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Preparation of Al,0;-Ti;SiC, agglomerated powder for plasma spraying

YUAN Xujiong, HAO Yaming, HU Yue, HE Lihua*, WANG Zhiyong,
WANG Feng, WANG Yibo, LI Guopeng

(Key Laboratory of Stealth Material, AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: High-temperature microwave-absorbing materials play a crucial role in enhancing the stealth capabilities of hot-end
components in advanced warplanes. Among them, Al,O; and Ti;SiC, have a wide range of applications in this field. However, the
two powders have poor fluidity after physical mixing, which makes them difficult to use directly for plasma spraying, so secondary
granulation is required. In this research, agglomerated powders composed of Al,0; and Ti;SiC, are successfully prepared using
centrifugal spray drying. The study indicates the influence of various factors, including slurry solid content, PVA solution content,
spray disk rotational speed, inlet air temperature, and outlet air temperature, on the morphology, surface roughness, and particle size
distribution of the agglomerated powders.The results show that optimizing the content of solid and PVA in the slurry is beneficial to
improve the sphericity and surface roughness of the powder, controlling the rotational speed of the spray disk can effectively control
the particle size distribution of the powder, and a reasonable inlet/outlet temperature will help to further improvement of the
sphericity of the powder. Optimal conditions for producing high-quality agglomerated powders are: 60% solid content, 3% PVA
solution content, a spray disk rotational speed of 40 r - min ', an inlet air temperature of 250 °C, and an outlet air temperature of 130 °C.
Under these conditions, the agglomerated powders exhibit high sphericity, low surface roughness, a bulk density of 1.92 g - cm,a
fluidity of 37.1 s/50 g, and a tightly concentrated particle size distribution(D;y = 30.1 um, D5y, = 56.7 um, and Dgy = 90.1 pm).

These powders, obtained through this method, can be directly utilized in plasma spraying and are suitable for large-scale production,
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thereby holding significant promise for the research and development of high-temperature wave-absorbing materials based on Al,0;

and T13SIC2

Key words: Al,0;-Ti;SiC, composite powder; spray granulation; morphology; fluidity
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Table 1 Performance of the raw powders

Powder D/ Dsy/ Dyy/ Apparerfg density/
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ALO; 3.02 6.39 13.41 1.18
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Table 2 Parameters of first group spray granulation process

Numb Solid content/  PVA content/ Inlet temperature/  Outlet temperature/  Spray disc speed/ Peristaltic pump speed/
umber

% % C C (remin ") (r+min ")
1 40 3 250 130 40 40
2 45 3 250 130 40 40
3 50 3 250 130 40 40
4 55 3 250 130 40 40
5 60 3 250 130 40 40
6 65 3 250 130 40 40
7 60 1 250 130 40 40
8 60 2 250 130 40 40
9 60 3 250 130 40 40
10 60 4 250 130 40 40
11 60 3 250 130 35 40
12 60 3 250 130 40 40
13 60 3 250 130 45 40
14 60 3 250 130 50 40
15 60 3 200 110 40 40
16 60 3 230 120 40 40
17 60 3 250 130 40 40
18 60 3 280 140 40 40
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