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Research on Vibration Fatigue of Pipeline Inspection Gauge Sealing Discs
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Abstract: When the pipeline inspection gauge was passing through defects, the vibrations and fatigue
damages of sealing discs were intensified, affecting inspection reliability and leading to safety incidents.
The ABAQUS software was used to investigate the interface contact vibration characteristics of sealing
discs at defect locations within the pipeline, focusing on the intrinsic connections between the evolution of
contact vibration behavior, the attenuation function, fatigue weak point locations, and fatigue life. The re-
sults show that the vibration processes of the sealing discs when passing through defects involve four
stages: impact, deformation, near-elastic, and elastic. The dynamic stress amplitude of elastic vibration is
found to follow an exponential decay pattern. The total number of vibrations is observed to increase with
defect depth and friction coefficient, which is closely related to fatigue life. Fatigue weak points are concen-
trated at the contact points and the edges of the clamp, which is consistent with actual working conditions.
The accuracy and feasibility of the proposed method are validated.

Key words: pipeline inspection gauge(PIG) ; sealing disc; pipeline defect; vibration fatigue
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Fig.1 Modeling of the sealing disc and pipeline
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Fig.3 Contact pressure result contour of the sealing

disc under the condition of £=0.4, k=3.5 mm
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Fig.4 Contact pressure vibration decomposition and
fitting of the flat plate passing through pipeline defects

under z=4, h=3.5 mm conditions
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Fig.5 Evolution of vibration behavior for the flat plate passing through pipeline defects under y=4, £=3.5 mm conditions
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