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Abstract

Fluoroelastomer sealing parts used in semiconductor dry etching equipment are degraded by reactions with radicals,

and accurate lifetime prediction is required. O-rings are compressed during installation, which produces a non-uniform strain

distribution on their surfaces. This strain distribution can affect radical thinning behavior. In this study, a previously

formulated strain-dependent radical thinning rate model of fluoroelastomer was applied to O-rings using finite element

analysis. The surface strain distribution of compressed O-rings was calculated, and local radical thinning rates were evaluated

based on the local strain. The total volume reduction of the O-rings was estimated by integrating the local thinning rates over

the radical-exposed surface. Radical exposure experiments were conducted using actual O-rings under the same compression

conditions. The calculated results showed trends that were generally consistent with the experimental results. Although some

discrepancies remained due to modeling conditions, the proposed method demonstrated the feasibility of predicting radical

degradation behavior of O-rings with realistic geometry.
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