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ESPI nondestructive testing for coating interface failure
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ABSTRACT A detection platform of coating failure processes was designed and constructed on the basis of laser electronic speckle
pattern interferometry ( ESPI) . In situ real4ime and dynamic speckle interference fringes were observed and optimized without destro—
ying the coating. An image of coating failure information was acquired by subtracting the zero moment stripe from the in situ and real—
time stripes observed and binarizing the results. An experiment of the epoxy color paint/carbon steel system demonstrated the validity
of ESPL. According to the ESPI image change the immersion process of the epoxy color paint coating was divided into three stages: no
spots in the initial stage several blurry spots in the second stage and many clear spots in the last stage. As a result we successfully
realize the in situ real-time and dynamic nondestructive testing of the coating interface failure and the microcosmic progress of under—
film metal corrosion.
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Fig. 1 Light path diagram of the experimental device of electronic

speckle pattern interferometry

2
Fig.2 Real figure of the experimental device of electronic speckle

pattern interferometry
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Fig.3 Specimen immersion system 5
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Fig.4 Speckle pattern image of the coating
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Fig. 6
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Images after mean filtering: ( a) original image; (b) filtering radius of 1; ( ¢) filtering radius of 3; (d) filtering radius of 5
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Images after median filtering: ( a) original image; (b) filtering radius of 1; ( c) filtering radius of 3; ( d) filtering radius of 5
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Fig.7 Speckle pattern images of the coating immersed in liquid for different time: (a) 0d;(b) 4d;(c) 8d
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Fig.9 Surface appearance of the coating immersed in liquid for 8 d . ( OH"
)
(2.4.6.8.10 154d) ).
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Fig. Images after processing of the coating immersed in liquid for different time: (a) 2d; (b) 4d; (c¢) 6d; (d) 8d; (e) 10d; (f) 15d
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