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Fig.1 Box-counting method: (a) interfacial morphology,

(b) binary image, (c) profile of interfacial morphology,

and (d) box with different lengths
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Fig.2 Process chart of the fractal method
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Fig.3 Process of 3-D gray level graph from SEM: (a) SEM
morphology of material surface and (b) 3-D gray level

graph of SEM morphology
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Fig.4 Process of binary image analysis: (a) SEM morphology of

pores and (b) binary image of pores morphology
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Status Quo of Characterization of the Coating Quality Metrics
Based on the Fractal Theory

Chen Shuying, Wang Haidou, Xu Binshi, Kang Jiajie
(National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: Porosity, adhesion strength, and surface roughness are important metrics of coating quality. However, currently, porosity can’t
describe the amount, size and irregular morphology of pores; surface roughness is not sufficient enough to give simultaneously global and
local information about deposited rough morphology. Besides, the value is affected by calculating distance. Using fractal methodology to
evaluate the quality of coatings can partly overcome the disadvantages of the metrics above. The paper gives a summary of the research
status of using fractal methodology to characterize the metrics. At the end, using the fractal theory is forecasted to determinate the failure
mode of coatings, and to research the relationship between pores and failure life of coatings.

Key words: coating quality; fractal theory; fractal characterization
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