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Abstract

Due to the problems of complex geometry, low efficiency of traditional modeling and difficulty in
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parameter acquisition for rubber materials, a rapid finite element modeling method for rubber ma-
terials based on machine vision is proposed. Taking rubber dumbbell specimens as the research
object, the method adopts image acquisition, background removal, OpenCV contour recognition, au-
tomatic scale calibration, extracts the contour pixel coordinates of specimens and converts them
into actual dimensions. Finally, Python script is driven to realize automatic modeling and finite ele-
ment analysis. The results show that the proposed method can complete the modeling within a few
seconds, and the efficiency is ten times higher than that of the traditional software modeling method.
Compared with the model established by traditional software, the geometric dimension error of the
model established based on machine vision is less than 2.75%. Under the same working conditions,
the maximum error of stress analysis results compared with the traditional model is 3.37%. The
method is efficient and reliable, and can be widely applied to the rapid modeling and simulation
analysis of various complex rubber products.
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Figure 1. Image acquisition and processing result diagram. (a) Rubber specimen diagram; (b) Sample contour plot
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Figure 2. Image processing workflow
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Figure 3. Partial pixel coordinate information
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Figure 4. Actual coordinate data for some models
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Figure 5. Image recognition-based sketch construction
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Figure 6. Rapid modeling of 10 mm uniaxial tensile cloud diagram
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Figure 7. Traditional model stretched 10 mm cloud map
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