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ABSTRACT: This study aims to establish a constitutive model for rubber materials undergoing hot air aging, emphasizing the
development of a mechanical response analysis method applicable for assessing the service life of rubber seals. Employing the
finite deformation theory within the framework of continuous mechanics, the method incorporates the thermodynamic dissipa-
tion potential function. The potential energy function representing the rubber aging process is introduced, leading to the formu-
lation of a hyperelastic constitutive model that accounts for the effects of rubber material aging. To validate the model, rubber
aging tests were conducted, and the model parameters were calibrated based on the experimental results. Application of the de-
veloped congtitutive model to FM-2D rubber material demonstrated its efficacy in accurately predicting the evolution of me-
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chanical responses under conditions of hot air aging. This model serves as a valuable tool for evaluating the durability of rubber

seals and contributes to a more comprehensive understanding of the aging dynamics in rubber materials.
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