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Abstract

In order to study the interlaminar tensile properties of composite materials, the mode I interla-
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minar fracture toughness of composite materials is generally measured by double cantilever beam
test, which is an important parameter for the study of delamination propagation and failure me-
chanism of composite materials. In the DCB test process, it is usually necessary to pause the test to
measure the crack length for many times, which will affect the propagation of the actual fracture
crack and cause the crack measurement error. In order to improve the measurement efficiency in
the mode I fracture toughness test of composite materials, a method for identifying the mode I in-
terlaminar fracture crack of composite materials based on image segmentation is proposed. This
method uses image segmentation model to detect cracks and can measure the length of mode I
fracture crack in real time. Compared with the actual crack length, the average error of measure-
ment is not more than 2.9%, which proves the accuracy and efficiency of this method.
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Figure 1. Image semantic segmentation diagram
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Figure 2. Deeplab V3 image segmentation network structure
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Figure 3. Space pyramid pool
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Figure 4. Interlayer fracture crack diagram of Type | composite material
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Figure 5. Effect drawing of fracture crack picture annotation
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Figure 6. Training process of crack segmentation model
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Figure 7. Schematic diagram of cross section of composite material
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Figure 8. Cross section region processed by Sobel edge detection operator
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Figure 9. Flow chart of cross section scale information extraction
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Figure 10. Segmentation effect of crack segmentation model
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Figure 11. Comparison of image segmentation crack recognition results
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