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Research on Automatic Identification Method of Aging Cracks in Rubber
Materials Based on Computer Image Processing Technology
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LUO Zheng-gang', WANG Zai-xue'

(1. School of Materials Engineering, Xuzhou College of Industrial Technology, Xuzhou 221140, China;
2. School of Chemistry and Chemical Engineering, Shanghai Jiao Tong University, Shanghai 220240, China)

Abstract: Rubber materials are widely used in the industry. Aging is a key factor that affects the properties
of various rubber materials used in industrial applications, and cracks appear on the surface of rubber
materials after aging. At present, the observation of aging cracks mainly relies on visual observation,
and there are problems, such as subjective judgment bias, dynamic tracking difficulties, and difficulty
in quantification, which can objectively and effectively identify and analyze the degree of aging erosion
of rubber surfaces using the automatic identification method of aging cracks in rubber materials based
on the computer image processing technology proposed in this paper. The automatic identification
of rubber ozone aging without a tensile state, rubber ozone aging under different tensile strain states,
rubber light aging, and thermal oxygen aging cracks has been studied. The results show that through
automatic identification, the number and area of rubber cracks can be accurately and quickly determined,
so as to judge the degree of cracking, that is, the aging resistance of rubber, and provide an automatic
identification scheme for an in-depth understanding of the aging process of rubber materials, providing
the possibility for recording the dynamic process of crack propagation and establishing the relationship
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between morphology and performance, and providing process data for improving the aging resistance

strategy of rubber materials.

Keywords: Rubber aging; Surface cracks; Image processing; Automatic identification
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Figure 1 Automatic identification process and schematic diagram of aging cracks on rubber specimen: (a) identification process

of aging crack; (b) image enhancement transformation; (c) schematic diagram of structural elements for bottom cap brightness

correction; (d) gaussian low-pass filter
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Table 1 The rubber ozone aging experimental formulas
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without tensile strain state
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Table 2 The changes of physical and mechanical properties of rubber before and after ozone aging without tensile strain
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Figure 2 Automatic identification process of aging cracks in rubber ozone under no tensile strain states: (a) crack-free;

(b) a small amount; (c) more cracks; (d) a large number
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Table 3 Automatic identification results of aging cracks in rubber ozone under no tensile strain state
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aging and thermo-oxidative aging cracks
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