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| APG O-Rinﬁ Comgounds and Stxles .

At press time for the printing of the catalog, the following represented a complete listing of O-Ring compounds and
styles inventoried by APG as standard stock items. (APG Style Numbers are listed in parenthesis). Other options may
now be available as standard items or by special order. Please inquire.

O-Rings

Back-Up Rings

Aflas® 80 Durometer
Chloroprene 70 Durometer
E.P.R. 70 Durometer
Standard
Metric
*Fluoroelastomer i Black
Standard
75 Durometer
90 Durometer
Metric
75 Durometer
90 Durometer
*Fluoroelastomer i Brown
75 Durometer
90 Durometer
Fluorosilicone 70 Durometer
Highly Saturated Nitrile
Green 70 Durometer
Standard
Metric
Black 90 Durometer
Blue TFE Coated 70 Durometer
Nitrile - Black
Standard
50 Durometer
70 Durometer
90 Durometer
Metric
70 Durometer
90 Durometer
Nitrile - Black - Peroxide Cured
90 Durometer
Nitrile - White 70 Durometer
PTFE
Silicone 70 Durometer
Standard
Metric
Square Cut Rings
Nitrile 70 Durometer
Teflon® Encapsulated
Viton® Core
Silicone Core
Urethane
70 Durometer
90 Durometer
4 Lobe Q-Rings
Nitrile 70 Durometer
Fluoroelastomer 75 Durometer
Minnesota Quad-Rings®
Available at ENA (an APG subsidiary)
Nitrile 70 Durometer
Viton® 70 Durometer

(A80)
(N70)

PTFE
Solid
Split
Spiral
Contoured Back-Up Rings
Nitrile 90 Durometer
Fluoroelastomer 90 Durometer
Leather

(E70)
(E)

(V70)
(V90)

(V)
(VOOM)

(VB75)
(VB90)
(FS70)

(HS70)
(HS)
(HSN90)
(HST70)

(H50)
(H70)
(H90)

(H)
(HOOM)

(H9OPC)
(H70FDA)
(TFE)

(S70)
(S)

(SH70)

(TEVS0)
(TES70)

(U70)
(U90)

(QH70)
(QV70)

*APG stocks the
Other Grades are available.
Please inquire.

(HQ4)
(VQ4)

Type

(TST)
(TST)
(TSP)

(HB9O0)
(VBU90)

(Cut for Series
6244 &

Series 6246)

AAO Gr a
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Elastomer Descriptions and Properties

| Nitrile . (Buna-N)

Mﬁhemigum (Goodyear)Ny Syn (Copolymer)Krynac (Polysar)

Hycar (Zeon Chemical)Paracril (Uniroyal)Perbunan (Mobay)
The most widely used O-Ring elastomer. Excellent resistance to petroleum products. Excellent compression set, tear
and abrasion resistance. Does not have good resistance to ozone, sunlight, or weather, unless specifically
compounded. Should not be stored in direct sunlight or near motors or other electrical equipment which may generate
ozone. Temperature range: -40° to +250°F.

|*Fluoroelastomer .

Trade Names:

Viton (E.I. duPont) Fluorel (3M)

Excellent mechanical and physical properties. Good resistance to petroleum products, low compression set, and high

temperature resistance. Wide spectrum of chemical compatibility. Good for vacuum service and low gas permeability.

Temperature range: -15° to +400°F (limited exposures to higher temperatures).

*APG stocks the Type AA0 Grade Fluoroelastomer. Other Grades ar

|Ch|orogrene ' (Neoprene)

Trade Names:

Neoprene (E.l. duPont) Butachlor (Ditsugil) Bayprene (Mobay)

Moderately resistant to petroleum products. Good ozone and weather resistance. Good compression set. Excellent for
sealing refrigeration fluids such as Freone. Temperature range: -65° to +250°F.

| Silicone .

LadeNames. Silastic (Dow)

Recommended for applications requiring a wide temperature range and good dry heat resistance. Good weather and
ozone resistance. Limited oil resistance. Not normally recommended for dynamic sealing applications due to relatively
poor tensile and tear strength and relatively low abrasion resistance. Temperature range: -80° to + 450°F.

| Hiﬁhlx Saturated Nitrile . (HSN, HNBR)

Better resistance to high temperatures, superior physical properties, and improved chemical resistance over traditional
nitrile compounds. It also has better resistance to ozone, sunlight, and other atmospheric conditions. Excellent

resistance to compression set. Green HSN is used in refrigerant R134a applications. Temperature range: - 40°F to
+325°F.



| Ethxlene Progxlene . (EPM, EPDM) (EPR)

Mﬂordel (E.l. DuPont)Royalene (Uniroyal)Epsyn (Copolymer Rubber)

Vistalon (Exxon Chemical)Epcar (B. F. Goodrich)
Excellent resistance to Skydrole fluids used in commercial aircraft hydraulic systems. Also, recommended for hot
water, steam, and phosphate ester type hydraulic fluids. Also resistant to some acids, alkalies, and ozone. Not
recommended for petroleum fluids or diester lubricants. Temperature range: -65° to +300°F.

| PTFE .

Trade Name:

Teflone (E.I. duPont)

White thermoplastic fluoroethylene resin offers a combination of qualities not found in any other material-chemical
inertness, heat resistance, low friction, dialectric strength, weatherability, zero water absorption, toughness, and
flexibility. Temperature range: -65° to +500°F.

| Aflas® .

Trade Name:
I

Aflase (Asahi Glass Co., Ltd.)

Advantageous combination of high temperature, chemical and electrical resistance properties. Recommended for oils
and lubricants, hydraulic and brake fluids, transmission and power steering fluids, sour oil and gas (H2S), amine
corrosion inhibitors, ozone, steam, acids, bases, alcohols, and a variety of other chemicals. Temperature range: +25° to
+450°F. (+500°F short term).

IUrethane . (Polyurethane)

Trade Names: Texin (Miles Chemical) Cyanaprene (American Cyanamid)
Adiprene (Uniroyal) Pellethane (Dow Chemical)

Resistant to petroleum oils, hydrocarbon fuels, oxygen, ozone, and weathering. Particularly recommended for hydraulic
systems where high pressures, shock loads, wide metal tolerances, or abrasive contamination is anticipated. Not
recommended for acids, ketones, and chlorinated hydrocarbons. Some urethanes are also sensitive to water and
humidity. Temperature range: -65° to +200°F.

| Teflon® Encagsulated .

Seamless and uniform Teflon® FEP encapsulation which completely encloses a core material of either silicone or
Viton® elastomer. Matches the chemical and temperature resistance of solid PTFE O-Rings and possesses the
elasticity and recovery properties which are crucial in many sealing applications. Complete technical information on
Teflon® Encapsulated O-Rings is provided on pages 4 and 5.

| Fluorosilicone . (FVMQ)

Trade Names: LS (Dow) FSE (GE)

Good low/high temperature resistance. Excellent resistance to petroleum oils and fuels. Used in aerospace applications for
fuel systems and systems requiring resistance tandatbrasost er b
resistance, this material is generally recommended for static applications only. Temperaturerange: -8 0 e t o +350/ 40

a
0

e

s
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TeflonE EncaRngul at e
Technical Information

Composition and Structure

Tef | on EncapEumted o-rings consist of a seamless
and uniform Tefl onE FEP encapsul ati
el t

encloses a core material of her
elastomer.
Tefl onE FEP Encapst Silicone or Vi

between 0.0100 to O.
depending on o-ring cross
section (not a coating)

Core Material

Function and Performance

The seamless, uniform, and
encapsulation is responsible for the sealing effect, and the
elastomer core provides continuous reset and constant
pressure of the encapsulation onto the sealing point. The
result is an overall compression, increasing with medium
pressure.

integral

As a result, the Tef |-RingfcanFEP Encaps
outperform solid PTFE O-Rings. The encapsulated o-rings

match the chemical and temperature resistance of solid

PTFE O-Rings and possess the elasticity and recovery

properties which are crucial in many sealing applications.

Chemical attack and swelling are the primary causes of

failureino-rings. The Tefl onE FEP encapsul a
chemically inert and not subject to most chemical attack.

Temperature operating range-60°C/-75°F to +205°C/400°F.

Properties/Specifications

(1) Encapsulation material: Te
(yielding high chemical resistance).
(2) Core material:
(3) Operational temperature range:
-60°C/-75°F to +205°C/400°F.
(4) Coefficient of friction: .1 to .2
(5) Elongation at break: 100%-156%
(6) Water absorption:<0.01
(7) Average total shore A hardness:
85-90 shore A-silicone core
90-95shore A-Vi t onEcor e
(8) FDA Compliance: The clear
encapsulation complies with part 177 of Title 21
of the Food and Drug Administ
regulations for safe use as articles or
components of articles for producing,
manufacturing, processing, preparing, treating,
packaging, transporting, or holding food in
accordance with regulation 177.1550.

Silicone or

Industrial Applications

Aircraft and Aerospace
Chemical Processing Industries
Pharmaceutical Production
Polymer Production

Paint and Coating Operations
Food Industries

Petrochemical Industries
Chemical Transport
Semi-Conductor Manufacturing
Pulp and Paper Industries
Photochemical Industries

30 o Joo Joo Too o o o To To I

Specific Applications

Air Operated Pumps
Mechanical Pumps
Autoclaves

Heat Exchangers
Pipelines

Pressure Vessels
Valves

Filtration Systems
Gas Compressors

o B0 Joo Too T o o To Io



Water Vapor Transmission Rate of

Gas Permeability

All plastics have some permeability to gases. In the case
of Tef | cEncapsifare®O-Rings, however, gases
and vapors will permeate at a considerably lower rate than
for most other plastics.The primary permeation
mechanism is intermolecular migration. This migration
rate depends on the type of gas, pressure, temperature,
size of contact areas, and thickness of encapsulation.
While highly corrosive gases do not attack the

Tefl onEFEP Encapsing/teynmagn of t he
eventually permeate through and damage the elastomer
core and hence affect the mechanical properties. Thus, in
addition to chemical resistance, these permeability effects
must be considered in gas sealing systems.

Permeabil it FEPRésnSTef | ohE
2 1
(gm/100in /24 hrs-1mil) TABLE 1
GASES: 23°CI73°F  35°C/95°F 50°C/122°F
Carbon Dioxide
Helium
Hydrogen Chloride
Nitrogen 0.18
Oxygen 0.39
VAPORS:
Acetic Acid 0.42
Acetone 0.13 0.95 3.29
Acetophenone 0.47
Benzene 0.15
N-Butyl Ether 0.08 064
Carbon Tetrachloride 0.11 0.65
Decane 0.72 0.31
Dipentene 0.17 1.03
Ethyl Acetate 0.06 0.35
Ethyl Alcohol 0.11 0.77 2.90
Hexane 0.69
Hydrochloric Acid (20%) 057
Methanol
Piperdine <0.01
Skydrol Hydraulic Fluid 5.61
Sodium Hydroxide (50%) 0.04
Sulfuric Acid (98%) 0.05
Toluene -
4x10
W
ater 8x105
0.37 2.93
0.09 0.45 0.89
1. Note that the permeation data listed in Table 1 is based on
0.0010 thickness of TeflonE FEPJenca
transmission rate significantly decreases when the
thickness of encapsulation is increased. See water vapor
transmission rate chart.
Test method: ASTM D-790-59 (at 1atm).
2. Test method: ASTM E-96-53T (vapor Pressure).
3.
Absorption
Tefl onE FEP EnRingpabsorb practeally no
common acids or bases at temperatures as high as
200°C/329°F with exposures up to one year. Even the
absorption of solvents is surprisingly small; weight
increases are generally less than 1% at elevated
temperatures and exposure times.

FEP encapsulation, the effects of volume swell (one of the
principal causes of seal failure) can be virtually ignored.

Thickness/mils

Tefl onEFEP Resins
| Transmission Rate = gm/100in2/24hrs |
0.40
0.35 i
l
0.30
0.25
0.20
0.15
0.10
<.05
| | | 1 |
3 6 9 10 12

Please note that the vapor transmission rate significantly decreases when
the thickness of encapsulation is increased

@

Thickness of Encapsulation

As discussed earlier, the thickness of encapsulation must
be considered in determining migration rates. The
thickness of the encapsulation varies with the cross
section of the o-ring.

CROSS
SECTION
(mm/inches)

WALL
SECTION
(mm/inches)

CROSS
SECTION
(mm/inches)

WALL
SECTION
(mm/inches)

1.50mm/.059
1.60mm/.063
1.78mm/.070
2.00mm/.079
2.40mm/.094
2.62mm/.103
3.00mm/.118
3.53mm/.139
4.00mm/.157
4.50mm/.177
5.00mm/.196
5.33mm/.210
5.70mm/.225
6.00mm/.236
7.00mm/.275

0.203mm/.008
0.203mm/.008
0.254mm/.010
0.254mm/.010
0.254mm/.010
0.279mm/.011
0.279mm/.011
0.305mm/.012
0.305mm/.012
0.381mm/.015
0.381mm/.015
0.381mm/.015
0.381mm/.015
0.381mm/.015
0.508mm/.020

7.50mm/.295
8.00mm/.312
8.40mm/.330
9.00mm/.354
9.50mm/.374
10.00mm/.393
11.00mm/.433
12.00mm/.472
12.70mm/.500
14.00mm/.551
15.00mm/.591
16.00mm/.625
18.00mm/.708
19.00mm/.750
20.00mm/.787

0.508mm/.020
0.508mm/.020
0.508mm/.020
0.508mm/.020
0.508mm/.020
0.508mm/.020
0.762mm/.030
0.762mm/.030
0.762mm/.030
0.762mm/.030
0.762mm/.030
0.762mm/.030
0.762mm/.030
0.762mm/.030
0.762mm/.030

Final selection of applications must be based on functional
evaluations or experience under actual end use
conditions. This has become industry practice dictated by
the many complex aspects of performance in severe
conditions. The end user should thoroughly test any
application, and independently conclude satisfactory
performance of the product for his intended use, and shall
assume all risk and liability whatsoever in connection

therewith.
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O-Ring Dimensional Data

Standard O-Ring Sizes and Tolerances

I'#

An O-Ring functions as a seal through the mechanical
deformation of the elastomeric compound by mating
metal surfaces. The resilient rubber conforms to the
shape of the metal sections and blocks the passage of
gases or liquids. If the pressure increases, the O-Ring is
further deformed and provides tighter sealing.

The application of O-Rings is based on a volume
relationship between the O-Ring and the gland.
Experience has shown that O-Ring volume is not
adversely affected by wider dimensional tolerances.
Furthermore, Type Il tolerances long in use for the
fluoroelastomers and similar high shrinkage materials
have proven to be as effective as seals molded to tighter
tolerances. This is attributable to constant seal volume.

As a result of this, the latest revision of AS 568, formerly
ARP 568 and now AS 568A, is a combination of Class |
and Il tolerances. This change is being incorporated in all
military specifications and drawings as they come up for
revision. Therefore, in the future, most AN, MS and NAS
tolerance standards will conform to AS 568A. It should be
recognized that standards apply both to dimensions, as
shown, to drawing numbers, and to compounds, and that
the military specifications will not be withdrawn, but
updated to conform to a single dimensional specification.
Various company standards probably also will be revised
to meet this standard.

cs. ._’-1 t‘-

e

Max.
SECTION W-W

Il i,

ThroughO-Ringindustrysponsoredtechnical
committees, the United States is currently working with
the International Standards Organization (ISO) to adapt
AS 568A standard sizes to international metric
requirements.

Tentative agreement has been reached on a size standard
incorporating the existing five AS 568A cross sections and
a series of ID dimensions determined by a logarithmic
progression of the numbers. The result has been to
increase the number of small sizes, i.e. to make the steps
between sizes smaller, and to decrease the number of
large sizes by widening the steps between sizes. This
action is consistent with the assembly requirements of an
0O-Ring seal, and the elastic properties of O-Ring seal
compounds.

Although some U.S. sizes will be deleted or modified in the
new document, manufacturers will continue to
manufacture existing sizes as long as there is demand.

The new ISO sizes will become available when
approved by member nations. In the meantime, AS
568A contains metric equivalents in International
System (SI) units. Calculation of these metric
equivalents was done in accord with the rules
appearing in SAE J390, Method A, rounding off
tolerances as recommended.



——— “FAPG

Standard O—Rinﬁ Sizes and Dimensions .

MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. O.D. C.S. 1.D. + 1.D. +
-004 to -050 Cross Section Diameters = .070 + .003 inches 8 1.78 + 0.08 millimeters.
A -001 -001** 1/32 x 3/32 x1/32 .029 .004 0.74 0.10
A -002 -002** 3/64 x 9/64 x1/32 .042 .004 1.07 0.10
A 003 -003+ 116 x 3/16 x1/16 .056 .004 1.42 0.10
004 -004 5/64 x 13/64 x1/16 .070 .005 1.78 0.13
005 -005 3132 X 7/32 x1/16 101 .005 257 0.13
-006 AN 6227B-1 -006 AN 123856 1/8 x 1/4 x1/16 114 .005 2.90 0.13
-007 AN 6227B-2 -007 AN 123857 5/32 x 9/32 x1/16 .145 .005 3.68 0.13
-008 AN 6227B-3 -008 AN 123858 3/16 x 5/16 x1/16 .176 .005 4.47 0.13
-009 AN 6227B-4 -009 AN 123859 7132 x 11/32 x1/16 .208 .005 5.28 0.13
-010 AN 6227B-5 -010 AN 123860 1/4 x 3/8 x1/16 .239 .005 6.07 0.13
-011 AN 6227B-6 -011 AN 123861 5/16 X 7/16 x1/16 .301 .005 7.65 0.13
-012 AN 6227B-7 -012 AN 123862 3/8 x1/2 x1/16 .364 .005 9.25 0.13
-013 -013 7116 x 9/16 x1/16 426 .005 10.82 0.13
-014 -014 1/2 x 5/8 x1/16 489 .005 12.42 0.13
-015 -015 9/16 x 11/16 x1/16 .551 .007 14.00 0.18
-016 -016 5/8 x 3/4 x1/16 .614 .009 15.60 0.23
-017 -017 11/16 x 13/16 x1/16 .676 .009 17.17 0.23
-018 -018 3/4 x7/8 x1/16 .739 .009 18.77 0.23
-019 -019 13/16 x 15/16 x1/16 .801 .009 20.35 0.23
-020 -020 7/8 x1 x1/16 .864 .009 21.95 0.23
-021 -021 15/16 x1-1/16 x1/16 .926 .009 23.52 0.23
-022 -022 1 x1-1/8 x1/16 .989 .010 25.12 0.25
-023 -023 1-1/16 x1-3/16 x1/16 1.051 .010 26.70 0.25
-024 -024 1-1/8 x1-1/4 x1/16 1.114 .010 28.30 0.25
-025 -025 1-3/16 x1-5/16 x1/16 1.176 .011 29.87 0.28
-026 -026 1-1/4 x1-3/8 x1/16 1.239 .011 31.47 0.28
-027 -027 1-5/16 x1-7/16 x1/16 1.301 .011 33.05 0.28
-028 -028 1-3/8 x1-1/2 x1/16 1.364 .013 34.65 0.33
-029 -029* 1-1/2 x1-5/8 x1/16 1.489 .013 37.82 0.33
-030 -030* 1-5/8 x1-3/4 x1/16 1.614 .013 41.00 0.33
-031 -031* 1-3/4 x1-7/8 x1/16 1.739 .015 44.17 0.38
-032 -032* 1-7/8 x2 x1/16 1.864 .015 47.35 0.38
-033 -033* 2 x2-1/8 x1/16 1.989 .018 50.52 0.46
-034 -034* 2-1/8 x2-1/4 x1/16 2.114 .018 53.70 0.46
-035 -035* 2-1/4 x2-3/8 x1/16 2.239 .018 56.87 0.46
-036 -036* 2-3/8 x2-1/2 x1/16 2.364 .018 60.05 0.46
-037 -037* 2-1/2 x2-5/8 x1/16 2.489 .018 63.22 0.46
-038 -038* 2-5/8 x2-3/4 x1/16 2.614 .020 66.40 0.51
-039 -039* 2-3/4 x2-7/8 x1/16 2.739 .020 69.57 0.51
-040 -040* 2-7/8 x3 x1/16 2.864 .020 72.75 0.51
-041 -041* 3 x3-1/8 x1/16 2.989 .024 75.92 0.61
-042 -042* 3-1/4 x3-3/8 x1/16 3.239 .024 82.27 0.61
-043 -043* 3-1/2 x3-5/8 x1/16 3.489 .024 88.62 0.61
-044 -044* 3-3/4 x3-7/8 x1/16 3.739 .027 94.97 0.69
-045 -045* 4 x4-1/8 x1/16 3.989 .027 101.32 0.69
A Cross Section Diameter: -001 =.040 +.003in. -002 = .050 +.003in. -003 =.060 +.0031in.
=1.02 +.08 mm. =127 +.08 mm. =152 +.08 mm.
1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
* These dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.
** These dash numbers are not included in MS 9068, MS 29561, NAS 1593 or NAS 1594 series.
NOTES: (1) AANO, fAMSo, and fANASer ient erfiohd dy o nafnAkRIIGNEyGIressperia compoondss APG O-Rings are available in a variety of

compounds.

(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.




Standard O—Rinﬁ Sizes and Dimensions ‘Continuedi .

MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. 0.D. C.S. 1.D. + 1.D. *
-004 to -050 Cross Section Diameters = .070 + .003 inches & 1.78 + 0.08 millimeters.
-046 046* AA 4-1/4 x4-3/8 x1/16 4.239 .030 107.67 0.76
-047 047* NA 4-1/2 x4-5/8 x1/16 4.489 .030 114.02 0.76
-048 048* AA 4-3/4 x4-718 x1/16 4.739 .030 120.37 0.76
-049 049* AA 5 x5-1/8 x1/16 4.989 .037 126.72 0.94
-050 -050* AA 5-1/4 x5-3/8 x1/16 5.239 .037 133.07 0.94
-102 to -178 Cross Section Diameters = .103 + .003 inches & 2.62 + 0.08 millimeters.
-102 1/16 x 1/4 x3/32 .049 .005 1.24 0.10
-103 3/32 x 9/32 x3/32 .081 .005 2.06 0.13
-104 1/8 x 5/16 x3/32 112 .005 2.84 0.13
-105 5/32 x 11/32 x3/32 .143 .005 3.63 0.13
-106 3/16 x 3/8 x3/32 174 .005 4.42 0.13
-107 7132 x 13/32 x3/32 .206 .005 5.23 0.13
-108 1/4 x 7/16 x3/32 .237 .005 6.02 0.13
-109 5/16 x1/2 x3/32 .299 .005 7.59 0.13
-110 AN 6227B-8 -110 AN 123863 3/8 x 9/16 x3/32 .362 .005 9.19 0.13
-111 AN 6227B-9 -111 AN 123864 7/16 x 5/8 x3/32 424 .005 10.77 0.13
-112 AN 6227B-10 -112 AN 123865 1/2 x 11/16 x3/32 487 .005 12.37 0.13
-113 AN 6227B-11 -113 AN 123866 9/16 x 3/4 x3/32 .549 .007 13.94 0.18
-114 AN 6227B-12 -114 AN 123867 5/8 x 13/16 x3/32 612 .009 15.54 0.23
-115 AN 6227B-13 -115 AN 123868 11/16 x7/8 x3/32 674 .009 17.12 0.23
-116 AN 6227B-14 -116 AN 123869 3/4 x 15/16 x3/32 737 .009 18.72 0.23
-117 -117 13/16 x1 x3/32 799 .010 20.29 0.25
-118 -118 718 x1-1/16 x3/32 .862 .010 21.89 0.25
-119 -119 15/16 x1-1/8 x3/32 .924 .010 23.47 0.25
-120 -120 1 x1-3/16 x3/32 .987 .010 25.07 0.25
-121 -121 1-1/16 x1-1/4 x3/32 1.049 .010 26.64 0.25
-122 -122 1-1/8 x1-5/16 x3/32 1.112 .010 28.24 0.25
-123 -123 1-3/16 x1-3/8 x3/32 1.174 012 29.82 0.30
-124 -124 1-1/4 x1-7/16 x3/32 1.237 012 31.42 0.30
-125 -125 1-5/16 x1-1/2 x3/32 1.299 012 32.99 0.30
-126 -126 1-3/8 x1-9/16 x3/32 1.362 012 34.59 0.30
-127 -127 1-7/16 x1-5/8 x3/32 1.424 012 36.17 0.30
-128 -128 1-1/2 x1-11/16 x3/32 1.487 012 37.77 0.30
-129 -129 1-9/16 x1-3/4 x3/32 1.549 015 39.34 0.38
-130 -130 1-5/8 x1-13/16 x3/32 1.612 015 40.94 0.38
-131 -131 1-11/16 x1-7/8 x3/32 1.674 015 42.52 0.38
-132 -132 1-3/4 x1-15/16 x3/32 1.737 015 44.12 0.38
-133 -133 1-13/16 x2 x3/32 1.799 .015 45.69 0.38
-134 -134 1-7/8 x2-1/16 x3/32 1.862 015 47.29 0.38
-135 -135 1-15/16 x2-1/8 x3/32 1.925 017 48.90 0.43
-136 -136 2 x2-3/16 x3/32 1.987 017 50.47 0.43
-137 -137 2-1/16 x2-1/4 x3/32 2.050 017 52.07 0.43
-138 -138 2-1/8 x2-5/16 x3/32 2.112 017 53.64 0.43
-139 -139 2-3/16 x2-3/8 x3/32 2.175 017 55.25 0.43
-140 -140 2-1/4 x2-7/16 x3/32 2.237 017 56.82 0.43

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
* These dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.
** These dash numbers are not included in MS 9068, MS 29561, NAS 1593 or NAS 1594 series.

NOTES: (1)

AANO,

compounds.

(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage

AimMSo,

and

ANASOr é fnéd oemae i oml y s

rates (other than AN) will produce slightly different dimensions and tolerances.

M A{Ridgs requiSEegiab@mmbundsNARS O-Ri@ys are available in a variety of




Standard O—Rinﬂ Sizes and Dimensions ‘Continuedg .

MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. O.D. (GESH 1.D. EH 1.D. EH
-102 to -178 Cross Section Diameters = .103 + .003 inches & 2.62 + 0.08 millimeters.
-141 -141 2-5/16 x2-1/2 x3/32 2.300 .020 58.42 0.51
-142 -142 2-3/8 x2-9/16 x3/32 2.362 .020 59.99 0.51
-143 -143 2-7/16 x2-5/8 x3/32 2.425 .020 61.60 0.51
-144 -144 2-1/2 x2-11/16 x3/32 2.487 .020 63.17 0.51
-145 -145 2-9/16 x2-3/4 x3/32 2.550 .020 64.77 0.51
-146 -146 2-5/8 x2-13/16 x3/32 2.612 .020 66.34 0.51
-147 -147 2-11/16 x2-7/8 x3/32 2.675 .022 67.95 0.56
-148 -148 2-3/4 x2-15/16 x3/32 2.737 .022 69.52 0.56
-149 -149 2-13/16 X3 x3/32 2.800 .022 71.12 0.56
-150 -150* 2-7/8 x3-1/16 x3/32 2.862 .022 72.69 0.56
-151 -151* 3 x3-3/16 x3/32 2.987 .024 75.87 0.61
-152 -152* 3-1/4 x3-7/16 x3/32 3.237 .024 82.22 0.61
-153 -153* 3-1/2 x3-11/16 x3/32 3.487 .024 88.57 0.61
-154 -154* 3-3/4 x3-15/16 x3/32 3.737 .028 94.92 0.71
-155 -155* 4 x4-3/16 x3/32 3.987 .028 101.27 0.71
-156 -156* 4-1/4 X4-7/16 x3/32 4.237 .030 107.62 0.76
-157 -157* 4-1/2 x4-11/16 x3/32 4.487 .030 113.97 0.76
-158 -158* 4-3/4 x4-15/16 x3/32 4.737 .030 120.32 0.76
-159 -159* 5 x5-3/16 x3/32 4.987 .035 126.67 0.89
-160 -160* 5-1/4 X5-7/16 x3/32 5.237 .035 133.02 0.89
-161 -161* 5-1/2 x5-11/16 x3/32 5.487 .035 139.37 0.89
-162 -162* 5-3/4 x5-15/16 x3/32 5.737 .035 145.72 0.89
-163 -163* AA 6 x6-3/16 x3/32 5.987 .035 152.07 0.89
-164 -164* AA 6-1/4 X6-7/16 x3/32 6.237 .040 158.42 1.02
-165 165* AA 6-1/2 x6-11/16 x3/32 6.487 .040 164.77 1.02
-166 -166* AA 6-3/4 X6-15/16 x3/32 6.737 .040 171.12 1.02
-167 167* AA 7 x7-3/16 x3/32 6.987 .040 177.47 1.02
-168 -168* AA 7-114 X7-7/16 x3/32 7.237 .045 183.82 1.14
-169 169* AA 7-1/2 x7-11/16 x3/32 7.487 .045 190.17 1.14
-170 170* AA 7-314 X7-15/16 x3/32 7.737 .045 196.52 1.14
-171 171* AA 8 x8-3/16 x3/32 7.987 .045 202.87 1.14
-172 172+ AA 8-1/4 Xx8-7/16 x3/32 8.237 .050 209.22 1.27
-173 173* AA 8-1/2 x8-11/16 x3/32 8.487 .050 215.57 1.27
-174 174* AA 8-3/4 x8-15/16 x3/32 8.737 .050 221.92 1.27
-175 175* AA 9 x9-3/16 x3/32 8.987 .050 228.27 1.27
-176 176* AA 9-1/4 X9-7/16 x3/32 9.237 .055 234.62 1.40
-177 177* AA 9-1/2 x9-11/16 x3/32 9.487 .055 240.97 1.40
-178 -178* AA 9-3/4 Xx9-15/16 x3/32 9.737 .055 247.32 1.40
-201 to -284 Cross Section Diameters = .139 + .004 inches & 3.53 + 0.10 millimeters.
-201 3/16 X 7/16 x1/8 171 .005 4.34 0.13
-202 1/4 x 1/2 x1/8 234 .005 5.94 0.13
-203 5/16 X 9/16 x1/8 .296 .005 7.52 0.13
-204 3/8 X 5/8 x1/8 .359 .005 9.12 0.13
-205 7116 x 11/16 x1/8 421 .005 10.69 0.13

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
* These dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.
** These dash numbers are not included in MS 9068, MS 29561, NAS 1593 or NAS 1594 series.

NOTES: (1) @A ANo, fAMSo, and ANASoreéfndroemae i oml y s i ARidgs iequieSiegiab@mmbundsNARS O-Ri@ys are available in a variety of
compounds.
(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.



| Standard O—Rinﬂ Sizes and Dimensions ‘Continued: .

MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. O.D. (CESH I.D. e 1.D. EH
-201 to -284 Cross Section Diameters = .139 + .004 inches & 3.53 + 0.10 millimeters.

-206 1/2 x 3/4 x1/8 484 .005 12.29 0.13
-207 9/16 X 13/16 x1/8 .546 .007 13.87 0.18
-208 5/8 X 7/8 x1/8 .609 .009 15.47 0.23
-209 11/16 X 15/16 x1/8 671 .009 17.04 0.23
-210 AN 6227B-15 -210 AN 123870 3/4 x1 x1/8 734 .010 18.64 0.25
-211 AN 6227B-16 -211 AN 123871 13/16 x1-1/16 x1/8 796 .010 20.22 0.25
-212 AN 6227B-17 -212 AN 123872 718 x1-1/8 x1/8 .859 .010 21.82 0.25
-213 AN 6227B-18 -213 AN 123873 15/16 x1-3/16 x1/8 921 .010 23.39 0.25
-214 AN 6227B-19 -214 AN 123874 1 x1-1/4 x1/8 .984 .010 24.99 0.25
-215 AN 6227B-20 -215 AN 123875 1-1/16 x1-5/16 x1/8 1.046 .010 26.57 0.25
-216 AN 6227B-21 -216 AN 123876 1-1/8 x1-3/8 x1/8 1.109 .012 28.17 0.30
-217 AN 6227B-22 -217 AN 123877 1-3/16 x1-7/16 x1/8 1.171 .012 29.74 0.30
-218 AN 6227B-23 -218 AN 123878 1-1/4 x1-1/2 x1/8 1.234 .012 31.34 0.30
-219 AN 6227B-24 -219 AN 123879 1-5/16 x1-9/16 x1/8 1.296 .012 32.92 0.30
-220 AN 6227B-25 -220 AN 123880 1-3/8 x1-5/8 x1/8 1.359 012 34.52 0.30
-221 AN 6227B-26 -221 AN 123881 1-7/16 x1-11/16 x1/8 1.421 .012 36.09 0.30
-222 AN 6227B-27 -222 AN 123882 1-1/2 x1-3/4 x1/8 1.484 .015 37.69 0.38
-223 AN 6230B-1 -223 AN 123883 1-5/8 x1-7/8 x1/8 1.609 .015 40.87 0.38
-224 AN 6230B-2 -224 AN 123884 1-3/4 X2 x1/8 1.734 .015 44.04 0.38
-225 AN 6230B-3 -225 AN 123885 1-7/8 x2-1/8 x1/8 1.859 .018 47.22 0.46
-226 AN 6230B-4 -226 AN 123886 2 x2-1/4 x1/8 1.984 .018 50.39 0.46
-227 AN 6230B-5 -227 AN 123887 2-1/8 x2-3/8 x1/8 2.109 .018 53.57 0.46
-228 AN 6230B-6 -228 AN 123888 2-1/4 x2-1/2 x1/8 2.234 .020 56.74 0.51
-229 AN 6230B-7 -229 AN 123889 2-3/8 x2-5/8 x1/8 2.359 .020 59.92 0.51
-230 AN 6230B-8 -230 AN 123890 2-1/2 x2-3/4 x1/8 2.484 .020 63.09 0.51
-231 AN 6230B-9 -231 AN 123891 2-5/8 x2-7/8 x1/8 2.609 .020 66.27 0.51
-232 AN 6230B-10 -232 AN 123892 2-3/4 x3 x1/8 2.734 .024 69.44 0.61
-233 AN 6230B-11 -233 AN 123893 2-718 x3-1/8 x1/8 2.859 .024 72.62 0.61
-234 AN 6230B-12 -234 AN 123894 3 x3-1/4 x1/8 2.984 .024 75.79 0.61
-235 AN 6230B-13 -235 AN 123895 3-1/8 x3-3/8 x1/8 3.109 .024 78.97 0.61
-236 AN 6230B-14 -236 AN 123896 3-1/4 x3-1/2 x1/8 3.234 .024 82.14 0.61
-237 AN 6230B-15 -237 AN 123897 3-3/8 x3-5/8 x1/8 3.359 .024 85.32 0.61
-238 AN 6230B-16 -238 AN 123898 3-1/2 x3-3/4 x1/8 3.484 .024 88.49 0.61
-239 AN 6230B-17 -239 AN 123899 3-5/8 x3-7/8 x1/8 3.609 .028 91.67 0.71
-240 AN 6230B-18 -240 AN 123900 3-3/4 x4 x1/8 3.734 .028 94.84 0.71
-241 AN 6230B-19 -241 AN 123901 3-7/8 x4-1/8 x1/8 3.859 .028 98.02 0.71
-242 AN 6230B-20 -242 AN 123902 4 x4-1/4 x1/8 3.984 .028 101.19 0.71
-243 AN 6230B-21 -243 AN 123903 4-1/8 x4-3/8 x1/8 4.109 .028 104.37 0.71
-244 AN 6230B-22 -244 AN 123904 4-1/4 x4-1/2 x1/8 4.234 .030 107.54 0.76
-245 AN 6230B-23 -245 AN 123905 4-3/8 x4-5/8 x1/8 4.359 .030 110.72 0.76
-246 AN 6230B-24 -246 AN 123906 4-1/2 x4-3/4 x1/8 4.484 .030 113.89 0.76
-247 AN 6230B-25 -247 AN 123907 4-5/8 x4-7/8 x1/8 4.609 .030 117.07 0.76
-248 AN 6230B-26 -248A AN 123908 4-3/4 x5 x1/8 4.734 .030 120.24 0.76
-249 AN 6230B-27 249A AN 123909 4-7/8 x5-1/8 x1/8 4.859 .035 123.42 0.89
-250 AN 6230B-28 250A AN 123910 5 x5-1/4 x1/8 4.984 .035 126.59 0.89

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
A These dash numbers are not included in MS 2877

NOTES: (1) AANo, fAMSo6, and ANASerienter maliyon fiiARdg
compounds.
(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.

mbondsdARG O-RidYs are available in a variety of
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Standard O—Rlnﬂ Sizes and Dimensions ‘Contmued: .
MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS I.D. 0O.D. C.S. 1.D. + 1.D. +
-201 to -284 Cross Section Diameters = .139 + .004 inches & 3.53 + 0.10 millimeters.
-251 AN 6230B29 -251A | AN 123911 5-1/8 x5-3/8 x1/8 5.109 .035 129.77 0.89
-252 AN 6230B30 252A | AN 123912 5-1/4 x5-1/2 x1/8 5.234 .035 132.94 0.89
-253 AN 6230B31 253A | AN 123913 5-3/8 X5-5/8 x1/8 5.359 .035 136.12 0.89
-254 AN 6230B32 254 A | AN 123914 5-1/2 x5-3/4 x1/8 5.484 .035 139.29 0.89
-255 AN 6230B33 255A | AN 123915 5-5/8 X5-7/8 x1/8 5.609 .035 142.47 0.89
-256 AN 6230B34 256 A | AN 123916 5-3/4 x6 x1/8 5.734 .035 145.64 0.89
-257 AN 6230B35 -257A | AN 123917 5-7/8 x6-1/8 x1/8 5.859 .035 148.82 0.89
-258 AN 6230B36 258A | AN 123918 6 x6-1/4 x1/8 5.984 .035 151.99 0.89
-259 AN 6230B37 259 A | AN 123919 6-1/4 X6-1/2 x1/8 6.234 .040 158.34 1.02
-260 AN 6230B38 26 0A | AN 123920 6-1/2 x6-3/4 x1/8 6.484 .040 164.69 1.02
-261 AN 6230B39 26 1A | AN 123921 6-3/4 X7 x1/8 6.734 .040 171.04 1.02
-262 AN 6230B40 26 2A | AN 123922 7 X7-1/4 x1/8 6.984 .040 177.39 1.02
-263 AN 6230B41 26 3A | AN 123923 7-1/4 X7-1/2 x1/8 7.234 .045 183.74 1.14
-264 AN 6230B42 264 A | AN 123924 7-1/2 X7-314 x1/8 7.484 .045 190.09 1.14
-265 AN 6230B43 -265A | AN 123925 7-3/4 x8 x1/8 7.734 .045 196.44 1.14
-266 AN 6230B44 266 A | AN 123926 8 x8-1/4 x1/8 7.984 .045 202.79 1.14
-267 AN 6230B45 26 7A | AN 123927 8-1/4 x8-1/2 x1/8 8.234 .050 209.14 1.27
-268 AN 6230B46 -268A | AN 123928 8-1/2 x8-3/4 x1/8 8.484 .050 215.49 1.27
-269 AN 6230B47 26 9A | AN 123929 8-3/4 x9 x1/8 8.734 .050 221.84 1.27
-270 AN 6230B48 -270A | AN 123930 9 x9-1/4 x1/8 8.984 .050 228.19 1.27
271 AN 6230B49 -271A | AN 123931 9-1/4 X9-1/2 x1/8 9.234 .055 234.54 1.40
272 AN 6230B50 -272A | AN 123932 9-1/2 x9-3/4 x1/8 9.484 .055 240.89 1.40
273 AN 6230B51 -273A | AN 123933 9-3/4 x 10 x1/8 9.734 .055 247.24 1.40
274 AN 6230B52 -274A | AN 123934 10 x10-1/4 x1/8 9.984 .055 253.59 1.40
-275 -275* 10-1/2 x10-3/4 x1/8 10.484 .055 266.29 1.40
-276 -276* 11 x11-1/4 x1/8 10.984 .065 278.99 1.65
277 277 11-1/2 x11-3/4 x1/8 11.484 .065 291.69 1.65
-278 -278* 12 x12-1/4 x1/8 11.984 .065 304.39 1.65
279 -279* 13 x13-1/4 x1/8 12.984 .065 329.79 1.65
-280 -280* 14 x14-1/4 x1/8 13.984 .065 355.19 1.65
-281 -281* 15 x15-1/4 x1/8 14.984 .065 380.59 1.65
-282 282* AA 16 x16-1/4 x1/8 15.955 075 405.26 1.90
-283 -283* AA 17 x17-1/4 x1/8 16.955 .080 430.66 2.03
-284 -284* AA 18 x18-1/4 x1/8 17.955 .085 456.06 2.16
-309 to -395 Cross Section Diameters = .210 + .005 inches & 5.33 + 0.13 millimeters.
-309 7116 x13/16 x3/16 412 .005 10.46 0.13
-310 1/2 X718 x3/16 AT5 .005 12.07 0.13
311 9/16 x15/16 x3/16 537 .007 13.64 0.18
-312 5/8 x1 x3/16 .600 .009 15.24 0.23
-313 11/16 x1-1/16 x3/16 .662 .009 16.81 0.23
-314 3/4 x1-1/8 x3/16 725 .010 18.42 0.25
-315 13/16 x1-3/16 x3/16 787 .010 19.99 0.25

1  For AN 123956 to AN 124034, add 100 to part numbers shown in this column.

*  These dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.
A These dash numbers are not included in MS 28775.

A A These dash numbers are not included in MS 9068, NAS 1593 or NAS 1594.

NOTES: (1) AANO, fAMSo, and fANASerienter mal iyon iiAdRiDgscefuiveSperia cmmbondshWRS O-Ri@ys are available in a variety of
compounds.
(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.
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Standard O—Rlnﬁ Sizes and Dimensions ‘Contlnuedi .
MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. 0.D. C.S. I.D. + 1.D. +
-309 to -395 Cross Section Diameters = .210 + .005 inches & 5.33 + 0.13 millimeters.
-316 718 x1-1/4 x3/16 .850 .010 21.59 0.25
-317 15-16 x1-5/16 x3/16 912 .010 23.16 0.25
-318 1 x1-3/8 X3/16 975 .010 24.77 0.25
-319 1-1/16 x1-7/16 x3/16 1.037 .010 26.34 0.25
-320 1-1/8 x1-1/2 X3/16 1.100 012 27.94 0.30
-321 1-3/16 x1-9/16 x3/16 1.162 .012 29.51 0.30
-322 1-1/4 x1-5/8 X3/16 1.225 012 31.12 0.30
-323 1-5/16 x1-11/16 x3/16 1.287 .012 32.69 030
-324 1-3/8 x1-3/4 x3/16 1.350 .012 34.29 0.30
-325 AN 6227B-28 -325 1-1/2 x1-7/8 x3/16 1.475 .015 37.47 0.38
-326 AN 6227B-29 -326 1-5/8 x2 x3/16 1.600 .015 40.64 0.38
-327 AN 6227B-30 -327 1-3/4 x2-1/8 x3/16 1.725 .015 43.82 0.38
-328 AN 6227B-31 -328 1-7/8 x2-1/4 x3/16 1.850 .015 46.99 0.38
-329 AN 6227B-32 -329 2 x2-3/8 x3/16 1.975 .018 50.17 0.46
-330 AN 6227B-33 -330 2-1/8 x2-1/2 x3/16 2.100 018 53.34 0.46
-331 AN 6227B-34 -331 2-1/4 x2-5/8 x3/16 2.225 .018 56.52 0.46
-332 AN 6227B-35 -332 2-3/8 x2-3/4 x3/16 2.350 .018 59.69 0.46
-333 AN 6227B-36 -333 2-1/2 x2-7/8 x3/16 2.475 .020 62.87 0.51
-334 AN 6227B-37 -334 2-5/8 x3 x3/16 2.600 .020 66.04 0.51
-335 AN 6227B-38 -335 2-3/4 x3-1/8 x3/16 2.725 .020 69.22 0.51
-336 AN 6227B-39 -336 2-7/8 x3-1/4 x3/16 2.850 .020 72.39 0.51
-337 AN 6227B-40 -337 3 x3-3/8 x3/16 2.975 024 75.57 0.61
-338 AN 6227B-41 -338 3-1/8 x3-1/2 X3/16 3.100 024 78.74 0.61
-339 AN 6227B-42 -339 3-1/4 x3-5/8 x3/16 3.225 .024 81.92 0.61
-340 AN 6227B-43 -340 3-3/8 x3-3/4 x3/16 3.350 .024 85.09 0.61
-341 AN 6227B-44 -341 3-1/2 x3-7/8 x3/16 3.475 024 88.27 0.61
-342 AN 6227B-45 -342 3-5/8 x4 X3/16 3.600 .028 91.44 0.71
-343 AN 6227B-46 -343 3-3/4 x4-1/8 x3/16 3.725 .028 94.62 0.71
-344 AN 6227B-47 -344 3-7/8 x4-1/4 X3/16 3.850 .028 97.79 0.71
-345 AN 6227B-48 -345 4 x4-3/8 x3/16 3.975 .028 100.97 0.71
-346 AN 6227B-49 -346 4-1/8 x4-1/2 X3/16 4.100 .028 104.14 0.71
-347 AN 6227B-50 -347 4-1/4 x4-5/8 x3/16 4.225 .030 107.32 0.76
-348 AN 6227B-51 -348 4-3/8 x4-3/4 x3/16 4.350 .030 110.49 0.76
-349 AN 6227B-52 -349 4-1/2 x4-7/8 x3/16 4.475 .030 113.67 0.76
-350 350* AA 4-5/8 X5 x3/16 4.600 .030 116.84 0.76
-351 351* AA 4-3/4 X5-1/8 x3/16 4.725 .030 120.02 0.76
-352 352* AA 4-7/8 X5-1/4 x3/16 4.850 .030 123.19 076
-353 -353* AA 5 x5-3/8 x3/16 4.975 .037 126.37 0.94
-354 354+ AA 5-1/8 X5-1/2 x3/16 5.100 .037 129.54 0.94
-355 -355* AA 5-1/4 x5-5/8 x3/16 5.225 .037 132.72 094
-356 356 * AA 5-3/8 X5-3/4 x3/16 5.350 .037 135.89 0.94
-357 357* AA 5-1/2 X5-7/8 x3/16 5.475 .037 139.07 0.94
-358 358* A]A 5-5/8 X6 x3/16 5.600 .037 142.24 0.94
-359 359* AA 5-3/4 x6-1/8 x3/16 5.725 .037 145.42 0.94
-360 360* AA 5-7/8 x6-1/4 x3/16 5.850 .037 148.59 0.94

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
* These dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.

AA These dash

NOTES:

(1) AANO,

compounds.

(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage

number s 9@68, BASMS98 or NASAS94.ded i n

AiMso, and

ANASerienter mal iyon fiiARDg:

rates (other than AN) will produce slightly different dimensions and tolerances.
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Standard O—Rlnﬂ Sizes and Dimensions ‘Contmued: .
MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. O.D. CS, I.D. EH 1.D. EH
-309 to -395 Cross Section Diameters = .210 + .005 inches 8 5.33 + 0.13 millimeters.
-361 361* AA 6 x6-3/8 x3/16 5.975 .037 151.77 0.94
-362 362* AR 6-1/4 X6-5/8 x3/16 6.225 .040 158.12 1.02
-363 363* AA 6-1/2 x6-7/8 x3/16 6.475 .040 164.47 1.02
-364 364*AA 6-3/4 X7-1/8 x3/16 6.725 .040 170.82 1.02
-365 365* AA 7 x7-3/8 x3/16 6.975 .040 177.17 1.02
-366 366*AA 7-1/4 X7-5/8 x3/16 7.225 .045 183.52 1.14
-367 367*AA 7-1/2 X7-7/8 x3/16 7.475 .045 189.87 1.14
-368 368* AA 7-314 x8-1/8 x3/16 7.725 .045 196.22 114
-369 369* AA 8 x8-3/8 x3/16 7.975 .045 202.57 1.14
-370 370* AR 8-1/4 x8-5/8 x3/16 8.225 .050 208.92 1.27
-371 371*AA 8-1/2 x8-7/8 x3/16 8.475 .050 215.27 1.27
-372 372* AR 8-3/4 x9-1/8 x3/16 8.725 .050 221.62 1.27
-373 373* AR 9 x9-3/8 x3/16 8.975 .050 227.97 1.27
-374 374* AA 9-1/4 x9-5/8 x3/16 9.225 .055 234.32 1.40
-375 375* AR 9-1/2 x9-7/8 x3/16 9.475 .055 240.67 1.40
-376 376* AA 9-3/4 x10-1/8 x3/16 9.725 .055 247.02 1.40
-377 377* AR 10 x10-3/8 x3/16 9.975 .055 253.37 1.40
-378 378* AA 10-1/2 x10-7/8 x3/16 10.475 .060 266.07 1.52
-379 379* AA 11 x11-3/8 x3/16 10.975 .060 278.77 1.52
-380 380* AA 11-1/2 x11-7/8 x3/16 11.475 .065 291.47 1.65
-381 381* AA 12 x12-3/8 x3/16 11.975 .065 304.17 1.65
-382 382* AA 13 x13-3/8 x3/16 12.975 .065 329.57 1.65
-383 383* AA 14 x14-3/8 x3/16 13.975 .070 354.97 1.78
-384 384* AA 15 x15-3/8 x3/16 14.975 .070 380.37 1.78
-385 385* AA 16 x16-3/8 x3/16 15.955 .075 405.26 1.90
-386 386* AA 17 x17-3/8 x3/16 16.955 .080 430.66 2.03
-387 387* AR 18 x18-3/8 x3/16 17.955 .085 456.06 2.16
-388 -388* AA 19 x19-3/8 x3/16 18.955 .090 481.38 2.29
-389 389* AA 20 x20-3/8 x3/16 19.955 .095 506.78 241
-390 390* AA 21 x21-3/8 x3/16 20.955 .095 532.18 2.41
-391 391* AR 22 x22-3/8 x3/16 21.955 .095 557.58 241
-392 392* AA 23 x23-3/8 x3/16 22.940 105 582.68 2.67
-393 393* AA 24 x24-3/8 x3/16 23.940 110 608.08 2.79
-394 394* AA 25 x25-3/8 x3/16 24.940 115 633.48 2.92
-395 395* AA 26 x26-3/8 x3/16 25.940 120 658.88 3.05
-400 to -424 Cross Section Diameters = .275 + .006 inches 8 6.99 + 0.15 millimeters.
-400*** 1-3/8 x1-7/8 x1/4 1.350 .014 34.29 0.36
-401*** 1-1/2 x2 x1/4 1.475 .014 37.47 0.36
-402*** 1-5/8 x2-1/8 x1/4 1.600 .015 40.64 0.38
-403*** 1-3/4 x2-1/4 x1/4 1.725 .016 43.82 0.41
-404*** 1-7/8 x2-3/8 x1/4 1.850 .017 46.99 0.43

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.

*  These dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.
***  Dash numbers 400-424 are not listed on AS 568A, but are stock items at American Packing in selected compounds.
A A These dash numbers are not included in MS 9068, NAS 1593 or NAS 1594.

NOTES: (1) @AANO, inféimvason isforsizedcross-NAS@r ence onl y. 0 Ai{RiDdgs refuiveSpecial @mmbundsNAWRS O-Ri@ys are available in a variety of
compounds.
(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.
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Standard O—Rinﬁ Sizes and Dimensions ‘Continuedi .

MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 6230B MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. O.D. (CESH 1.D. S 1.D. EH
-400 to -424 Cross Section Diameters = .275 + .006 inches 8 6.99 * 0.15 millimeters.
-405*** 2 x2-1/2 x1/4 1.975 .017 50.17 0.43
-406*** 2-1/8 x2-5/8 x1/4 2.100 .018 53.34 0.46
-AQ7*** 2-1/4 x2-3/4 x1/4 2.225 .018 56.52 0.46
-408*** 2-3/8 x2-7/8 x1/4 2.350 .018 59.69 0.46
-409*** 2-1/2 x3 x1/4 2.475 .018 62.87 0.46
-410%** 2-5/8 x3-1/8 x1/4 2.600 .018 66.04 0.46
-4 11 xx* 2-3/4 x3-1/4 x1/4 2.725 .022 69.22 0.56
-412%** 2-718 x3-3/8 x1/4 2.850 .022 72.39 0.56
-413*** 3 x3-1/2 x1/4 2.975 .024 75.57 0.61
-414%** 3-1/8 x3-5/8 x1/4 3.100 .024 78.74 0.61
-415%** 3-1/4 x3-3/4 x1/4 3.225 .024 81.92 0.61
-416%** 3-3/8 x3-7/8 x1/4 3.350 .026 85.09 0.66
~41T7xr* 3-1/2 x4 x1/4 3.475 .026 88.27 0.66
-418*** 3-5/8 x4-1/8 x1/4 3.600 .026 91.44 0.66
-419*** 3-3/4 x4-1/4 x1/4 3.725 .028 94.62 0.71
-420%** 3-7/8 x4-3/8 x1/4 3.850 .028 97.79 0.71
-4 x** 4 x4-1/2 x1/4 3.975 .028 100.97 0.71
-4 2%** 4-1/8 x4-5/8 x1/4 4.100 .030 104.14 0.76
-423%** 4-1/4 x4-3/4 x1/4 4.225 .030 107.32 0.76
-A24*** 4-3/8 x4-7/8 x1/4 4.350 .030 110.49 0.76
-425 to -475 Cross Section Diameters = .275 + .006 inches & 6.99 + 0.15 millimeters.

-425 AN 6227B-88 -425 4-1/2 x5 x1/4 4.475 .033 113.67 0.84
-426 AN 6227B-53 -426 4-5/8 x5-1/8 x1/4 4.600 .033 116.84 0.84
-427 AN 6227B-54 -427 4-3/4 x5-1/4 x1/4 4.725 .033 120.02 0.84
-428 AN 6227B-55 -428 4-7/8 x5-3/8 x1/4 4.850 .033 123.19 0.84
-429 AN 6227B-56 -429 5 x5-1/2 x1/4 4.975 .037 126.37 0.94
-430 AN 6227B-57 -430 5-1/8 x5-5/8 x1/4 5.100 .037 129.54 0.94
-431 AN 6227B-58 -431 5-1/4 x5-3/4 x1/4 5.225 .037 132.72 0.94
-432 AN 6227B-59 -432 5-3/8 x5-7/8 x1/4 5.350 .037 135.89 0.94
-433 AN 6227B-60 -433 5-1/2 X6 x1/4 5.475 .037 139.07 0.94
-434 AN 6227B-61 -434 5-5/8 x6-1/8 x1/4 5.600 .037 142.24 0.94
-435 AN 6227B-62 -435 5-3/4 Xx6-1/4 x1/4 5.725 .037 145.42 0.94
-436 AN 6227B-63 -436 5-718 X6-3/8 x1/4 5.850 .037 148.59 0.94
-437 AN 6227B-64 -437 6 x6-1/2 x1/4 5.975 .037 151.77 0.94
-438 AN 6227B-65 -438 6-1/4 X6-3/4 x1/4 6.225 .040 158.12 1.02
-439 AN 6227B-66 -439 6-1/2 X7 x1/4 6.475 .040 164.47 1.02
-440 AN 6227B-67 -440 6-3/4 x7-1/4 x1/4 6.725 .040 170.82 1.02
-441 AN 6227B-68 -441 7 X7-1/2 x1/4 6.975 .040 177.17 1.02
-442 AN 6227B-69 -442 7-114 X7-3/4 x1/4 7.225 .045 183.52 1.14
-443 AN 6227B-70 -443 7-1/2 x8 x1/4 7.475 .045 189.87 1.14
-444 AN 6227B-71 -444 7-314 x8-1/4 x1/4 7.725 .045 196.22 1.14
-445 AN 6227B-72 -445 8 x8-1/2 x1/4 7.975 .045 202.57 1.14

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
** Dash numbers 400-424 are not listed on AS 568A, but are stock items at American Packing in selected compounds.

NOTES: (1) AANo, fAMSo6, and ANASerienter maliyon fiiARdg
compounds.
(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.

mbondsdARG O-RidYs are available in a variety of
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Standard O—Rinﬂ Sizes and Dimensions ‘Continued: .

MS 28775
MS 29513
AN 6227B MS 29561 AN 1238561
AND MS 9021 TO
AN 62308 MS 9068 AN 123934
NAS 1593 METRIC
NAS 1594 INCH STANDARD
AS-568A NAS 1611 NOMINAL SIZE STANDARD (MM)
UNIVERSAL
DASH PART DASH PART
NUMBERS NUMBERS NUMBERS NUMBERS 1.D. O.D. (CESH 1.D. EH 1.D. EH
-425 to -475 Cross Section Diameters = .275 + .006 inches 8 6.99 + 0.15 millimeters.

-446 AN 6227B-73 -446 8-1/2 x9 x1/4 8.475 .055 215.27 1.40
-447 AN 6227B-74 -447 9 x9-1/2 x1/4 8.975 .055 227.97 1.40
-448 AN 6227B-75 -448 9-1/2 x10 x1/4 9.475 .055 240.67 1.40
-449 AN 6227B-76 -449 10 x10-1/2 x1/4 9.975 .055 253.37 1.40
-450 AN 6227B-77 -450 10-1/2 x11 x1/4 10.475 .060 266.07 1.52
-451 AN 6227B-78 -451 11 x11-1/2 x1/4 10.975 .060 278.77 1.52
-452 AN 6227B-79 -452 11-1/2 x12 x1/4 11.475 .060 291.47 1.52
-453 AN 6227B-80 -453 12 x12-1/2 x1/4 11.975 .060 304.17 1.52
-454 AN 6227B-81 -454 12-1/2 x13 x1/4 12.475 .060 316.87 1.52
-455 AN 6227B-82 -455 13 x13-1/2 x1/4 12.975 .060 329.57 1.52
-456 AN 6227B-83 -456 13-1/2 x14 x1/4 13.475 .070 342.27 1.78
-457 AN 6227B-84 -457 14 x14-1/2 x1/4 13.975 .070 354.97 1.78
-458 AN 6227B-85 -458 14-1/2 x15 x1/4 14.475 .070 367.67 1.78
-459 AN 6227B-86 -459 15 x15-1/2 x1/4 14.975 .070 380.37 1.78
-460 AN 6227B-87 -460 15-1/2 x16 x1/4 15.475 .070 393.07 1.78
-461 461* AJA 16 x16-1/2 x1/4 15.955 .075 405.26 1.90
-462 46 2* AJA 16-1/2 x17 x1/4 16.455 .075 417.96 1.90
-463 46 3* AJA 17 x17-1/2 x1/4 16.955 .080 430.66 2.03
-464 46 4* AJA 17-1/2 x18 x1/4 17.455 .085 443.36 2.15
-465 -465* AJA 18 x18-1/2 x1/4 17.955 .085 456.06 2.15
-466 -466* AJA 18-1/2 x19 x1/4 18.455 .085 468.76 2.15
-467 46 7* AJA 19 x19-1/2 x1/4 18.955 .090 481.46 2.29
-468 -468* AJA 19-1/2 x20 x1/4 19.455 .090 494.16 2.29
-469 46 9* AJA 20 x20-1/2 x1/4 19.955 .095 506.86 241
-470 4 70* AJA 21 x21-1/2 x1/4 20.955 .095 532.26 241
-471 47 1* AJA 22 x22-1/2 x1/4 21.955 .100 557.66 2.55
-472 472+ AJA 23 x23-1/2 x1/4 22.940 .105 582.68 2.67
-473 47 3* AJA 24 x24-1/2 x1/4 23.940 110 608.08 2.79
-474 47 4+ AJA 25 x25-1/2 x1/4 24.940 115 633.48 2.92
-475 475* AJA 26 x26-1/2 x1/4 25.940 .120 658.88 3.05

1 For AN 123956 to AN 124034, add 100 to part numbers shown in this column.
*‘T‘hese dash numbers are not included in MS 28775, MS 29561 or NAS 1611 series.
AA These dash numbers are not included in MS 9068,

NOTES: (1) AANO, AMSO6, and fANASBe@rienter mafaipnan fiiNRIEIS oeddvESidezial compoondss APG O-Rings are available in a variety of
compounds.
(2) Actual dimensions for standard (AN) shrinkage materials only. These correspond to AS568A dimensions. O-Rings manufactured out of compounds with different shrinkage
rates (other than AN) will produce slightly different dimensions and tolerances.
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*Dash Number Cross-References .

AN 6227 /| AS 568A

AN AS AN AS AN AS AN AS AN AS

6227 568A 6227 568A 6227 568A 6227 568A 6227 568A
1 006 19 214 37 334 55 428 73 446
2 007 20 215 38 335 56 429 74 447
3 008 21 216 39 336 57 430 75 448
4 009 22 217 40 337 58 431 76 449
5 010 23 218 41 338 59 432 7 450
6 011 24 219 42 339 60 433 78 451
7 012 25 220 43 340 61 434 79 452
8 110 26 221 44 341 62 435 80 453
9 111 27 222 45 342 63 436 81 454
10 112 28 325 46 343 64 437 82 455
11 113 29 326 47 344 65 438 83 456
12 114 30 327 48 345 66 439 84 457
13 115 31 328 49 346 67 440 85 458
14 116 32 329 50 347 68 441 86 459
15 210 33 330 51 348 69 442 87 460
16 211 34 331 52 349 70 443 88 425
17 212 35 332 53 426 71 444

AN 6230 / AS 568A

AN AS AN AS AN AS AN AS AN AS

6230 568A 6230 568A 6230 568A 6230 568A 6230 568A
1 223 12 234 23 245 34 256 45 267
2 224 13 235 24 246 35 257 46 268
3 225 14 236 25 247 36 258 a7 269
4 226 15 237 26 248 37 259 48 270
5 227 16 238 27 249 38 260 49 271
6 228 17 239 28 250 39 261 50 272
7 229 18 240 29 251 40 262 51 273
8 230 19 241 30 252 41 263 52 274
9 231 20 242 31 253 42 264

10 232 21 243 32 254 43 265

11 233 22 244 33 255 44 266

*These charts are for size cross-r e f er e nc e eRingsyequirdispedial coBpounds.
APG O-Rings are available in a variety of compounds.
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O-Ring Boss Gaskets

For Straight Thread Tube Fittings

NOTE:

NAS 1595 MS 9020 INCH METRIC INCH METRIC
NAS 1596 MS 29512 STANDARD | STANDARD | STANDARD | STANDARD
MS 28778 TUBE INSIDE INSIDE CROSS- CROSS-
S BT SIZE DIAMETER | DIAMETER SECTION SECTION
NAS 1612
AS 568A
D5 DASH DASH 0.D. IN. + | mm & IN. : | wm 2
NULSESRS NUMBERS NUMBERS INCHES
-901 -01 3/32 185 | 005 | 470 | 13 | .056 | .003 | 142 | .08
-902 2 -02 18 239 | 005 | 607 | 13 | 064 | 003 | 163 | .08
-903 3 -03 3/16 301 | 005 | 765 | 13 | .064 | .003 | 1.63 | .08
-004 24 -04 1/4 351 | 005 | 892 | 13 | 072 | 003 | 183 | .08
-905 5 -05 5/16 414 | 005 | 1052 | 13 | .072 | .003 | 183 | .08

ANASO
are available in a variety of compounds.

and

i MS 0

i nf or-refarencecom |iys.

fAONrA Ss -Rimgedreqiiirbt§sesial @mpounds. APG O-Rings
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| Metric O-Rinﬂs * . *The following listing of metric O-Ring sizes includes cross reference
information for American Standard (AS 568A) O-Ring sizes, Japanese
Metric O-Rings, and British Standard Metric O-Rings. AS 568A dash
numbers are shaded; G, P, S, and V numbers are Japanese Metric O-
Rings; and BS numbers are British Standard Metric O-Rings. This is a
comprehensive listing, and APG stocks most of the sizes. Some sizes,
however, are not commonly used and and are not standard stock items.

Call for availability.

(Metric O-Ring Tolerances i Page 40)

CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE
SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS
(mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF.
0.70 X 1.80 1.00 X 21.50 1.42 X 4.70 -901 1.50 X 25.00
0.80 X 22.80 1.00 X 22.00 1.50 X 25.50
081 X 536 T00 X 22.50 150 X  1.80 T50 X 26.00
084 X 6.10 TO0 X 23.00 150 X 185 TS50 X 26.50
UIJU A £2.0U L.UU A £95.9U 150 X 200 1.O0U A Z1.UU
i — = e EOU =A== =—2c3 e S
FOQEEXE==ID 100 X 2800 156 356 150 X 2900
1.00 X 1.25 1.00 X 29.40 150X 4.00 S4 1.50 X _29.50
To—X—T-50 1.00 X 29.90 150 X 450 1.50 X __ 30.00
T.00 X 1.80 1.00 X 30.50 150 X 5.00 S5 150 X 30.50
TO00 X Z.0U 1.00 X S51.60 150 X 5.50 1.50 X S51.00
x5 TR oo R e B
100 X 200 e e 1SS0 R P -
100 X 230 100 X 6000 st S o S7 150X 3300
1.00 X __ 350 Soo oo 150 X 3350
1.00 X 4.00 1.50 X 350 S8 1.50 X 34.00
1.00 X 4.50 150 X 900 1.50 X 34.50
e 1.02 X 74 001 150 X___ 950 __ S9 150 X 35.00
PR 1.02 X 1.781 ooruzmsscs 1.50 X 10.00 19U A 55.50
Joo v coo 1.02 X 2.54  BsE07 150 X" 10.50 519 oo e ra
oo X 700 e O
1.00 X 720 o N Pws 150 % 27050
1.00 X ___7.50 P 1000 S11.2 150 X 3300
TH0=% 8.00 1E0 X 12 &0 1.50 X 38.50
1.00 X 8.00 150 X 13.00 S12 1.50 X 39.00
T00 X 9.00 120 X 250 150 X 13.25 3125 150 X 39.50
DA B2 OEmXEE=2I60 150 X 13.50 TS50 X 4000
e 120 X 350 T50_X 1400 e

115970y e T 010) T50 X 14.50 e e
1.00 X 11.00 T20—% 2400 50 +5-00 150X 43.00.
100 X 11550 - - ool 150 X 4400
1.00 _X__12.00 g 26,06 Y 1600 150 X__4500
1.00 X 12.50 120 X __2c0n 150 X 1650 S15 1.50 X 46.00
100 X 13.W 120 X 4000 150 X 17,00 1.50 X 47.00
LOUTX 1550 1.20 X 53.50 1.50 X 17.50 S16 e O /N 45.00
j—:\: ZaY :-‘::-_J: 1.20 X 98.00 150 X 18.00 1.OU X 49.0U0
100 X 1500 SRR e tv—rerirrs
1.00 X 15580 R 1e0 ¥ E2po0
1.00 X 16,00 125X 3.80 e O e 150 X 5300
1.00 X 16.50 1.25 X 8.00 150 Y 20 EQ 1.50 X 54.00
1.00 X 17.00 1.25 X 16.00 150 X 2100 1.50 X 55.00
1.00 X 17.50 150 X 21 .50 1.50 X 56.00
LTOUX 15.U0 127 X 1.07 -002 150 X 22.00 S20 1.50 X o /.00
100 ¥ 18.E0 127 X 391 o0 A 230 oo 5900
00 2000 T77 X777 T s
1.00 X_ 2050 el | — oo S22 150 X 6200
1.00 X 21.00 1.30_X__ 250 ' :

1.30 X 8.00

1.30 X 10.00

T30 X 1L.00

1.0U AN 10.9U
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Metric O—Rinﬁs ‘Continuedi .

(Metric O-Ring Tolerances i Page 40)

CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE
SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS
(mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF.
1.50 X 63.00 1.60 X8.10 178 X_19.05 178 X 151.64 _ BS555
1.50 X 64.00 1.60 X9.10 1.78 X 19.15 1.78 X 154.81  BS556
150 X 65.00 1.60 X 10.10 .78 X 2035 019 1.78 X 158.00  BS557
1.50 X 066.00 1.60 X 11.10 1l./6 X Z21.47 1./ X 1bl.1o BS5%0
TS0—X6700 T X 12710 T78—X2195 78 X164 34 BS559
oo o e e o PO 0 7)0) o remma oo
SR reemrae a1 PSR
1.50. . X.7000 160 X1510 AL 7A2L S oy 740) -022 178 X 17387 BSEA2
150 X 7100 160 X 16.10 178 X o830 Vo
1.50_X72.00 1.60_X17.10 178 X 2087 o7 |
1.50 X 73.00 1.60 X 18.10 LS X BiLAT Sy 180 X  1.80
T50 X 74.00 T60 X 10.10 T.78 X 33.05 o 1.80 X 2.00
T50 X 75.00 TG0 X 20.30 T.78 X 34.65 or 180 X 2.24
T50—X"76700 T60—X2T10 78— X——3600 T.80 X 750
1.50 X 77.00 1.60 % 22.10 1.78 36.27 180X 280
1 .50 X229 00, 160 X. 20 10 179 X, 272 09 133 31:
150 _X7900 160 X2710 178 X 3945 BS517 1-80—X3-55
1,50 X 80,00 1,60 X29.10 178 X_ 41,00 -029 180 X 375
1.50 X 81.00 1.60 X 32.10 178 X 4417 BS519 180 X 400
1.50 X 82.00 1.60 X 35.10 1.78 X 45.84  -030 180 X 450
1.50 X'65.00 1.60 X57.10 1./76 X 47.35 RS 1.80 X 4.87
TS0 XoZ4.00 TO0  XoI.10 T78 X 90.52 1.00 X B.00
2 SROAY B AN IO ROV TT60—X"86700 78— X—5370 032 ISt —— 515
150X 8600 160X 96.60 +F8—HN—56-87—— =5 180—X—530
1.50 X. 27 00 1.60 X 141500 179 X 60!‘\!: 13\[ SCC
1.50 _.X8300 178 X (6322 -034 1.90.X 8.00.
1,50 X 89.00 178 X 6640 90> 180 X 630
1.50 X 90.00 1.78 X 69.57 —oo0 180 X  6.70
1.50 X 91.00 1.78 X 72.75 \oeonr 1.80 X __ 6.90
1.50 X 92.00 | 163X 607 -902 | 176 X 7592 029 180 X 7.10
R Dt RN R 180 X 7.50
e rre—e—sre— 11— [T—Tw
ko 0e00 178 X 178 004 T g e e
150 X.97.00 178 X 257 -005 178 X_ 9170 -042 e ——
1.50 X 98.00 178 X290  -006 178 _X_ 9497  D°=25% 180 X 950
1.50 X 99.00 L/g A 3.1/ BocU1 1.78 X 98.05 S 180 X 10.00
1.50 X100.00 E AT S o 1.78 X 101.32 "~ 7 1.80 X 10.60
oo o oo oo 175 A 10440 ..o 1.80 X 11.20
179 XY c o9 faTate) LA AR =045 160 X 11.60
178 X 607 ___-010 AN 2o oo BS540 o0 A —eoU
1.78 X 6.35 BS803 179 v 11710 -046 4
178 X __6.75 _ BS610 178 X 12037  Bod©42 1o ¥ 1Eao
142 003 Lo A /oo -Ull 178 X 12344 ! 180 X 1500
LA S - G e A Bt 180 X 1700
160 X 2.20 S — L — 178 X 12940 oo o
160 X 275 78 N oEn o Lo A LSS g
160 X 2.80 128 1022 LRSS 2 RIehiY BS548
1Al ERIY 178 X__11.11 e ian . -050
=Y >-20 178 X 1191 - 128X 14529  BSS50
e e 178 X 1242  BS806 178 X 14846 52991 | 183X 892 904 |
1a0 X 470 178 X 14.00 B229¢
160 X 5og L3 L e
160 X 510 o e ao oo 015 E— 190 X 240
160 X  6.10 STETETEETTT016 1EQQEEXE==2160
T60 X 7.10 017 S —Tor
=018 i BERS 5.4U0

19



Metric O—Rinﬁs ‘Continuedi .

(Metric O-Ring Tolerances i Page 40)

CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE
SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS
(mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF.
190 X 3.70 200 X 17.50 2.00 X 4400 2.00 X 8200
1.90 X 3.80 P4 2.00 X 18.00 2.00 X 44.50 S45 2.00 X 83.00
1.90 X 4.20 2.00 X 18.50 2.00 X 45.00 2.00 X 84.00
TO0 X 780 ps 200 X 19.00 Z00 X 2550 Si6 200 X 84.50 S85
L.I9U N &4.9U <. UU N 19.0U <. UU N 40.UU <. UU N 09.UU
L.IU J. YU <. UU <U.UU <.UU S7.UU <. UU OU.UU
4 .('\f'\ E-Of\ ")-f'\f'\ ")I'\.l:f\ ﬁ.nf\ /17.l:f\ ﬁ_nn O7Iﬁf\
1.90 X 6.40 P6 200 X_.2100 2.00.X_48.00 S48 2.00 X 8300
90 X 6.80 200 X __21.50 2.00 X 4900 2.00 X 8900
1.90 X 7.20 P7 2.00 X 21.90 2.00 X 49.50 2.00 X 89.50
1.90 X 7.80 2.00 X 22.00 S22 4 2.00 X 50.00 S50 2.00 X 90.00 S90
1.90 X 8.00 P8 2.00 X 22.50 2.00 X 51.00 2.00 X 91.00
TO0 X T80 700 X 23.00 700 X 52.00 700 X 92.00
LY [eB)v) ) 2700 2330 2700 250 2700 9300
+96 -86 —=2-00=—X——24-06 2-00—4%—53-00 2-00—x¢ -
').nn ’)A.Ef\ 824 ').nr\ E/l.f\f\ 853 ').nr\ ﬂ/I.I:f\
P10 200 X 2500 200 X 5450 200 X 9500
200 X 2550 S25 2.00 X 5500 2.00 X 9600 S95
2.00 X 26.00 2.00 X 55.50 S55 2.00 X 97.00
2.00 X 26.50 S26 2.00 X 56.00 2.00 X 98.00
2.00 X 27.00 2.00 X 57.00 S56 2.00 X 99.00
00X 2750 700 X 58.00 700 X 99.50
2.00_X__2.50 b P oo e 100
200 X 2.60 200 X 2980 200 X 6100 200 X 10500
CAUVSEAUY 2.00 X 3000  S29 2.00 X 6200  S60 2.00 X 109.00
e 2.00 X __30.50 2.00 X __62.50 2.00 X _109.50 _ S105
e 9 200 X _3L.00 _ sap 2.00 X 63.00 2.00 X _110.00
o.nn & A'Rn 2.00 X 31.50 2.00 X ©04.00 2.00 X 111.50
500 X £ 00 Z=U =S oZ.UU 2 UU N 04.0U S63 <2.UU A 114950 3110
200 X 550 S T 00N by Son =R
2'00 X 6'00 'h).nn V4 ’)’J.Eﬂ 832 ;.nn N CR'E{\ .'-).nn V4 1 ’)n.nn 8112
200 X 650 200 X 2400 200 X 6700 S65 200 X 12450 S115
st DppE=XE==anTe0 2,00 X 68,00 2.00 X 12560
A O 2.00 X 35.00 2.00 X _69.00 2.00 X 129.50 _ S120
=9 o799 2.00 X 3550 534 2.00 X 6950  sp7 2.00 X 130.00
7'nn Y q'nn 2.00 X 36.00 e 010 Iy e AOH 610 2.00 X 131.50 3125
200 X 9.50 Z.UU A 50.0U 335 Z.UU A U. 29U Z.UU A 154.9U
200 X 1000 oS3 e T
2.00 X 10.50 200 v 2200 S36 200 v 2200 S70 200 v 14400
200 X 11.00 200 X 3350 200 X 7400 200 X 14950 S132
cV0 A oY 2,00 X__ 3900 200 X 7450 _ S71 200 X 16500  S135
s eIV 2.00 X 39.50 2.00 X 75.00 2.00 X 180.00 S140
=TS 200 X 4000 _ s3g 2.00 X 76.00 2.00 X 194.00
a0 X 12 £0 2.00 X 41.00 2.00 X (7.00 3145
200 X 14.00 74500 my. X LAI'J..DU 339 7489,0 mmy. N LG.UU S150
2.00 X 1450 B S R 2060 ST5
2.00 X 15.00 200 Y 4200 S40 200 v 8000
200 X 1550 200 X__4350 200 X__ 8100
20U A 16.UU
—_—
S43 S80
S44
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Metric O—Rlnﬁs ‘Contlnuedi .
(Metric O-Ring Tolerances i Page 40)
CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE
SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS
(mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF.
2.20 X 9.00 2.40 X 17.80 P18 2.50 X 4.60 250 X 31.00
2.20 X 10.00 2.40 X 18.30 2.50 X 5.00 2.50 X 31.50
2.20 X 18.00 2.40 X 18.60 250 X 5.50 250 X 32.00
740 X 19.30 750 X 6.00 250 X 32.50
221 o35 oo S o o
e %0 St o
2.40 X 3.30 240 X 2050 o —7 4 200 250 X 3450
2.40 X  3.60 240 X 20380 DYG (e QL () G s G T w)
240 X 4.30 2.40 X 21.30 p21 250 _X___9.00 250 X 3550
240 A 4.6U 2.40 X 21.50 250 X 9.50 250 X 36.00
280 5-50 2.40 X 21.60 250 X 10.00 250 X 36.50
270 590 740 X Z2T.80 750 X 10.50 750 X 37.00
:.4n E.CI\ .90 AN ZZ.9U 20U A 11.UU 20U A o.OU
240 X 630 54 —H-52-60 £22 550 +4-56 550 36-66
DA =G 6.60 '7./|n X ’)’J.’)!\ q.r:n X 1').nn ’J.r:n X 200
2.40 X 7.30 240 X 2350 250 X 121580 250 X 3900
240 X 7.50 2.40 X 2360 250 X 13.00 250 X 3950
240 X /.60 2.40 X 24.30 250 X__13.50 2.50 X __40.00
240 A ©.UU 2.40 X 24.50 2,50 X 14.00 2.50 X 41.00
270 830 2.20 X 24.60 2.50 X 14.50 250 X 42.00
LR ATA . b ATH 24U A Z25.UU ZOU A 15.UU PAR0 )% FTY 3 45.UU0
’)_/It'\ n_on Z.4U AN Z29.9U Z. 90U N 10.0U Z.9OU N 44.UU
240X 9.60 248 % 25.60 250 16:00 250 45-86
240 X 9.80 2 40 X.27. 20, 250 X 16.50 2Cc0. X 4600,
240 X 10.30 240 X2750 250 X 1700 250 X 4700
240 X 10.50  p10A 2.40 X 27.60 A ) 2.50 X 48.00
240 X 10.60 2.40 X 29.60 2.50 X 18.00 2.50 X  49.00
<40 A 10.6U 2.40 X 30.30 2,50 X 18.50 2.50 X 50.00
[ 2A0 K 1100 2.0 X 31.60 250 X 19.00 750 X 51.00
Pk +4=86 P11 .40 A 33.9U ZoU A 19.9U 20U A 2£.UU
2. 410 11 L0
240 X 11.80 40 v o7en 2E0 Y n10n 2E0 Y EEon
240 X _12.30 240 X239 60 250 X 2150 250 X 5600
240 X 12.60 2.40 X 41.60 2,50 X __22.00 2,50 _X__57.00
2.40 X 1530 p1p 2.40 X 44.60 2.50 X 22.50 2.50 X 58.00
aU A 150U P12.5 2.40 X 47.60 250 X 23.00 250 X 59.00
2740 3760 740 X 49.60 750 X 23.50 750 X 60.00
:'4n ln* .40 A J51.0U Z.o0U A Z24.UU Z.0U A OL.UU
2 10 A4 1420
240 X 1450 s = i = s
2= O=NCEEST 260 2 40 X590 60 P R Y penty Y o (Y G P R Y g 2 WYY
240 X 14.80 P14 240 X 61.60 250 X 2600 250 X 6500
240 X 15.30 2.40 X 64.60 2,50 _X__26.50 2,50 _X__66.00
240 X 15.50 2.40 X 67.60 2.50 X  27.00 2.50 X  67.00
ZZ0 X 1560 2.40 X 69.60 250 X 27.50 250 X 68.00
2750 EEAsy 720 X I61.60 750 X 28.00 750 X 69.00
”'An 1|:_nn 20U A £0.9U 20U A rU.UU
2 .10 A4 10 20
240 X 1660 == = == S
240 X __17.30 2co Y 2000 ocn Y 7200
240 X 17.50 P16 250 X 3050 250 X 7400
240 X 17.60
2.46 X 17.93 -909
2.46 X 19.18 -910
2.50 X 4.00
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Metric O—Rinﬁs ‘Continued‘ .

—— TAPG

(Metric O-Ring Tolerances i Page 40)

CROSSINSIDESIZE

SECTION DIAMETER CROSS

CROSSINSIDESIZE
SECTION DIAMETER CROSS

CROSSINSIDESIZE

SECTION DIAMETER CROSS

CROSSINSIDESIZE
SECTION DIAMETER CROSS

(mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF.
2.50 _X__75.00 2,50 _X_128.00 262X 2223 BS813 262 X 16477 ___-165
2.50 X 76.00 2.50 X 129.00 2.62 X 23.47 -119 262 X 17112  -166
2.50 X 77.00 250 X 130.00 262X 23.81 BS814 262 X 17747 -167
200 X /76.00 200 X 151.00 2.6Z2 X 25.0/7 -120 2.0Z2 X 165.02 -160
250X 19700 250 X—132700 TS AR 12T 7o AR =169
2 50— X84 85 2 BO— ¥ 13400 e _mmm e BRI
250 X 2200 250 X 13500 2L (0L 3 21 .42 ~alvil D) (50) S oXn(e1 oK) A7)
250 X 8300 250 X 13600 2 62 X 32 00 -1906 262 X 21567 _173
250 X _84.00 2,50 X_137.00 262X 3459 -126 262 X 22192  -174
250 X 85.00 2.50 X 138.00 ZEK Ao -127 GO O i v
250 X 86.00 2.50 X 130.00 262X 3077 128 2.62 X 23460  -176
200 X ©6/7.00 2.0U0 X 140.00 2.0Z2 X oY9.04 -129 2.0Z2 X 240397 =177
2750 X—3838700 2750 X 12100 202X 70797 =130 2702 XT28732 =173
SEp—v=—oaian S en=v=Ti205 o ——viiat o
250 X 9100 250 X 14400 262X 45.69 =133
2.50 X_ 92,00 2.50 X_145.00 262X 47.29 -134 2.65 X ___14.00
2.50 X_93.00 2.50 X _146.00 262X 4890 _ -135 2.65 X 15.00
250 X 94.00 2.50 X 147.00 2.62X  50.47 -136 2.66 X 16.00
750 X 05.00 7250 X 148.00 262X 52.07 137 75 X L17.00
DU A Y0.UU Z.O0U A 14Y9.UU .02 A 00.04 -1506 .00 A 16.UU
DU A J17.UU 20U A 10U UU Z.0OZ A OI.290 =159 <. U9 1I.UU
AL OQ.00. L0 oo 440 2060 20.00.
2 eo v oooo 2oy coaz 140 265 X 2120
250 X 10000 DRI 5999 =142 265 X 22.40
2.50 X_101.00 262X 6160  -143 2.65 X __ 23.60
2.50 X 102.00 2.62X  63.17 -144 2.65 X 25.00
2.50 X 103.00 2.62 X 64.77 145 266 X 25.80
2.00 X 104.00 262 X 1.24 -102 2.02 X 06.54 -146 205 A 26.9U
20U A 1US.UU 262 X 2.06 -103 .02 A 0/7.995 =147 L-U'C_) <0.UU
i oo 2.62 X 284  -104 oo o Seas 2?’2:
280X 103.00 2 2 2%2% 2260150 265 a2
250 X_10900 —x iy e 262X 74.30 BSA40 2.65 X 3350
2,50 X_110.00 e Aee___auees 262X 7587  -151 2.65_X__ 34.50
2.50 X 111.00 2F5 X 7EQ 100 2.62X  77.50 BS641 2.65 X 35.50
2.50 X 112.00 562 X 913 2.62X  80.60 BS642 265 X 3650
200 X 115.00 262 X 9.19 2.6Z2 X 0l.22 -152 200 A S7.0U
Z.0U A 114,UU 262 X ggo _110 Z.0Z A 03.0U L‘:DDT .00 Q0. 1TV
250 115:00 A A G VY AT 2:62 8857 153
aso 2600 LRSI | aca SR
250X 11700 55— 127 BSETT 2.62.X 94.92
250 X 11800 R 262X 10127 . 7
2,50 _X_119.00 = P~ 2.62X___107.62 2.70 X8.35
2.50 X 120.00 e 2.62X 113.97 2.70 X8.90
2.50 X 121.00 562 X 1508 114 2.62 X 120.32 2.70 X 10.50
200 X 122.00 262 X 15.54 RSA16 2.0Z2 X 170.0/ 154 2./0 X 1Z2.10
20U A 1Z25.UU 262 X 1588 _114 Z.0Z A 155.UZ _155 Z.TU A '15.0U
o o 767 X_T717 Bs809 o aaer 156 RSN
200 Y 12600 D e -115 2090 Y 102 07 el 2 70 ¥ 1240
250 X _127.00 o n IO BSBI0 | 262X 15842 o2 270 X 1860
262 M 2030 o zs“ni 2.70 X 27.30
262 X 2064 e 161 2.70 X 28.40
262 X 2189 RSRI2 -162 PO S A
-118 -163
-164

2.92 X 9.53
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Metric O—Rlnﬁs EContlnuedi .
(Metric O-Ring Tolerances i Page 40)
CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE CROSSINSIDESIZE
SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS SECTION DIAMETER CROSS
(mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF. (mm)(mm)REF.
295 X 2192 -011 3.00 X __24.20 3.00 X 44 20 3.00 X 83.00
295 X 23.47 -912 3.00 X 24.50 3.00 X 44.50 3.00 X 84.00
295 X 25.04 -913 3.00 X 24.60 3.00 X 45.00 3.00 X 84.50
295 X Z26.99 -914 5.00 X 25.00 5.00 X 46.00 2.00 X &5.00
295X 2977 =910 300 X7 25720 300X 24700 3700 X 380600
- 300N 26,00 200X 4000 200X 83.06.
_ 300 X 2620 300X 49.50 300 X 8900
3.00 X 3.00 300 X 2650 3.00 X 5000 3,00 X 89050
3.00 X 3.50 3.00 X ___27.00 3.00 X 50.50 3.00__X__90.00
3.00 X 4.00 3.00 X 27.50 3.00 X 51.00 3.00 X 91.00
3.00°X 4.90 3.00 X 28.00 3.00 X 52.00 3.00 X 92.00
S.UUTX 0.UU 5.00 X 26.9U 3.0U X 05.UU 5.00 X 95.00
300556 300—X—29700 300X 53709 300 X—921700
3-86 6-06 3-00—)—20-26 3-06-¢ 54-66 3-06 9456
200 X £.50 2,00 29.50. 200X 54.20. -928 20020500
3.00 X 2.00 3,00 X 30.00 300X D450 3,00 X 9600
3.00 X 7.50 3.00 X __30.20 3.00X 55.00 3.00 X _97.00
3.00 X 8.00 3.00 X __30.50 3.00 X 56.00 3.00 X _98.00
3.00 X 3.50 3.00 X 31.00 3.00 X 56.20 3.00 X 99.00
S.00 X 9.U0 3.00 X 31.50 3.00 X 57.00 3.00 X 99.50
>.UU 9.9U S.00 X 32.00 S5.00X 58.00 5.00 X 100.0U
5700 +6-66 OTJY AT O 2 300X 59700 DU AT LTI
3.00 10-50 3-66 32-56 3-66 59-36 3-66 +62-60
AR 11.00 =L\ 22.00. 200X 59.50 B Yo WY A Y W aY o
3.00 X 11.50 300 X 33.50 3.00.X 6000 300 X 10400
3.00 X 12.00 3.00 X 3400 3.00X 61.00 -932 3.00 X 10450
3.00 X 12.50 3.00 X 34.20 3.00 X 62.00 3.00 X 105.00
3.00 X 13.00 3.00 X 34.50 3.00 X 62.20 3.00 X 106.00
S.00 X 13.50 >.00 X 55.00 5.00 X ©65.00 >.00 X 107.00
SRviY) 700 S.00 X 99.90 S.00 X o400 S.00 X 100.00
"."" ~ l“hw 2. UVU YU, UU 2. UVU US. JU 9.UVU J.‘:B.\}‘J
3-00—X—15.00 3-66 36-26 3-06 65-66 3-06 +69-56
200 X 15.50 300X 36.50. 300X 66.00. 30011000
3.00 X _16.00 300 X 3700 300X 67.00 300 X 11100
3.00 X 16.50 3.00 _X__37.20 3.00 X 68.00 3.00 X 112.00
3.00 X 17.00 3.00 X 37.47 3.00 X 69.00 3.00 X 113.00 | 1
3.00 X 17.50 3.00 X 37.50 3.00 X 69.50 3.00 X 114.00
>.UU0 A 16.00 5.00 X 56.00 5.00 X 70.00 >.00 X 114.50
5.U0 18720 3.007 X7 38.50 3.00X 71.00 3.007 X115.00
SR S %20 oo e S e
3.00..X 19.20 3.00.% 39.50 3.00.X%. 74.00 3.00%-.118.00
3.00 X __19.50 .00 > __4000 3.00.X 74.50 200211900
3.00 X 20.00 3.00 X __40.20 3.00 X 75.00 3.00 X _119.50
3.00 X 20.50 3.00 X 41.00 3.00 X 76.00 3.00 X 120.00
3.00 X 21.00 3.00 X 41.50 3.00 X 77.00 3.00 X 121.00
S.U0 A Z1.50 >.00 X 42.00 5.00 X 76.00 >.00 X 122.00
5700 22700 3700 XT42720 300X 79700 3700 XT123°00
3.00-X-22.50 3.00. 43.00 3.00 96.66 2O 34160
W) (S — QW) e YR freeremey K ) 3.00.% 81.00 O YAt ey G A AR
3.00 X __23.50 3.00 X 4400 3.00.X 82.00 3.00.X_126.00
3.00 X 24.00
-924
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