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Wear Characteristics and Failure Modes for Hole-traversing Sealing
Rubber Rings
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Abstract: Targeting the wear characteristics of hole-traversing sealing. an adaptive finite element
model was proposed based on a multi-layer material model. By implementing the multi-layer material
model, the computational errors in gradient state variables were mitigated effectively during adaptive mesh-
ing of hyperplastic materials. large-scale wear simulation and experiment results demonstrate that there is
distinct classification characteristics in both stress state and wear morphology between different materials ,
which results in two corresponding sealing failure modes, contact surface wear induced sealing failure
and shear failure after deformation. A predictive model was established for the contact stress under the first
failure mode. Further, the mechanism of failure modes was elucidated providing fundamental basis and
practical optimization strategies for enhancing seal reliability.
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Fig.1 Setup for wear simulation of hole-traversing
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Fig.2 Sealing ring interference fit process
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Fig.3 Mechanical response of different material sealing rings during entering hole and channel movement
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Fig.4 Mechanical response of different material sealing rings during outering hole process
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Fig.5 Morphology characteristics of NBR and EPDM

sealing ring in relaxation state after Abrasion
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