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Wear Prediction Method of Brush Seal Based on Grey System Theory

YANG Jingyao LIU Meihong SONG Xiaolei
(School of Mechanical and Electrical Engineering, Kunming University of Science and Technology , Kunming  650500)

Abstract Based on wear measurement of brush seals in existing tests, grey prediction model of wear amount of
brush seal is established using the grey prediction theory. The service life of the brush seal is estimated, and the test
verification is carried out. The results between prediction and test show that the grey model prediction is feasible with
good prediction accuracy. Comparison of the wear amount of brush seals under three conditions for 500 min shows
maximum relative residual error of 1. 57% and maximum absolute residual error of 0. 16 mm’. The result can be used
as reference for determining operation time and repair and replacement demand of future brush seal devices.
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Fig. 1 Schematic diagram of the contact between

the brush wire and the rotor
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Tab.1 Wear of brush seal

x 100% (15)

5 B w/mm’®

T 100 min 200 min 300 min 400 min
El 3.14 3.63 3.72 3.74
E2 3.92 5.19 5.55 5.69
E3 10.09 11.68 11.92 11.97
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Fig. 2 Brush seal test bench
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Tab.2 Comparison of wear volume

N L o 7173 7 S i TR 75 G SO 3 2 FXIFR 22
t/min /mm? fmm’ q(k)/mm’ Q(k)/1%
100 3.14 3.14 0 0
200 3.63 3.64 0.01 0.28
300 3.72 3.70 0.02 0.54
400 3.74 375 0.01 0.27
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Fig. 3 Comparison of wear volume
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Tab.3 Comparison of wear volume

IR SEME TaE Y X 5R X FXF a2

A /mm® fmm’ q(k)mm* Q(k) 1%
El 3.77 3.81 0.04 1.06
E2 5.70 5.79 0.09 1.57
E3 11.98 12.14 0.16 1.33
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