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Preparation technology of glass microspheres reinforced silicone resin and its
application as abradable coating for stator component in aero-engine

SHI Guohua, PU Shengli’, WANG Zhenbei

(AECC Aviation Power Co., Ltd., Xi’an 710021, China)

Abstract: The abradable coating is one of the significant stator components in aero-engine, which protects the rotating blade and
casing by abrading itself and improves the engine performance by reducing the gap between the rotor and stator. In this study, taking
the addition-type silicone resin as the matrix, the effect of diameter and stacking density of glass hollow/solid microspheres on the
processability of abradable coating was investigated. Moreover, the effect of glass microsphere type and content was illustrated using
a self-designed wear tester simulating the working conditions of stator in aero-engine. The results show that the silicone resin
reinforced by H-type (size distribution 20-820 um) hollow glass microspheres exhibits excellent surface quality, flowability and
comprehensive performance. The suitable preparation technology of abradable coatings was developed by glass microsphere
selection, content controlling, tool design and infusion parameters optimizing. The as-prepared glass microsphere/silicone abradable

composite is successfully applied and verified in aero-engine stator component.

Key words: glass microspheres; silicone resin; abradable coating; process control
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Table 1 Size distribution and stacking density of glass microspheres

Solid glass microsphere

Hollow glass microsphere

Property

0* 2" 4 K B H
Size distribution/pm 10-50 65-90 105-120 30-120 10-100 20-80
Stacking density/(g - cm °) 1.7 1.7 1.55 0.125 0.19 0.39
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Fig. 1 Surface morphology of silicone resin reinforced by solid glass microspheres with different types
(a) 0", 10 phr; (b) 2", 10 phr; (¢) 47, 10 phr; (d) 0%, 20 phr; (e) 07, 30 phr
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Table 2 Surface quality of silicone resin reinforced by hollow
glass microspheres with different addition contents
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Table 3 Processability of different types of hollow glass mi-

crospheres.
Processing method K B H
Mix with silicon resin Hard Easy Easy
Vacuum the mixture Hard Easy Easy

Hollow glass microsphere content /phr  Surface quality

10 Rough

11 Relatively smooth
13 Smooth
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Table 4 Comprehensive performance of silicone resin reinforced by hollow glass with different types
Sampl Density/  Hardness/ Tensile Elongation at  Tear strength/ Bonding
ple (g- cmﬁ3) Shore A strength/MPa  break /% (kN - mﬁl) strength/MPa

Pristine silicon resin 1.0-1.3 60+5 =4.5 200-300 16-21 =1.2

Silicon resin filled by type K HGMs  0.83 63 2.9 93 7.6 4.7

Silicon resin filled by type BHGMs  1.06 60 2.7 141 9.7 38

Silicon resin filled by type H HGMs  1.07 61 4.6 121 11 4.0
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Fig. 3 Abrasive mass loss and volume loss of silicone resin
filled with glass microspheres (a) different types of glass mi-
crospheres with 13 phr; (b) different types of glass micro-
spheres with varied contents
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Table 5 Abrasive results and surface quality of silicone resin reinforced by glass microspheres with different types and contents

Type phr Maximum tangential force/ N Maximum normal force /N Friction coefficient Appearance
4 10 179.69 123.05 1.46 Rough
30 176.76 179.2 0.99 Rough
H 10 151.37 111.33 1.36 Smooth
5 118.16 105.96 1.12 Relatively rough
10 152.34 123.05 1.24 Relatively smooth
K 10 173.83 104.98 1.66 Relatively smooth
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Table 6 Vacuum parameters and results
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Pressure /Pa Result Table 7 Mixing parameters and results
100 Hardly perfused Mixing rate with silicon resin /(r + minfl) Result
200 Well perfused 50 Very bad
300 Well perfused 100 Relatively bad
400 Incomplete perfused 300 Well mixed
500 Partially cured
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Fig. 4 Different multiples dispersion state of hollow glass microspheres in silicone resin matrix
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