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On the Contact Behavior Analysis of an O-ring Seal

including a Temperature Gradient
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Abstract - The sealing performance of an elastomeric O-ring seal with a temperature
gradient has been analyzed for the contact stress behaviors that develop between the O-ring
seal and the surfaces with which it comes into contact. The leakage of an O-ring seal will
occur when the pressure differential across the seal just exceeds the initial (or static) peak
contact stress. The contact stress behaviors that develop in compressed O-rings, in common
case of restrained geometry (grooved), are investigated using the finite element method. The
analysis includes material hyperelasticity and axisymmetry. The computed FEM results show
that the contact stress behaviors are related to a compression rate and a temperature gradient
between the vacuum chamber with a groove and the contacting plate with a cooling jacket.
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Table 1 Material properties of perfluoroelastomer

O-ring seals

Material properties O-ring
Young's modulus, Mpa 5.9
Poisson’s ratio 0.49
Mass density 2,000
Z‘ll:/rs;l .e;pansxon coef. at 25~250C, 23~36X 10
Thermal conductivity at 50~300°C, 0.1
W/m - K
Specific heat, J/kg -+ K 837.36
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