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Numerical simulation of erosion and abrasion of
separator blade'coating

DENG.Ying,~YAN Xiao-jun, NIE Jing-xu
(School of Jet-Propulsion,,
Beijing-University of Aeronautics and-Astronautics, Beijing 100083, China)

Abstract.: The damage evolution-of _blade coating in the eroson process was studied.
Firstly ,theflow field was measured ; secondly ,the erosion process of sngle solid particles was
smulated to propose the concept” -Effective eroson region” ,allowing to smulate numerically
the eroson process of multiple solid particles. Next ,the eroson res stance performance of
coating material s in‘the® Effective eroson region” was s mulated. The results show the weak
coating regionand provide life prediction by smulating the eroson process of blade coating
with the flow field data and eroson red stance performance parameters.

Key words: aerospace propulson system; separator; erosion; abrason; blade;
coating; smoothed particle hydrodyncrmics (SPH) method; life prediction
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Table 1 Initial conditionsfor flow computation

/ Pa 101 300 —
/ Pa —_ 90 600
’ I K 293 —
Mach 0. 203 37 —
SPH (Smooth particle hydrodynamics)
SPH : . -
SPH ,
(341 ,  SPH
ESI Pam_Crash )
) [5] . )
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Fig. 1 Velocity contour of flow field
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Fig. 2 Erosion model of 50 degree irfipact
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Fig. 3 Deformation of damaged coating surface
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Fig.4 Relationship between coating removal and
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Fig.5 Relationship between coating removal and
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, 53 mg/
m , 200
) ) 68, Mo/ m®
100 m/ s ,
(1 ", , 2 7
(1)
€ =A-V" (1) . (2)
£ , , 53 mg/ m’
€ = / (2) 0 81 ;
(1) A vV N 200p g/ m® 228 ,
) 1 9%,
, SPH
. 6 x
0° . 7 6 x 10°
‘AR
. 0.45098
0.421569
0.392157
0.362745
0.333333
0.303922
0.27451
().245098
0.215686
0.186275
0.156863
0.127451
0.0980392
0.0686275
0.0392157
0).00980392
7 6x10°
Fg.7 Change of blade Surface by 6 million particles impact
2
Table 2 Coating mass loss rate with mass of solid particle
53 mg/ m® 0.002 0.03 0.2 0.27 0.54 0.81
I 2004 ¢/ 0.46 9.1 46 76 152 228
/g 0.109 6 2.192 11 18.3 36.52 54.78
/10 “g 1.37 24.3 97.5 133 161 162
/10" *g 0.67 10.7 39.5 50 60 60
! % 0.018 0.31 1.2 1.6 1.9 1.9
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