REV.

QAEAGI'OS,OBCG AEROSPACE SAE ARP1833 A

An SAE International Group R ECO M M E N D E D Issued 1986-12
PRACTICE Reaifimed  2008.07

Reaffirmed

Superseding ARP1833

Sealing Techniques for Missile Applications

FOREWORD
Changes in this Revision are format/editorial only.
TABLE OF CONTENTS

L. SCOPE ..o i s e e e e s [ 2
2. ELASTOMERJIC O-RING SEAL GUIDELINES........cccoiiiieeee Sl e 2
2.1 General IMroUCTION ........oooiiiiiiiiee e e e e e e e s e | 2
2.2 Seal Prindiple DISCUSSION.......ccuuuiiiiiiiieeeirieiiiin s btda s eniiie s s e e e eeeeeenrnnnssseeeeseesssns | srereeeeereeessnnnnnnns 3
2.3 CommON FaIlUre CAUSES .......eeuiiiiiiiiiiiiieieeeeee e e eeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeees | 4
2.4 Development and Qualification Test Recommendations............cccoooevvvvvevviiinneeeeveeiiiiinineeeeeeeeenns 4
2.5 Design Guide for High Reliability .............;iiiiiiiivieieevieeeesveesseeees [ 5
2.6 Design Tips - Positive CoNSIAerationNS 4.7 ccocoeieeeiiiiiiievvvninnneennensnnnsnsnnnnns [orreerrrnaeree .. 6
2.7 Design Tips - Negative Considerati@riS,...........ccccuuurruuriirrinniiniinniinnnnnrineressrsesresses o 7
2.8 Detail O-Ring Gland DeSIgN.........h i eee et e e e e e essnnnn e ees [er e e e e e eeeenes 8
2.8.1 General DIESCHPLION .....cciiieee e et e e e e e s e e e s e e e eerrnnn e s e eeeseesnnnennns|oeeeeererrnr e ees 8
2.8.2 Gland Degign Criteria. ...l i e ee e e e s s eeesrnnnn s e e e essesennnnnns | oeeeerreranrr e e 8
2.8.3 Index of Flgure and TabIleS ). | 8
2.8.4 Drawing Oiameter Caleulation ...t | 9
2.8.5 Size and $tretch CONSITEratioNS..........uvviiiiieeeiiiiiiiiice e [ 11
FIGURE 1 Gland DESIGN .....cuvuiiiiiieeiiiieiiiiiii i e eeeeeeiities s s e e e e e eseessta s s eseaessaessnnnnnssseessss [sssnnnnnseeeesseesnnns 14
TABLE1  Boreand RoUDIMENSONS for ORIy Glamd SEat DESIOM s 15
TABLE 2  O-Ring Gland Dimensions for Low Pressure, Dynamic Hydraulic Applications................. 25
TABLE 3  O-Ring Gland Dimensions for Medium Pressure, Dynamic Hydraulic Applications .......... 26
TABLE 4  O-Ring Gland Dimensions for High Pressure, Dynamic Hydraulic Applications................ 27
TABLE5  O-Ring Dimensions for Low Pressure, Static Hydraulic Applications ............cccccceeeeeeeeee. 28
TABLE 6 O-Ring Gland Dimensions for Medium Pressure, Static Hydraulic Applications ............... 29
TABLE 7  O-Ring Gland Dimensions for High Pressure, Static Hydraulic Applications..................... 30

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2008 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://www.sae.org


https://saenorm.com/api/?name=15b1936ce86a6d17c754f2d365e5cba1

SAE ARP1833 Revision A

TABLE 8

TABLE 9

TABLE 10
TABLE 11
TABLE 12
TABLE 13
TABLE 14
TABLE 15
TABLE 16
TABLE 17

TABLE OF CONTENTS (Continued)

0O-Ring Gland Dimensions for Low Pressure, Dynamic Pneumatic Applications............... 31
0O-Ring Gland Dimensions for Medium Pressure, Dynamic Pneumatic Applications......... 32
0O-Ring Gland Dimensions for High Pressure, Dynamic Pneumatic Applications.............. 33
0O-Ring Gland DImensions for Low Pressure, Static Pneumatic Applications.................... 34
0O-Ring Gland DImensions for Medium Pressure, Static Pneumatic Applications ............. 35
0O-Ring Gland DImensions for High Pressure, Static Pneumatic Applications................... 36
O-Ring Face Seal Gland Dimensions for Hydraulic ApplicationS.........ccceecvvviieeieeeeninenee. 37
0O-Ring Face Seal Gland Dimensions for Pneumatic Applications..........au . cccocvvviieennnnnne. 38
Standard Reamer Sizes (.070 Through 1.000 Inch Diameter).......... @ feeeeeiieiiiennennee. 39
Pertinent Data on Elastometric Materials for Missile Applications ;.70 .....]coeeieeeen. 41



https://saenorm.com/api/?name=15b1936ce86a6d17c754f2d365e5cba1

SAE ARP1833 Revision A

2. ELASTOMERIQ

2.1 General Introd

1. SCOPE:

The purpose of this standard is to provide the missile hydraulic and pneumatic component designer
with information learned, tested and substantiated in correction of problems and failures experienced
with seals that are subject to the unique requirements of missile static storage and subsequent

dynamic operati

onal conditions.

Missile hydraulic and pneumatic component designers have been handicapped by the absence of

concise design
follows:

Static press
long term st

Dynamic pré
environmen

Each of the two
missile hydrauli
the second set

criteria for two difficult sealing conditions usually existing in missilea

ire condition - Low pressure for long periods in a cyclic temperature
Drage requirements).

bssure condition - High pressures suddenly applied.in an extreme ter
(i.e., operational firing requirement).

conditions listed above are frequently required to be satisfied by a s
L or pneumatic component with sealing reguirements changing abrup
f conditions.

pplications as

bnvironment (i.e.,

nperature

ngle seal in a
ly from the first to

This design stapdard is intended to facilitate more nearly optimum designs by presemting specific

recommendatio

experiences show to be desirable and prudent.

The O-ring is
component de
and failures a

Ns in the areas of materials, finishes, configurations and inspection ¢

O-RING SEAL GUIBRELINES:
uction:

videly used as a seal element in a broad range of missile hydraulic 3

riteria that past

nd pneumatic

signs. Ithas been variably successful as attested by a continuing fa

ations.

storage applic

ily of problems

bsociated with seal designs especially in low temperature and low pr¢ssure long term

In some cases, the problem of failure has been directly attributed to inadequacies of the O-ring as a
seal element choice (i.e., a simple misapplication). In other cases, the problem or failure cause was
traced to improper choice of O-ring material properties and dimensions; inadequate design features
interfacing with the O-ring; damage and abuse; quality controls; and insufficient testing of the design
to detect and correct design deficiencies before committing the design to production.

It is essential that the missile hydraulic and pneumatic component designer have a working
understanding of the O-ring as a candidate element for seal design; be aware of its functional
limitations; and have some guidance for approaching design requirements which are not clearly “cut
and dried” in the existing published “cook book” approaches to general O-ring usage.
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2.1 (Continued):

2.2

This section of the standard is intended to supply information learned, tested and substantiated in
the correction of problems and failures experienced with O-rings used in missile hydraulic and
pneumatic components.

Seal Principle

The O-ring is
through its ab

against mating interfaces.

Mechanical d¢
individually or
positive block

When the O-r
interface pres
storage condit
ordinary gask

When the O-r
by the structu

The designer
be critical to s

In low-pressute (below approximately 300 psig), low-temperature (dependent on m

the seal interf
compression i
O-rings made

In pressures r
material choic

Discussion:

made of highly elastic materials, performing its function in the deform

ed condition

lity to reliably store elastic energy and use this energy to maintain s€

in combination, is used to force the material into potentialleak paths
to the flow of the confined fluid.

ng is deformed solely by the preloads applied bymating structure, a
sure is sufficient to provide the effective seal over the full range of fu
ions without being assisted by the confinedfluid pressure, it can be
Pt

ng is primarily deformed by the pressure forces of the confined fluid,
al and environmental effects, it must not be treated as a gasket.

ising the O-ring element mast understand that the difference in deforn

Liccessful sealing.

hce pressure mist'be achieved by maintaining adequate structurally
h the O-ringssince fluid pressures in this range will usually not adeqy
of known-maaterials in the available hardness (durometer) ranges to

anging,above 300 psig, and up to the extrusion pressure of the partiq

aling pressures

pformation of the O-ring by surrounding structure or by the pressure ¢f confined fluids,

to provide a

nd the resulting
hctional and
considered an

and secondarily

mation mode can

aterial) design,
applied preload
ately deform
orm a seal.

ular O-ring
vide effective

e/ the fluid pressure is generally sufficient to deform the O-ring to prg

interface pres

urco.

There are some special environmental conditions, such as low temperatures approaching the glass-
transition of the material, the effect of which may best be determined by development testing as
described herein.
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2.3 Common Failure Causes:

Most failures of missile hydraulic and pneumatic component O-ring seals occur at low pressure and
at low temperature extremes and can be attributed to any of the following causes:

(a) Insufficient elastomeric force caused by a variety of factors such as:

- madequate deS|gn squeeze ( Squeeze means change in shape due to surrounding

- inadeg
- excesy
- inadeo
- inadeod
- discon
- incomj
- long st

(c) Contamin
(d) Handling d
(e) Molding o

(f) Extrusion
design cle

uate stiffness of the O-ring cross-section
ive eccentricity

uate lubrication

uate assembly procedures or aids

inuities and/or protrusions on the-flash line
patible surface finishes or conditions

roke cylinders

ation lying across the seal’contact surfaces

r assembly damage
processing flaws in the seal

pf the-Seal during prior operation or environmental exposure due to g
arance’ or structural deformation under pressure

les as well).

mbly. This

ither excessive

(g) Excessive wear of dynamic seals due to microscopic pits and discontinuities in contacting

surfaces s

uch as anodized aluminum

(h) Porosity or other defects in contacting surfaces

(i) Physical p

roperties or dimensions that are not adequately controlled

() Improper selection of seal materials and/or lubricants
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2.4

Development and Qualification Test Recommendations:

Due to the time and cost constraints, development and qualification tests normally do not evaluate

the effects of:

- long term storage and field service
- all possible variations in the material properties
- all possible dimensional and finish variations

Because of th
maximum spe
exposure to tg

low tempe
high temp
high temp
low tempe

The above tes
combination o
temperature (

Development
consideration
the following ¢

- high diam{
- high gland
- rough finis
- highand|

Each vendor ¢
Specific mate
compound alg

P factors above, development tests should selectively include conditi
cified environmental conditions. Marginal seal designs are prone.to i
mperatures that exceed specified extremes followed by leakage test

rature and low pressure

brature and low pressure

brature and high pressure applied suddenly
rature and high pressure applied suddenly

ts are intended to encompass all extreme_conditions. Usually, the m
f conditions is exposure to high temperature followed by leakage tes
vith high pressure applied suddenly).

test hardware should exceed design tolerances (i.e., margin excess
of critical nature of seal, machining capabilities, cost and time constr
Ireas:

ptral clearances

eccentricities

hes

pw preload “squeeze” conditions

lastomerie compound for use should be qualified for specific seal ap
ial (i‘e’sphysical characteristics) verification tests should be conducte
ng-with functional seal qualification tests.

pns that exceed
e revealed by
S at:

bst adverse
s at low

nvolves
pints) in each of

plications.
d on each vendor

Qualification by “similarity” should not be used to justify omission of functional qualification tests for
critical seal applications.

Use of plastic models and leak path isolation fixtures as developmental test beds are important in
evaluating sealing effectiveness, problems and failures.

Use of specialized leak detection and measurement equipment (i.e., excellent commercial detectors

are available)

is invaluable in understanding the margins of seal efficiency.
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2.5 Design Guide for High Reliability:

Efforts to achieve high reliability in an O-ring seal design will involve several of the following factors:

Use of specific vendor elastomeric compounds that have demonstrated overstress margin of

sealing qu

Tightened

alities during and after exposure to fluids and specified environmental conditions.

inspection of critical O-rings for specific types of defects and mechanical properties,

and of ma

Selective

ing surfaces for dimensions and surface finish.

leviation from conventional gland dimensions, usually in the direction of increased

squeeze gnd reduced gland volume. This provides increased interfacepressurdg and is especially

important

n low pressure, low temperature applications. The volumerof the glapd must be at

least equdl to the volume of the seal under the worst case condition of seal swell and

dimension

Use of the
by availab,
these feat
nonstanda
probability

al tolerance.

largest standard O-ring cross-section and the-highest standard durometer permitted
e space and by assembly damage considerations. In static low presgure applications,
ires facilitate the achieving of higher interface pressures, in conjunction with

rd gland dimensions. In reciprocating.seal applications, these featur¢s minimize the
of spiraling.t

The seleciive use of cap strips for reciproeating seal applications. Cap strips offer the advantage

of improvg
can be pa

However,
low tempe

The use o
applicatiof]
pneumatic
application

d wear resistance, reduced extrusion, and reduced friction. Virgin T flon? cap strips
ticularly effective in reducing break out friction after long term storage.

cap strips have thedisadvantage of reduced sealing reliability in certain low pressure,
rature applicatigns.

backup rings to prevent extrusion in high pressure, high clearance, high temperature
s. However, the use of backup rings may cause excessive break ouf friction in certain
applications (Refer to Table 17 for examples of this problem in a tygical missile

)

The selective and controlled use of lubrication.

Use of spr
dynamic b

ing energized Teflon U-cups to overcome environments hostile to O-rings especially if
reak out friction is a problem.

1 The statement regarding highest durometer rating is based upon extensive testing in 1976 on low pressure seals for the Phoenix missile. The
statement may seem controversial but has been found to be consistent with O-ring seal theory.

2 Teflon is the DuPont trademark for fluorocarbon resins. In this document it refers to polytetrafluoroethylene, which is also known as TFE or,

more properly, as PTFE.
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2.6 Design Tips - Positive Considerations:

Consider creating source control drawings to define O-ring requirements as well as the
necessary quality controls. Drawings should include the following:

(&) Where practical, the specification of standard sizes and tolerances per Aerospace Standard
AS568, and where necessary, the use of non-standard sizes and/or tolerances.

should be stated

(b) Refer
where

(c) Appro
those f

(d) Inspec

nce tothe alnprnlnriafn material cpnr-ifirafinn Additional reg lirement

necessary.

ed vendor compound numbers. The approved compounds should be
hat have demonstrated suitability during qualification test programs.

minim

inspection for critical seal applications.

Consider
short life |
temperatu

Specify Of
by space,

Control th{
Control cy|
Consider ¢
However,

swell cond

Face seal

m inspection should be a 4.0 AQL, Level Il, per MIL-STD-105. Cons

e use of PNF or fluorosilicone compounds for long term low pressure
w pressure dynamic seal applications espeécially at storage and ope
Fes below -25 °F. Refer to Appendix Afor presentation of material pr

rings with the largest standard cross-section and highest durometer
material and assembly considetations (for reasons given in 2.5).

b gland total eccentricity(tg*a practical minimum for dynamic seals.
indrical sealing berétaper to a practical minimum for reciprocating d

lesigning gland widths as narrow as practical when not covered by e

 strictly limited to

tion for flaws in accordance with MIL-STD-413 or Aerospace Standafd AS871. The

ider 100%

b static seals or in
rational
Dperties.

Fating permitted

ynamic seals.

isting standards.

the gland sheuld accommodate the volume of the seal under maximyim material and

itions.

designs should provide sufficient structural rigidity to minimize openi

ng of extrusion

gaps during

ahiah nracciira avnacsurac \Whan waiaht ic imnartant hiah nracciir
HHEH-PFesS FeS—Ae - AelgrtiSHRPEHaHRGHGHRPHESsSS

face seals may

SA-LASIA—ZAY SA= A= oTe

be a bad design choice unless parts are inherently stiff for other reasons.

Where pressure dictates, use backup rings designed on a case by case evaluation of compatible
material, assembly and environmental factors, especially in high temperature high diametrical

clearance applications. Select one piece over split ring backups if assembly, dynamic friction and
environmental factors allow.

Consider incorporation of design features and processes which give margin against assembly

damage.
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2.6 (Continued):

2.7

2.8

Provide for the most practical edge relief possible in holes, slots and other discontinuities which
cannot be avoided and which O-rings must pass over during assembly or functional operation.

Minimize the number of seals and the total linear length of seals in all component designs.

Design Tips - Negative Considerations:

Avoid spefi

applicatiof]

Avoid the
especially

(a) Sealin
chang

(b) Functi
tempe

Avoid glarn
avoid surf

Avoid des
Avoid inst

Avoid if pd
diameters

Avoid glarn

Avoid if pg
with sharp

ise of nitrile (Buna N) material for external static seals for long term s
if the application includes either of the following conditions:

) pressures from zero to approximately 300 PSI while‘being subject
bS in temperature (i.e. from below -25 °F to above 160 °F).

bnal operation at temperatures below -25 °F especially after long terr
ature changes noted in condition (a) above.

hce finishes greater than 16/ -
gns that require excessive O-ring stretch (i.e., greater than 50%) dur
hlled stretch exceeding 5% based on nominal O-ring dimensions.

ssible, entrance angles greater than 15° half-angle measurement an
less than the free outside diameter of the O-ring.

ssiblé; designs that require the O-ring to slide over holes, slots or oth
edges.

| seal

torage or service

0 extreme cyclic

n cyclic

d surface finishes greater than 32/ ot less than ar - In critical dynanpic applications,

ing assembly.

d entrance cone

d designsin-which the O-ring is required to seal more than one circymferential gap.

er discontinuities

Avoid if possible, non-circular face seal gland designs.

Detail O-Ring Gland Design:

2.8.1 General Description: Figure 1 and Tables 1 through 16 outline configuration and O-ring gland

design information for various conditions encountered in missile hydraulic and pneumatic
component designs. The information represents experience gained in the development of several
missile systems; however, in certain areas, the information represents extrapolated data. It is
anticipated that the information will facilitate more nearly optimum designs; however, design
configurations should be proven by qualification testing as recommended in section 3.4.
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2.8.2 Gland Design Criteria: The information contained in the tables presented in this section is similar
to that in MIL-G-5514, with the primary differences as follows:

(a) The gland volumes are smaller. Some of the glands are as little as 7% greater than the O-ring
volumes under maximum material conditions. If a volumetric swell greater than 7% is
anticipated, the groove volume should be increased accordingly by increasing the width.

(b) The gland edge breaks are sharper in the high pressure applications.

(c) The squgeze is higher except in the dynamic pneumatic applications.
(d) The diametral clearance is tighter in high pressure applications without backup rings.

(e) The bore sizes for external seals generally conform to standard reamer sizes,|for bores smaller
than one inch.

(f) The shajt sizes for internal seals are such that upon the addition of a diametrgal clearance, the
resulting dimension generally corresponds to a standard reamer size for borgs smaller than
one inch.

(g) The gland depth tolerances are generally tighter thru size 020.
(h) The alloyable eccentricities are smallerin high pressure and/or dynamic applications.

(i) The sidgs of the grooves are pefpendicular to the axis of the gland rather thap being a
maximumm of 5° from perpendicular.

NOTE: Squeeze computations for the tables do not consider reduction in O-ring ¢ross-section due
to installed streteh:

-10 -
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2.8.3

Index of Figure and Tables:

FIGURE 1 -

Conventional glands design applications are show in Figure 1.

TABLE 1 - Recommended bore and shaft dimensions.

TABLES 2 Thru 15 - Recommended gland dimensions, surface finishes, inspection levels and
material hardnesses for various applications as follows:

TABLE 2:
TABLE 3:
TABLE 4:
TABLE 5:
TABLE 6:
TABLE 7:
TABLE 8:
TABLE 9:
TABLE 10:
TABLE 11:
TABLE 12:
TABLE 13:
TABLE 14:
TABLE 15:

TABLE 16 -

A decision g
application ¢

(a) more tha
and ecc

(b) both the
squeeze

0 - 300 PSI-Dynamic Hydraulic Applications

300 - 1500 PSI-Dynamic Hydraulic Applications
1500 - 3500 PSI-Dynamic Hydraulic Applications
0 - 300 PSI-Static Hydraulic Applications

300 - 1500 PSI-Static Hydraulic Applications
1500 - 3500 PSI-Static Hydraulic Applications

0 - 500 PSI-Dynamic Pneumatic Applications
500 - 3000 PSI-Dynamic Pneumatic Applications
3000 - 10,000 PSI-Dynamic Pneumatic Applications
0 - 500 PSI-Static Pneumatic Applications

500 - 3000 PSI-Static Pneumatic Applications
3000 - 10,000 PSI-Static Pneumatic;Applications
Face Seals for Hydraulic Applications

Face Seals for Pneumatic Applications

Recommended bore sizes-\for using standard reamers.

s to which section of\Tables 2 thru 15 is appropriate will at times req
PNCompasses:

In one set ofsconditions. In this case the designer should choose the
pntricity, sharper corner break, smoother finish, and tighter inspectior

statictand dynamic conditions. In this case the better choice will prob
shown for dynamic applications to minimize the spiraling and frictior

requirements.

potential

especial

y In reciprocating apphcations.

-11 -

lire a choice if an

Emaller clearance

hbly be the lesser
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2.8.4 Drawing Diameter Calculation: The gland depths and diametral clearances shown in Figure 1 will
not appear on engineering drawings, but are used to calculate certain diameters that will appear on
the drawings as follows:

(a) For external seals:

« the rod/piston diameter C is calculated from dimension A per Table 1 and D per Tables 2
thru 15:

C=

The
case

D=

A - D.

olerance on C is the tolerance on D minus the tolerance on-A: (See
s.) As a check:

\ - C,

whele D must equal the value in Tables 2 thru 15,dncluding the specified

e The

e The
thru

cylinder/bore diameter A is per Table 1.

pland root diameter F, is calculated from dimension A per Table 1 an
15:

\ - 2L.
olerance on F is twice-the tolerance on L, minus the tolerance on A.

A-F)/2,

whefe L must equal the value in Tables 2 thru 15, including the specified

* The
(b) For inter

groove width and other parameters are per Tables 2 thru 15.

nahseals:

urther for special

tolerances.

d L per Tables 2

As a check:

tolerances.

» the rod/piston diameter B is per Table 1.

* The cylinder/bore diameter H, is calculated from dimension B per Table 1 and D per Tables
2 thru 15:

H=B+D.

-12 -
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2.8.4 (Continued):

The tolerance on H is the tolerance on D minus the tolerance on B. (See further for special

case

s.) As a check:

D=H-B,

where D must equal the value in Tables 2 thru 15, including the specified tolerances.

* The
15:
E =1
* The
L=(

hjland diameter E, is calculated from dimension B per Table 1 and L

B + 2L.
olerance on E is twice the tolerance on L minus the, talerance on B.

F-B)/2,

whelle L must equal the value in Tables 2 thru 15;including the specified

e The

(c) For face

 The
O.D

* The
I.D

 The

G=

groove width and other parameters arg per Tables 2 thru 15.
seals, internally pressurized:

putside diameter is dimension A per Table 1:
= A

nside diameter is(calculated from dimension A per Table 1 and G fro

FA-2G.

oleraneeon the I. D. is twice the tolerance on G minus the tolerance

A-5D.)/2,

om Tables 2 thru

A\s a check:

tolerances.

m Table 14 or 15;

on A. As a check:

where G must equal the value in Tables 2 thru 15, including the specified tolerance.

* The groove depth and other parameters are per Table 14 or 15.

-13 -
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2.8.4 (Continued):

(d) For face

I. D.

seals, externally pressurized:

the inside diameter is dimension B per Table 1:

B.

The outside diameter is calculated from dimension B per Table 1 and G from Table 14 or

15:

0.D

The
cheg

G=

whefe G must equal the value in Tables 2 thru 15,including the specified

The

In some cas
(i.e., for high
the toleranc
Tables 2 thr
appropriatel

Example - O
application v
(a) The app

B =0.43
L =0.05

=B+ 2G.

olerance on the O. D. is twice the tolerance on G minus the'toleranc
k:

0.D. -B)/2,

groove depth and other parameters are per Table 14 or 15.

es, the tolerances that are specified for the diametral clearances D in
pressure pneumatic applicatiens, without backup rings) are equal tg
bs specified for the diameters-A and B in Table 1. In these cases, the
| 15 take precedence andytherefore, the tolerances for A or B must

Y.

esigning an internal seal of nominal size 013, for a low pressure dyn
vould result invthe following steps.

icable dimensions would be:

5 +.0:0005 per Table 1
b@0.0005 per Table 2

e on B. As a

tolerance.

Tables 2 thru 15
or tighter than
tolerances in

e reduced

amic hydraulic

D =0.00

4 + 0.00s per lTable 2

(b) The internal gland diameter is:

E=B+2L
= (0.435 + 0.0005) + 2(0.055 + 0.0005)
= (0.435 + 0.0005) + (0.110 = 0.001)

Adding the basic dimensions and subtracting the B bore tolerance from the gland depth
tolerance:

E = 0.545 + 0.0005 (ANSWER)

-14 -
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2.8.4 (Continued):

(c) The gland depth check is:

L = (E-B)/2
= [(0.545 + 0.0005) - (0.435 + 0.0005)]/2
= (0.110 + 0.001)/2
= 0.055 + 0.0005 (CHECK)

(c) The rod boreis.

H=B+D
= (0.485 + 0.0005) + (0.004 = 0.003)

Adding the basic dimensions and subtracting the B bore tolerance ffom the digmetral clearance
tolerance:

= 0.439 [t 0.0025 (ANSWER)
(e) The Diaetral Clearance Check is:

D =H-B
= (0.4B9 + 0.0025) - (0.435 + 0.0005)
= 0.004 + 0.003 (CHECK)

2.8.5 Size and St;l‘etch Considerations: Designs. that require shaft or bore sizes differgnt from those in
the tables should consider the followingfactors.

(a) Shaft Size. Excessive O-ring stretch in the installed state should be avoided. [Specifically, the
shaft dif]:wter (diameter B or'k per Figure 1) should be within the following limits:

* Not more than 5% larger than the O-ring nominal I.D.
* Not $maller thanthe O-ring maximum I.D.

NOTE:

(1) Thege limits do not accommodate an infinite range of shaft sizes. Therefqre, special
O-rings-and backup rings may be required.

(2) Little information is available regarding the effects of O-ring stretch beyond 5%, except that
it contributes to the aging of nitriles particularly at elevated temperatures.
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2.8.5 (Continued):

(3) If the designer employs stretch in excess of 5%, the following formula can be used to

predict the resulting flattening of the O-ring:
y =54 [1-(6r/36+X)]
where:
y = (ercent 1055 of COMpression diameter due 1o stretch (f.e., ify =4, thereduction in the
(-ring cross-section is 4%).
X = gercent stretch on inside diameter (i.e., for 5% stretch, x = 5)
(4) The formula is empirical and represents published data with a maximum ¢rror of 0.3% for
x=(tox=26.

(b) Bore SiZe. To comply with good design practices, an effort.Should be made tp use bore sizes
that coincide with standard reamer sizes. This is sometimes awkward when designing internal
seals where the bore diameter (H - per Figure 1) is determined by the rod digmeter plus the
clearange (B + D per Figure 1). The resulting dimension should be adjusted tp coincide with a
standard reamer size in the following cases:

* The pore size is less than one inch.

e The tesulting O-ring stretch is compatihle with the previously stated stretgh limitations.

» The resulting dimensions are compatible with other design requirements.

NOTE: $tandard reamer sizes areshown in Table 16.

EXAMPLE: Consider the following rationale:

(1) The pore diameter H-0f-0.439 *+ 0.0025 derived in the previous example (].e., paragraph
2.8.4) does not encompass one of the standard reamer sizes of Table 16

(2) Usinp the previously stated limits (i.e., paragraph 2.8.5), the rod diameten B can vary
between 0,431 (the O-ring maximum I.D.) and 0.447 (5% greater than the nominal I.D.) or:
B = 0L431/0.447

=0.439 + 0.008

(3) The bore diameter H, in this case is 0.004 £ 0.003 larger than B or:

H = (0.439 + 0.008) + (0.004 + 0.003)
= 0.443 + 0.011

(4) The calculated bore diameter H thus encompasses either the 7/16 (0.4375) or the 29/64
(0.4531) reamer size. Since either size is satisfactory, assume that the more common size

7/16

(0.4375) is selected.
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2.8.5 (Continued):

(5) The new size for the H bore diameter is 0.0015 smaller than the originally calculated

diameter of 0.439. Therefore, each of the other two corresponding diameters are adjusted
by the same amount and become:

B =0.4335+0.0005 (ANSWERS)
E = 0.5434 + 0.0005

PREPARED UNDER THE JURISDICTION OF
THE MISSILE AND SPACE SYSTEMS PANEL
OF SAE COMMITTEE A-6, AEROSPACE FLUID POWER AND CONTROL TECHNOLOGIES
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NOTES
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R, (Tye)
A

Ve /L

(Typ)

THESE SURFACES TO o€
CONCENTRIC VITHIN THE
LINITS OF TASLE It

i 0/2

IQ

AND |DEFINIT JONS:
- CYLINDER'BORE I.D. PER TABLE I H - ROD BORE I.D. =B + D
ID - 0-RING I.D. PER TABLE I.
- ROD0.D. PER TABLE I. L - GLAND DEPTH PER TABLE ]
R] - CORNER BREAK RADIUS PE
TABLE II.
- PISTON 0.D. = A - D. Rz - FILLET RADIUS PER TABLE II.
- DIAMETRAL CLEARANCE PER TABLE II. S/ - FINISH OF ADJACENT SURFACE PER
TABLE 11, AS DEFINED IN
MIL-STD-10.
- INTERNAL GLAND I.D. = B + 2L.
W - 0-RING CROSS-SECTION DIAMETER
PER TABLE 1.
- PISTON GLAND 0.D. = A - 2L.
7 - SURFACE FLATNESS PER TABLE II-13

- GLAND WIDTH PER TABLE I1I.

& 11-14.

FIGURE 1 - Gland Design
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals Internal Seals

Dash No. I.D. + W + A + B + Notes-
-004 0.070 | 0.005 [ 0.070 [0.003 [0.785(0.189) | 0.0005] 0.074 | 0.0005 | {(a)(b)(c
-005 0.101| 0,005 | 0.070 | 0.003 | 0.213{0.221) 0.105 (a)(b)(c])
-006 0.11410.00510.070 [ 0.003 | 0.228(0.2344) 0.123 (b)(c)
-007 0.}J45| 0.005 { 0.070 § 0.003 | 0.261(0.2656) 0.152 (b)(c)
-008 0.}76 | 0.005 | 0,070 } 0.003 | 0.295(0.2969) 0.183 (b){(c)
~-009 0.po8 | 0.005 | 0.070 | 0.003 | 0.323(0.3281) 0.217 (b} (c)
-010 0.P3910.005|0.070 | 0.003 | 0.356(0.3594) 0.248 (b)(c)
-011 0.p0T [ 0.005]0.070 | 0.003 | 0.4219 0.311 (b)
-012 0.36410.005| 0,070 | 0.003 | 0.4844 0.373 (b)
-013 0.p26 | 0,005 | 0.070 | 0.003 | 0.552 0.435 (a)
-014 0.48910.005 | 0.070 |1 0.003 |0.617 0.498 (a)
-015 0.p511{ 0,007 | 0,070 | 0.003 | 0.6875 0.561 (a)
-016 0.p71410.00910.07070.003 {0.750 0.6¢3 {a)
-017 0.676 | 0.009}0.070 | 0.003 [ 0.8125 0.686 (a)
-018 0.739(0.009} 0,070 | 0.003 | 0.875 0.748 (a)
-019 0.801 | 0.009 0,070} 0.003 {0-9375 0.811 (a)
-020 0.864 | 0.009 | 0.070 | 0.003 ( 1.000 0.0005| 0.873 {0.0005 | (a}
-021 0.P26 [ 0.008 [ 0.070 [ 0C0O03 | 1.0625 (.00l 0.835 | 0.001 (a)
-022 0.p89 | 0.010| 0.070 1 0.003 {1.125 0.998 (a)
-023 1.p51 | 0.010 | 0.076-}°0.003 | 1.1875 1.061 (a)
~-024 1.p1410.010 | 0.070770.003 | 1.250 1.123 (a)
-025 1.0176 | 0.010 |.0%070 | 0.003 | 1.3125 1.18¢ (a)
-026 1.3910.096.70.070 1 0.003 {1.375 1.248 (a)
-027 1.301 { 05030 { 0.070 | 0.003 | 1.4375 1.31 (a)
-028 1.864 {0:01330.070 { 0.003 | 1.500 1.373 (a)
-029 1.489.1-0.013 { 0.070 { 0.003 | 1.625 1.498 (a)
-030 1.61410,01310.070 10.003 |1.750 0.001 1.623 {0.001 (a)
NOTES: (a) Not recommended for reciprocating applications.

(b) Sizes noted require considerable stretch when installed in standard
external grooves and may require compounds with superior elongation,

or two piece pistons. . .
(c) Use dimensions in parentheses for dynamic pneumatic applications.
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uni form Size External Seals | Interpal Seals

Dash No.| I.D. + W + A + B + Notes-
-031 1.739 | 0.015 | 0.070 | 0.003 1.875 0.001} 1.748| 0.001 (a)
-032 1.864 | 0.015 [ 0.070} 0.003 2.000 1.873 (a)
-033 1.989 10018 0,070 0,003 Z 125 2-060 (a)
-034 2.114 | 0.018 | 0.070| 0.003 2.250 2.125 (a)
-035 2.23910.018 |0.070 | 0.003 2.375 2.250 (a)
-036 2.1364 10.018 {10.070 | G.003 2.500 24375 (a)
-037 2.489 |1 0.018 | 0.070 | 0¢.003 2.625 2>500 (a)
-038 2.p14 | 0.020 {0.070} 0.003 2.750 2.625 (a)
-039 2.739 | 0.020 1 0.070 | 0.003 2.875 2.750 (a)
-040 2.B64 | 0.024 {0.070| 0.003 3.000 2.875 (a)
-041 2. B89 10.024 10.0/0] 0.003 3.125 3.000 (a)
-042 3.[239 | 0.024 | 0.070{ 0.003 3.375 3.250 (a)
-043 3.489 | 0.024 {0.070 ] 0.003 3.625 3.500 (a)
-044 3.739 | 0.027 | 0.070{ 0.003 3.875 3.750 (a)
-045 3.089 | 0.027 | 0.070 | 0.003 42125 4.000 (a)
-046 4239 10.030 [0.070 | 0.003 4,375 4,250 (a)
-047 4,489 {0.030 {0.070} 0.003 4.625 4.500 (a)
-048 4,739 {0.030 {0.070 | 0,003 4.875 4.750 (a)
-049 4,989 | 0.037 |0.070 | 0,003 5.125 5.000 (a)
-050 5.239 1 0.037 | 0.070%.0.003 5.375 0.001 | 5.250| 0.0p1 (a)
-102 0.049 [ 0.005 | 02103 | 0.003 0.228 0.001T | 0.061} 0.0 (b)
-103 0.081 | 0.005_{0.103 | 0.003 0.257 0.092 (b)
-104 0112 } 0.005-40.103 | 0.003 0.290 0.123 (b)
-105 0143 | 0,005 | 0.103 | 0.003 0.323 0.155 (b)
-106 0[174_[F0°.005 [0.103 | 0.003 0.358 0.186 (b)
-107 0.J206'| 0.005 | 0.103 | 0.003 0.3906 0.217 (b)
-108 0.237 70065101031 6-663 64219 8-248 (b)
-109 0.299 | 0.005 {0.103 | 0.003 0.4844 0.311 (b)
-110 0.362 | 0.005 [ 0.103 | 0.003 0.5625 0.001} 0.373]0.001 (b)
NOTES: (a) Not recommended for reciprocating applications.

(b)

Sizes noted require considerable stretch when installed in stand§rd
external grooves and may require compounds with superior elongation,
or two piece pistons.
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals Internal Seals

Dash No.| 1.D. + W + A + B + Notes-
=177 0.424 1 0.00510.103] 0.003 0.625 0.001 0.436 | 0.001 [())
-112 0.487 | 0.005 | 0.103{ 0.003 0.6875 0.498 (b)
=113 0.549 ] 0.007 | 0.103 § 0.003 0.750 0.561 (b)
-114 0.612 ] 0.00910.103} 0.003 0.8125 0.623

-115 0.674 | 0.009 | 0.103 | 0.003 0.875 0.686

~-116 0.f3710.00910.103] 0.003 0.9375 0.748

=117 0.y99 | 0.010 | 0.103 | 0.003 1.000 0.811 (a)
-118 0.862 | 0.010 { 0.103 | 0.003 1.0625 04873 (a)
-119 0.p24 | 0.010 | 0.103 | 0.003 1.125 0.936 (a)
=120 0.p87 | 0.010 [ 0.103 | 0.003 1.1875 0.998 (a)
=121 1.049 [ 0.010 ] 0.103 1 0.003 1.250 1.061 (a)
-122 1.112 | 0.010 { 0,103 | 0.003 1.3125 1.123 (a)
-123 1.174 |1 0.012 | 0.103 | 0.003 1.375 1.186 (a)
-124 1.R370.012 1 0,103 | 0.003 1.4375 1.248 (a)
-125 1.09% | 0.012 { 0.103 | 0.003 1.500 1.31 (a)
-126 1.Be2 | 0.012 1 0.103 | 0.003 1.5625 1.373 (a)
-127 1.424 1 0.012}{0.103 | 0.003 1.625 1.436 (a)
-128 1.487(0.012 | 0.103{ 0.003 1.6875 1.498 (a)
-129 1.p49 | 0.015 [ 0.103 | 0,003 1.750 1.561 (a)
-130 1.61210.015 {0,103 0.003 1.8125 1.623 (a)
=131 T1.67410.01510.703 1 0.003 1.875 1.686 (a)
-132 1.737 1 0.015 | 0L103 | 0.003 1.9375 1.748 (a)
-133 1.799 | 0.015 {0,703 | 0.003 2.000 1.811 {(a)
-134 1.862 | 0.015/440.103} 0.003 2.0625 1.873 (a)
-135 1.p25 | 0.017 | 0.103 | 0.003 2.125 1.936 (a)
-136 1.p87b0.017 10,103 0.003 2.1875 2.000 (a)
=137 2.p50)] 0.017 | 0,103 ] 0.003 2.250 2.0625 (a)
-138 2.1TZ [ 0.077 [ U.T03[ U.003 2.3125 reRr4:) (a)
-139 2.1751 0,017 | 0.103} 0.003 2.375 2.1875 (a)
-140 2.23710.017 1 0.103] 0.003 2.4375 0.001 2.250 10,001 (a)

NOTES: ) Not recommended for reciprocating applications.
)

Sizes noted require considerable stretch when installed in standard
external grooves and may require compounds with superior elongation,
or two piece pistons.

——
oo
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals Internal Seals

Dash No. I.D. + W + A + B + Notes-
-141 2.300 10.020 1 0.103710.003 2.500 0.001 2.3125]0.001 {a)
-142 2.362 {0.02010.103] 0.003 2.5625 2.375 (a)
-143 2.425 10020 10,1031 0.003 2 625 2 43768 (a)
-144 2.h87 0.020 | 0.1031] 0.003 2.6875 2.500 (a)
-145 2.b50 10.020 1 0.103 | 0.003 2.750 2.5625 (a)
-146 2.p12 {0.020710.103] 0.003 2.8125 2.625 (a)
-147 2.p75 10.022 | 0.103 ] 0.003 2.875 2.6875 (a)
-148 2./737 10,022 {0.103 | 0.003 2.9375 2.750 (a)
-149 2.B00 | 0.022 {0,103 ] 0.003 3.000 2.86125 (a)
-150 2.B62 | 0.022 {0,103 0.003 3.0625 2.875 (a)
=151 2.p87 [0.024 10.103 | 0.003 3.250 3.000 {a)
-152 3.p37 {0.024 | 0.103| 0.003 3.500 3.250 (a)
-153 3.487 | 0.024 {0,103 | 0.003 3.750 3.500 (a)
-154 3./3710,028 {0.103 ] 0.003 4,000 3.750 (a)
-155 3.p87 | 0.028 | 0,103 | 0.003 4.250 4,000 (a)
~-156 4,37 10,030 [0.103] 0.003 4,500 4,250 (a)
-157 4.487 [ 0.030 [0.103 ) 0.003 4.750 4,500 (a)
-158 4,737 10.030 |10.103] 0.003 5.000 4,750 (a)
-159 4.p87 10.035 {0.103 | 00003 5.250 5.000 (a)
-160 5.p37 10,035 10.103 ] 0.003 5.500 5.250 (a)
-161 5.#87 [ 0.035 [ 0,103 | 0.003 5.750 5.500 (a)
-162 5.737 10.035 1.0:103 | 0.003 6.000 5.750 (a)
-163 5.p87 10.0355-0.103 | 0.003 6.250 6.000 (a)
-164 6.p37 {0.040.10.103 | 0.003 6.500 6.250 (a)
-165 6.A87 10,040 {0,103 | 0.003 6.750 6.500 (a)
-166 6./7370.040 [0.103] 0.003 7.000 6.750 (a)
-167 6.087 10.040 {0.103 | 0.003 7.250 7.000 (a)
-168 7.237 10.045 |0.103 | 0.003 7.500 7.250 (a)
-169 7.487 |1 0.045 |0.103{ 0.003 7.750 7.500 (a)
=170 7.737 10.045 |0.103 | 0.003 8.000 0.001 7.750 [0.001 (a)
NCTES: (a) Not recommended for reciprocating applications.
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals | Internal Seals
Dash No. 1.0. + W + A + B + Notes-
=171 7.987 10.045 10.103 | 0.003 8.250 0.001 | 8.0007 0.001 (a)
-172 8.237 {1 0.050 |0.103 { 0.003 8.500 8.250 (a)
-173 8.487 | 0,050 10.103 { 0.003 8.750 8.500 (a)
-174 8.I37 0.050 {0.103 | 0.003 5.000 8.750 (a)
=175 8.987 | 0.050 |0.103 | 0.003 9.250 9.000 (a)
-176 9.23710.055 10.103 | 0.003 9.500 9.250 (a)
=177 9.487 | 0.055 |0.103 | 0.003 9.750 9.5Q0 (a)
-178 9.737 | 0.055 |0.103 | 0.003 10.000 0.001 {«9¢750 | 0.0Q1 (a)
=201 U.J71 10.005 {0,135 10.004 0.4375 0.001 | 0.182} 0.0(ji (b)
-202 0.234 [ 0.005 |0.139 { 0.004 0.500 0.248 (b)
-203 0.296 | 0.005 {0.139 | 0.004 0.5625 0.31 (b)
-204 0.B59 {0.005 }0.139 { 0.004 0.625 0.373

-205 0.421 | 0.005 {0.139 | 0.004 0.6875 0.436

-200 0.#84710.005 [0.739 ] 0.004 0.¥50 0.498

-207 0.p46 | 0.007 [0.139 | 0.004 028125 0.561

-208 0.609 | 0.009 |0.139 | 0.004 0.875 0.623

-209 0.671 | 0.009 |0.139 | 0.004 0.9375 0.686

-210 0.f34 {0.010 {0.139 | 0.004 1.000 0.748

=211 0.f96 [0.070 {0,139 | 0.004 1.0625 0.811

-212 0.859 | 0.010 {0.139.]:0.004 1.125 0.873

=213 0.p21 | 0.010 {0.139° 0.004 1.1875 0.936

-214 0.p84 | 0.010 |0L189 | 0.004 1.250 0.998

-215 1.p46 | 0.010+.0.139 | 0.004 1.3125 1.061

-216 1.109 [0.012 {0.139 | 0.004 1.375 1.123

=217 1.171 0.012 {0.139 | 0.004 1.4375 1.186

-218 1.p34740.012 |0.139 | 0.004 1.500 1.248

-219 1.296'1 0.012 {0.139 | 0.004 1.5625 1.3

-220 1.356 10.0T2 [0.739 | 0.003 1.625 0o 00T T 13737 0-601
NOTES: (a) Not recommended for reciprocating applications.

(b) Sizes noted require considerable stretch when installed in standard

external grooves and may require compounds with superior elongation,
or two piece pistons.
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals Internal Seals

Dash No. | I.D. + W + A + B + Notes-
=221 1.421 [ 0.012 [ 0.139 | 0.004 1.6875 0.001 | 1.436 | 0.001

-222 1.484 | 0.01510.139 | 0.004 1.750 1.498
-223 1.689+1+-0-015+0-13916-064 1875 1.623 (a)
-224 1.734 1 0.015 | 0.139 | 0.004 2.000 1.748 (a)
-225 1.859 | 0.018 | 0.139 | 0.004 2.125 1.873 (a)
-226 1.984 [ 0.018 10.139 { 0.004 2.250 2.000 (a)
=227 2.109 | 0.018 [ 0.739 ] 0.004 2.375 2,125 (a)
-228 2.R34 | 0.020 | 0.139 | 0.004 2.500 2.250 (a)
-229 2.B59 | 0.020 | 0.139 | 0.004 2.625 2.375 (a)
-230 2.484 | 0.020 10.139 | 0.004 2.750 2.500 (a)
=231 2.609 1 0.020 {0.139 ] 0.004 <.B75 2.625 (a)
-232 2.73410.024 |1 0.139 | 0.004 3.000 2.750 (a)
-233 2.859 | 0.024 | 0.139 | 0.004 3.125 2.875 (a)
-234 2.p84 | 0,024 {0.139 | 0.004 3.250 3.000 (a)
-235 3.109 10,024 [ 0,139 | 0.004 3375 3.125 (a)
-236 3.p3410.024 10.139 | 0.004 3.500 3.250 (a)
=237 3.859 | 0.024 {0.139 j 0.00L4 3.625 3.375 (a)
-238 3.484 | 0.024 [0.139 | 0.004 3.750 3.500 (a)
-239 3.p09 | 0.028 [0.139 | OL0L& 3.875 3.625 (a)
-240 3.734 | 0.028 | 0.139 4 0.004 4.000 3.750 (a)
-241 3.859 [ 0.028 [ 0139 [ 0.00s 4,125 3.875 (a)
-242 3.p84 | 0.028 |0.139 | 0.004 4,250 4,000 (a)
-243 4,009 | 0.028,1.0.139 { 0.004 4.375 4.125 (a)
-244 4.p34 1 0.030 10.139 | 0.004 4,500 4.250 (a)
-245 4,859 | 0.030 | 0.139 | 0.004 4.625 4,375 (a)
-246 4 A8477°0.030 [0.139 | 0.004 4,750 4,500 (a)
=247 4.60910,030 10,139 1 0.004 4 875 4,625 (a)
-248 4,734 10.030 [ 0.139 | 0.004 5.000 4.750 (a)
-249 4,859 | 0.035 1 0.139 | 0.004 5.125 4,875 (a)
-250 4,984 | 0,035 (0.139 | 0.004 5.250 0.001 | 5.000| 0.001 (a)
NOTES: (a) Not recommended for reciprocating applications.
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TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals | Internal Seals

Dash No.| I.D. + W + A + B + Notes-
=251 5,705 [0.035%1 0.139 [ 0.004 5.375 0.00T [ 5.72510.001 | (a)
-252 5.234 | 0.035( 0.139| 0.004 5.500 5.250 (a)
-253 5.350 10,0357 0.139 ] 0.004 5.625 5.375 (a)
-254 5.484 | 0.035| 0.139 | 0.004 5.750 5.500 (a)
-255 5.609 | 0.035| 0.139 | 0.004 5.875 5.6¢5 (a)
-256 5.73410.0357 0.139 | 0.004 6.000 5.750 (a)
-257 5.£59 0.035{ 0.139 | 0.004 6.125 5.875 (a)
-258 5.984 | 0.035] 0.139| 0.004 6.250 6.000 (a)
-259 6.234 | 0.040| 0.139 | 0.004 6.500 6.250 (a)
-260 6.484 | 0.040} 0,139 0.004 6.750 6.500 (a)
=261 6.734 10.0407] 0.7139 | 0.004 /7.000 6.750 (a)
-262 6.984 | 0.040| 0.139 | 0.004 7.250 7.000 (a)
-263 7.234 10,045 0.139 | 0.004 7.500 7.250 (a)
-264 7.484 | 0.045| 0.139| 0.004 7.750 7.500 (a)
-265 7.734 | 0.045| 0.139 | 0.004 8000 7.750 (a)
-266 7.084 1 0.0451°0.139 0.004 8.250 8.000 (a)
-267 8.£34 | 0.050| 0.139} 0.004 8.500 8.250 (a)
-268 8.084 | 0.050} 0.139| 0.004 8.750 8.500 (a)
-269 8.V34 | 0.050| 0.139 ] 0¢004 9.000 8.750 (a)
-270 8.p84 | 0.050| 0.139 | 0.004 9.250 9.000 (a)
=271 9.p34 1 0.0551 0,139 0.004 9.500 9.250 (a)
-272 9.#84 | 0.055| .0.:139 | 0.004 9.750 9.500 (a)
-273 9.7/34 | 0.055:0.139 | 0.004 10.000 §.750 (a)
-274 9.p84 { 0.055{ 0.139| 0.004 10.250 10.000 (a)
=275 10.0884 | 0.055( 0.139 | 0.004 10.750 10.500 (a)
-276 T0.p84\1-0.065| 0.139] 0.004 11.250 ~11.000 (a)
=277 11.484'] 0,065} 0.139 0.004 11.750 11.500 (a)
-278 11.984 | 0.065| 0.139| 0.004 12.250 12.000 (a)
=279 12.984 | 0.065| 0.139] 0.004 13.250 13.000 (a)
-280 13.984 | 0.065} 0.139 0.004 14,250 0.001{ 14.000 {0.001 | (a)
NOTES: (a) Not recommended for reciprocating applications.
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SAE ARP1833

Revision A

TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Stanaard

AS 568 0-Ring Bore Dia. Rod Dia.

Uniform Size External Seals Internal Seals

Dash No.f I.D. + W + A + B + Notes-
-281 14,9841 0.065 [ 0.139 1 0.004 15.250 0.00TF T15.000 | 0.001 (a)
-282 15.955| 0.075 | 0.139 | 0.004 16.250 16 .000 (a)
-283 16.9551 0,080 1 0,139 1 0.004 17.250 17.000 (a)
-284 17.9551 0.085 | 0.139 | 0.004 18.250 0.001] 18.000 | 0.001 (a)
-309 0.402 | 0.005 | 0.210 | 0.005 0.8125 0.001] 0.436 < €.001

-310 0.4y5 | 0.005|0.210 | 0.005 0.875 0.498

=311 0.587 [ 0.007 [ 0.210 { 0.005 0.9375 0.560

-312 0.6p0 | 0.009 | 0.210 | 0.005 1.000 0.623

-313 0.6p2 | 0.009 | 0.210 [ 0.005 1.0625 0.686

-314 0.7p5 | 0.010 | 0.210 | 0.005 1.125 0.748

-315 0.787 | 0.010 | 0.210 | 0.005 1.1875 0.81

-316 0.860 | 0.010 | 0.210 [ 0.005 1.250 0.873

=317 0.9i2 | 0.010 | 0.210 | 0.005 1.3125 0.936

-318 0.9Y5 | 0.010]0.210 { 0.005 1.375 0.998

-319 1.0B7 | 0.010 | 0.210 } 0.005 WN4375 1.061

-320 1.1p0 | 0.012 { 0.210 | 0,005 1.500 1.123

-321 T.1p2 | G.012 | 0.210 | 0.005 1.5625 1.186

-322 1.2p5 | 0.012 { 0.210 | 0005 1.625 1.248

-323 1.2B7 | 0.012 | 0.210,] 0.005 1.6875 1.311

-324 1.3560 | 0.012 } 0.216-°0.005 1.750 1.373

-325 1.4F5 0.015 | 0210 | 0.005 1.875 1.498

-326 1.600 1 0.015,1.0.210 | 0.005 2.000 1.623

-327 1.725 | 0.015.7{0.210 | 0.005 2.125 1.748

-328 1.850 | Q.0%5 | 0.210 | 0.005 2.250 1.873

-329 1.975 {0.018 | 0.210 { 0.005 2.375 2.000

-330 2.100 \~0.018 | 0.210 } 0.005 2.500 2.125

-331 2.225 | 0.018 { 0.210 | 0.005 2.625 2.250

-332 2.350 | 0.018 | 0.210 | 0.005 2.750 2.375

-333 2.475 | 0.020 | 0.210 | 0.005 2.875 2.500

-334 2.600 | 0.020 |{ 0.210 | 0.005 3.000 2.625

-335 2.725 | 0.020 | 0.210 | 0.005 3.125 0.001| 2.750 | 0.001
NOTES: (a) Not recommended for reciprocating applications.
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SAE ARP1833

Revision A

TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.
Uniform Size External Seals Internal Seals
Dash No. I.D. + W + A A B + Notes-
-336 2.850 [ 0.020 | 0.210} 0.005 3.250 ~0.00TT 2.875 | 0.001
-337 2.975 | 0.024 1 0.210 0.005 3.37% 3.000

-338 3.100 | 0.024 10,210} 0.005 3.500 3.125

-339 3.425 | 0.024 | 0.210( 0.005 3.625 3.250

-340 3.350 | 0.024 | 0.210] 0.005 3.750 3.37%

-347 3.475 1 0.024 1 0.2T0] 0.005 3.875 3.500

-342 3.600 | 0.028 ; 0.2101 0.005 4.000 3.625

-343 3.725 | 0.028 | 0.210{ 0.005 4,125 36750

=344 3.850 | 0.028 1 0.210] 0.005 4.250 3.675

-345 3.975 1 0.028} 0.210} 0.005 4,375 4.000

-346 4,700 10.0281 0.210}1 0.005 4.500 4,125

-347 4.425 |1 0.030| 0.210 | 0.005 4.625 4.250

-348 4.350 | 0.030| 0.210} 0.005 4.750 4.375

-349 4.475 | 0.030| 0.210 0.005 4.875 4.500

-350 4.%00 0.030] G.210| 0.005 5.000 4.625

=351 4./25 10.030] 0.270 7 0.005 5.125 4.750

-352 4.850 | 0.030| 0.210] 0.005 5.250 4,875

-353 4.975 {0.037| 0.210 ¢ 0.005 5.375 5.000

-354 5.00 | 0.037} 0.210 | 0-.005 5.500 5.125

-355 5.925 1 0.037| 0.210 | 0.005 5.625 5.250

-356 5.350 1 0.0371 0.210° 0.005 5.750 5.375

-357 5.475 | 0.037§ 0.210{ 0.005 5.875 5.500

-358 5.6400 | 0.03740.210| 0.005 6.000 5.625

-359 5.725 1 0.037¢4+0.210} 0.005 6.125 5.750

-360 5.450 | 0037} 0.210} 0.005 6.250 5.875

=367 5.9/50R0.0371 0.2T0 ] 0.005 6.3/5 6.000

-362 6.425>' 0.0401 0.210 0.005 6.625 6.250

-363 6.475 [ 0.040f 0.21G] 0.005 6.875 6.500

-364 6.725 1 0.040] 0.210| 0.005 7.125 6.750

-365 6.975 1 0.040| 0.210] 0.005 7.375 0.001} 7.000 | 0.001
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SAE ARP1833 Revision A

TABLE 1 - Bore and Rod Dimensions for O-Ring Gland Seal Design (Continued)

Standard

AS 568 0-Ring Bore Dia. Rod Dia.
Uniform Size External Seals Internal Seals
Dash No. | I.D. + W + A + B + Notes-

-366 7.225 {0.045 ] 0.2101 0.005 7.625 0.00T 7.250 [ 0.001

-367 7.475 10.045| 0.210| 0.005 7.875 7.500

-368 7 (7 2510-0451+6-2101+6-665 8125 7756

-369 71975 10.045] 0.210 | 0.005 8.375 8.000

-370 81225 | 0,050 0.210] 0.005 8.625 §.250

=371 814/5 10,050 0.210] 0.005 8.875 8.500

=372 81725 10,050 0.210 | 0.005 9,125 8.750

-373 81975 1 0.0501 0.210 ! 0.005 9.375 9.000

-374 91225 10,055 0.210 | £.005 9.625 9,250

-375 91475 1 0.055 | 0.210 ] 0.005 9.875 9.500

-376 91725 [ 0.05510.210 | 0.005 10,125 9.750

-377 91975 | 0.055 | 0.210 | 0.005 1C.375 10.000

-378 10{475 1 0.060 | 0.210 | 0.0US 10.875 10.500

~-379 104975 | 0.060 | 0.210 | 0.005 11,375 11.000

-380 111475 1 0.065 | 0.210 | 0.005 133875 11.500

-381 111975 10.065 | 06.210 | 0.005 1¢.375 12.000

-382 121975 | 0.065 | 0.210 | 0.0US 12,375 13.000

-383 131975 { 0.070 | 0.210 | 0,05 14.375 14.000

-384 14{975 ] 0.070 | 0.210 | 0.0CS 15.375 15.000

-385 151955 | 0.075 1 0.210¢] 0.00% 1¢.375 16.000

-386 161955 | 0,080 | 0-210 | U.0CS 17.375 17.000

-387 17{955 { 0.085 [\0.210 | 0.005 16.375 18.000

-388 181953 | 0.09610.210 | 0.005 19,375 19.000

-389 19/953 | 0.095 | 0.210 | 0.005 20.375 20.000

-390 201953 |, 0.095 | 0.210 | 0.005 21.375 21.000

-391 2119531 0,100 [0.210 | 0.005 22.3/5 22.000

-392 221040 0105 10 2101 0. 005 23 375 23 000

-393 23.940 ¢ 0.110 | 0.210 } 0.005 24.375 24.000

-394 24.9401 0,115 10,210 | 0.005 25.375 25.000

-395 25.940} 0,120 {0.210] 0.005 26.375 0.001 { 26.000 j0.007
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TABLE 2 - O-Ring Gland Dimensions for Low Pressure, Dynamic Hydraulic Applications
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TABLE 3 - O-Ring Gland Dimensions for Medium Pressure, Dynamic Hydraulic Applications
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TABLE 5 - O-Ring Gland Dimensions for Low Pressure, Static Hydraulic Applications
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TABLE 6 - O-Ring Gland Dimensions for Medium Pressure, Static Hydraulic Applications
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TABLE 7 - O-Ring Gland Dimensions for High Pressure, Static Hydraulic Applications
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TABLE 8 - O-Ring Gland Dimensions for Low Pressure, Dynamic Pneumatic Applications
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TABLE 9 - O-Ring Gland Dimensions for Medium Pressure, Dynamic Pneumatic Applications
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