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Quantitative Characterization of Pore Distribution Uniformity of Seal Coatings

Based on Multi-scale Analysis of Area Fraction
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Abstract; Multi-phase heterogeneous abradable seal coatings have various pore sizes with irregular morphologies, so it is diffi-
cult to achieve quantitative characterization of pore distribution uniformity by conventional methods. In order to deal with this
problem, the absolute slope & of the curve extrapolation fitting line and the uniformity length L, were obtained based on multi-
scale analysis of area fraction combining with image binarization treatment and digital image resampling technology. The cluster
coefficient f, was introduced and the models with different pore distribution uniformity were established based on metallographic
images of AlSi-polyester seal coatings. The & and Ly correlated with the pore distribution uniformity were explored through nu-
merical calculations in the two specimens with pore area fractions of 1. 0% and 4. 6%. The results show that as the cluster coeffi-
cient f, increases, k decreases and L;; increases, and the pore distribution uniformity becomes worse. The relative error of k£ and
L, between experimental results and simulation results is 1. 6% and 4. 3%, respectively. This method can provide reference for
quantitative characterization of the distribution uniformity of phases in seal coatings or other similar materials.
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Fig. 1 MSAAF results of particles (N=1000, A,=4.2%,
d,=1/130)
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Fig. 4 Pore binarization images of seal coatings from Fig. 3
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Fig. 10 MSAAF results of seal coatings with different pore

area fractions
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