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Elastomeric O-rings have been the most common seals due to their excellent sealing capacity,
and availability in costs and sizes. One of the critical applications of O-ring seals is solid rocket
motor joint seal where the operating hot gas must be sealed during the combustion. This has long
been a design issue to avoid the system failure. For laterally constrained, squeezed and
pressurized condition, deformed shape of O-ring was measured by computed tomography
method and CCD laser sensor, compared with numerical calculations. As clearance gap changes,
sealing performance had been evaluated on peak contact stresses at top, bottom and side
contact surfaces. As clearance gap increases, peak contact stresses and contact widths in top
and side contact surfaces increase, and the asymmetry of stress distributions is promoted due to
pressure increase. It is suggested that peak stress of bottom contact surface can be
approximated by simple superposition of peak ones due to squeeze and pressure. Under
pressurized condition, sealing performance is dependent on not peak stresses of bottom and side

contact surfaces but that of top.
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E, : Extrusion depth

E; : Expanded length

g: Clearance gap

d : plain diameter

#; @; : Ogden material constants
Pa : Applied pressure

P, P, Py, @ Contact pressure in top ,side and bottom
surfaces

8 EM), Hyperelasic Finite Element Analysis (& Etd 234
4E), Peak Contact Stress (0] HEF 8%), Laterally
Bl

w;, W, W, : Contact width in top ,side and bottom

surfaces
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Fig. 1 Axisymmetric FE analysis model of O-ring under
laterally constrained and squeezed
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Table 1 Strain energy constants of 3rd Ogden model
obtained from full test results
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Fig. 3 Normalized expanded depths and extruded lengths
at clearance gap of 1.0 mm according to the change
of applied pressures
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Fig. 4 Numerical contact stress distribution in top contact
surface according to the change of clearance gaps
at pressure of 7.84MPa under laterally constrained
and squeezed (top contact)
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Fig. 5 Numerical contact stress distribution in side
contact surface according to the change of
clearance gaps at pressure of 7.84MPa under
laterally constrained and squeezed (side contact)
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Fig. 6 Numerical contact stress distribution in bottom
contact surface according to the change of
clearance gaps at pressure of 7.84MPa under
laterally constrained and squeezed (bottom contact)
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