/M superalloy and their impact on the property of the alloy were analyzed. Then, three key technol-
ogies of superalloy powder production process were summarized. Lastly, the further development direction of superalloy
powder preparation technology was discussed.
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Table 1 Comparison between AA and PREP powder preparation

process

Process

AA

PREP

Shape character

Particle size

Purity

Cooling rate

Oxygen content

Particle size
control factors

Production
efficiency

Basicall spherical ; con-
taining planetary adhe-
sion powder, coated,
crushed powder, poros-
ity powder and irregular
powder

Smaller average particle
size; wide range of par-
ticle size

Poor purity, contamina-
tion  from
higher ceramic inclu-

sion content

10% ~10*°C /s

crucible;

Higher oxygen content

Nozzle design; argon
pressure; molten metal
flow speed

Higher

Completely spherical
containing less irregular
powder, and irregular
powder; smooth and
clean surface

Larger particle size,
mainly greater than 50
wm; narrow range of
particle size

High purity, no cruci-
ble contamination
10* ~10°°C/s

Low oxygen content

Rod diameter;
rod rotating speed ;
plasma current

Lower
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Fig.2  Morphology of superalloy powder prepared by AA
(a) and PREP(b)
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