O-RING COMPRESSION FORCE 

The force required to compress each linear inch of an O-ring depends principally on the hardness of the O-ring, its cross section, and the amount of compression. Even if all these factors are the same, the compressive force per linear inch for two rings will still vary if the rings are made from different compounds or if their inside diameters are different. The anticipated load for a given installation is not fixed, but is a range of values. The values obtained from a large number of tests are expressed in the bar charts of Figures A4-12Figure_A4_12, A4-13Figure_A4_13, A4-14Figure_A4_14, A4-15,Figure_A4_15 and A4-16Figure_A4_16. If the hardness of the compound is known quite accurately, the table for O-ring compression force, Table A4-4 may be used to determine which portion of the bar is most likely to apply.

Increasing temperature tends to soften elastomeric materials. Yet the compression force decreases very little except for the hardest compounds. For instance, the compression force for rings in compound N0674-70 decreased only 10% as the temperature was increased from 75° to 258°F. In compound N0552-90 the decrease was 22% through the same temperature range.

TABLE A4-4 O-RING COMPRESSION FORCE

DUROMETER RANGE 
DIAMETER 
COMPRESSION LOAD

Less than nominal 
Less than 1"
Middle third of range

Less than nominal 
Over 1" 
Lower half of range

Over nominal 
Less than 1"
Upper third of range

Over nominal 
Over 1"
Upper half of range

Refer to Figure A4-11Figure_A4_11 for the following information:

The dotted line indicates the approximate linear change in the cross section (W) of an O-ring when the gland prevents any change in the I.D. with shrinkage, or the O.D., with swell. Hence this curve indicates the change in the effective squeeze on an O-ring due to shrinkage or swell. Note that volumetric change may not be such a disadvantage as it appears at first glance.  A volumetric shrinkage of six percent results in only three percent linear shrinkage when the O-ring is confined in a gland. This represents a reduction of only .003" of squeeze on an O-ring having a .103 cross section (W) dimension. The solid lines indicate linear change in both I.D. and cross section for a free O-ring. 
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