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PURPOSE 

The purpose of this document is to provide the aerospace industry with standardized dimen- 
sional criteria for static radial elastomeric O-ring seal glands. It supplements ARP 1231, 
"Gland Design, Elastomeric O-ring Seals, General Considerations". 

SCOPE 

This document establîshes standard gland dimensions for static radial O-ring seal applications 
and provides recommendations for modifying these glands in special applications. No pro- 
visions are made in this document for anti-extrusion devices. SI unit conversions for U. S. 
customary units have been provided for reference purposes. 

GENERAL REQUIREMENTS 

Applicable Documents 

ANSI B46.1 - 1962 - Surface Texture 

AS 568 - Aerospace Size Standard for O-Rings 

ARP 1231 - Gland Design, Elastomeric O-Ring Seals, General Considerations 

ARP 1233 - Gland Design, Elastomeric O-Ring Seals, Dynamic Radial 

Gland Confimations 

Standard Glands - Figure 1 depicts rod-mounted and bore-mounted radial O-ring seal glands. 
Standard dimensions for these glands are tabulated in Table 3. These dimensions a re  designed 
for use with seals conforming to AS 568 tolerances. They are computed in accordance with 
the criteria defined in paragraph 4 of this document and in A R P  1231. 

Exemption - Standard glands a r e  not provided for the larger diameter bore-mounted applica- 
tions. In these larger sizes, Diameter H becomes larger than the outside diameter of the 0- 
ring seal. This condition makes the installation of a seal impractical. Bore-mounted seal 
glands have been provided up to those sizes where diameter H is equal to or  greater than the 
seal ID plus 1/2 (seal O.D. - seal 1.0.). 

.Modified Glands - The standard gland dimensions may be modified to achieve an optimum sealing 
configuration. In selecting o r  computing gland dimensions, the criteria defined in ARP 1231 and 
in paragraph 4 of this document should be consulted. 

Surface Texture 

Figure 1 defines the preferred surface texture to be used with the glands described in this 
document. The 63 microinch (1.6 micrometre) texture is satisfactory for most static apDlica- 
tions. A 32 microinch (O. 8 micrometre) texture may be substituted if there is relative motion 
between seal and gland sealing surfaces during operation. However, if this relative motion be- 
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comes excessive, the application should be considered dynamic and ARP 1233 consulted. 

DESIGN CRITERIA 

O-Ring Seal Stretch 

Minimum Stretch - Static seals should be stretched a minimum of two percent as installed in the 
gland. This assures a snug fit in a. short time for elastomers such as fluorocarbons which are 
slow to return to size after stretching. 

Maximum' Stretch - The as-installed seal stretch should be held to a low value consistent with the 
need for a two percent minimum stretch and with the gland dimensional tolerances needed for manu- 
facture. Excessive stretches can cause stress cracking during operation particularly with nitrile 
seals. The maximum stretch resulting from the standard gland dimensions in table 3 varies from 
2.5 % to 10% depending on size. Of the sizes listed, 85% have a maximum stretch of less than 5%. 
Consideration should be given to reducing the stretch where there is concern over possible stress 
cracking. 

Ø 

NOTE: SURFACE TEXTURE: ANSI B46.1-1962. IMDICATED SURFACES SHALL BE 
FREE OF ANY FLAWS EXCEEDING THE ALLOWED SURFACE ROUGHNESS VALUES 

GEOMETRIC TOLERANCES, EDGE BREAKS, CORNER RADII, 
AND LEAD-IN RAMP DI~TENSIONS: SEE ARP 1231 

DIMENSIONS IN ( ) ARE MICROMETRES 

FIGURE 1 TYPICAL O-RING SEAL GLANDS 
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4.2 

4.2.1 

4.3 

4.3.1 

4.4 

4.4.1 

Ø 

O-Ring Seal Squeeze 

To avoid assembly problems and to avoid leakage, static O-ring seal glands should be designed to 
achieve nominal and minimum squeezes as listed in Table 1. These values have been used in com- 
puting the gland dimensions of Table 3. Minimum squeeze should be calculated by considering the 
following factors: a) diametral tolerances, b) eccentricities, c) offset, and a) seal cross section 
reduction due to stretch, Offset refers to the condition where the rod has shifted in the bore to the 
extent that the rod and bore are in contact. 

TABLE 1 
O-Ring Seal Squeeze 

Ø 

Nominal Cross 
Section Diameter 
Per AS 568 (W) 

.O70 in.(1.78 mm) 

.lo3 in. (2.62 mm) 

.139 in. (3.53 mm) 

.210 in. (5.33 mm) 

.275 in. (6.98 mm) 

Nominal Minimum 
Squeeze % Squeeze 
of W Nominal 

21.0 .O04 in.(O. 102 mm) 
19. O .O05 in. (O. 127 mm) 
18-5 .O07 in. (O. 178 mm) 
16.5 O10 in. (O. 254 mm) 
15.5 013 in. (O. 330 mm) 

O-Ring Seal Swell 

To accommodate O-ring seal swell, gland widths should be designed to achieve a minimum gland 
volume equal to 130% of the O-ring seal free state volume. This will permit glands to be used with 
several different seal materials and operating fluids. The glands in Table 3 provide a minimum 
gland volume which .is 125% to 135% of the O-ring seal free state volume' If the adjacent structure 
is'strong enough, these glands can be used with all material/fluid combinations, including those 
where the fully soaked O-ring seal volume exceeds the gland volume. 

Diametral Clearances 

The rod-to-bore diametral clearances must be controlled to prevent O-ring seal extrusion during 
operation. The diametral clearances listed in Table 2 are suitable for use with most elastomers 
at operating pressures up to 1500 psi (10340 kPa). The glands in Table 3 incorporate these diametral 
clearances. 

TABLE 2 TABLE 2 
DIAMETRAL CLEARANCES DIAMETRAL CLEARANCES 

I N  INCHES IN MILLIMETRES 
Seal 

Cross Section (W) 
.O70 (I.D. C .500) 
.O70 (I.D. over .500) 
.lo3 
.139 
.210 
.275 

Bore to 
Rod Clearances 
.001-. 004 
.001-. 005 
.001-. 006 
.002-. 008 
.003-. 009 
.004-. 012 

S ea1 
Cross Section (W) 
1.78 (I.D.= 12.7) 
1.78 (I. D. over 12.7) 
2.62 
3.53 
5.33 
6.98 

Prepared by 

Committee E21 Design and General Standards for 
Aerospace Propulsion Systems 

Committee G4 Elastic Seals 

Bore to 
Rod Clearances 
0.025-0.102 
0.025-0.127 
0.025-0.152 
0.051-0.203 
0.076-0.229 
O. 102-0.305 
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