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Preparation and Characterization of Nano-Structured Mullite Feedstock
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[ABSTRACT] Environmental barrier coating (EBC) is a surface protection layer established between the service
environment and the engine material to prevent or reduce the environmental erosion of the engine. Mullite is regarded as an
important material for environmental barrier coating due to its good high temperature resistance, chemical compatibility,
oxidation resistance and thermal conductivity. The preparation process of nanostructured mullite feedstock was studied, and
the purpose was to prepare nanostructured feedstock with good sphericity, smooth surface, good fluidity and high density.
This paper uses nano Al,O; and nano SiO, as raw materials, and uses spray drying and solid phase sintering methods to
prepare nanostructured mullite feedstock. The microstructure and morphology of feedstock at different heat treatment
temperatures were studied by means of X-ray diffractometer and scanning electron microscopy. The experimental results
show that the sphericity of solid-phase sintering at 1300 °C +150 min is consistent with the sphericity of the feedstock
obtained by spray drying, and the surface is relatively smooth, with fewer defects, the particle size of the feedstock is about
60 pm, and the grain is nano structure.
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Fig.1 Schematic diagram of corrosion behavior of silicon-based
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Table 2 Material mass ratio of wet ball mill

IR FrEE IR B EETIK PVA
1 0.02 3 0.1
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Table 3 Spray drying parameters

i TS H BEAE(H
R/ C 250
H R/ C 110
ZALHE/ (r - min') 18000
PERIEE/ (g - min') 13.5
1600 - 1500 °C 300 min
400 1350 °C 180 min
1200 oo ______ /1300 C 150'min
1200 °C 120 min
1000
e
= 800
o
600 |
400 | 100 min
200 /100 min

1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800
Fif 1] /min
2 EREHMERBERLESE
Fig.2 Solid-phase sintering of mullite powder feedstock
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Fig.3 Surface morphology of powder after spray drying
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Table 4 EDS analysis after spray drying (atomic fraction) %

JLE JET R K
0 65.25
Al 25.74
Si 9.02
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Fig.4 Surface morphologies of powder feedstock with different heat
treatment processes

Bl 5 1350 CHELMEIRBIESR
Fig.5 Agglomeration of powder feedstock sintered at 1350 °C
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Table S Grain size and SiO, mass fraction of powder feedstock
I R
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1500 °C.+300 min 915 0
1350 °C +180 min 70.4 3
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1500°C 1 . o Mullite Si0, v AlLO;
*
N B ‘
* ol @ *
| el e a st lat oow
1350°C .
*
~ . 1 1 *
2 I . Sl et o0 o | o o e
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] < *
§ * .t .
R= l . Plletl] o0 o 2] &0 o o
1200 C v
v, ¥ v
10 20 30 40 50 60 70 80
20/ (°)

B 6 AEHALETZHMFREIMEHER
Fig.6 Phase composition of powder feedstock with different heat
treatment processes
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Table 6 Density, fluidity and flow rate of mullite feedstock at 1300 °C
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7 MERBIERES R
Fig.7 Particle size distribution of powder feedstock

B8 SUREMERGMERMNERERE

Fig.8 Mullite coating containing nano-structured mullite feedstock
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