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Abstract : A rubber disc confined between two plates was radially compressed to measure
the contact pressure of an O-ring. Contact pressure was determined by the bulge height of a
rubber disc which was measured by a wood probe through a hole. In the case of laterally un-
restrained compression, the maximum contact stress increases non-linearly as a function of
radial deformation and was in good agreement with the Curro’s analytical equation. As a
result, bulge height measurement method compensates the Muller’s method in measuring con-
tact pressure. In the case of restrained compression, the maximum contact stress was linearly
proportional to radial deformation in the range of 0.01 < x/D < 0.18. This trend was more
significant as the value of x/D was increased. The shape of the contact stress distribution
looks like a semi-ellipse and the maximum contact stressincreased as the value of the Pois-
son’s ratio was increased.
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Fig. 1. Deformed cross-section of the laterally unre-
strained O-ring seal.
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NOMENCLATURE

a : radius of a hole.

b : half width of contact surface.
D, : diameter of a toroidal O-ring.
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D : cross-sectional diameter of the undeformed
O-ring.

E ; material Young’s modulus.

F : applied loads.

h : bulge height.

K : correction factor.

L : thickness of a rubber disc, or length of a
rubber cylinder.

p . internal pressure

R : radius of a round substance.

S : shape factor.

t : thickness of a rubber block

x . radial deflections.

¥p . horizontal distance from the center of con-
tact width.

¢ . geometric factor.
d ! indentation depth.
v . material Poisson’s ratio.
Oc . contact pressure.

(0 )max . maximum contact pressure.

1 : for metals

2 . for rubbery materials
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