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1.
1.1

1.2

1.3

SCOPE:

Form:

This specification covers a tetrafluoroethylene/propylene rubbér in the form

of molded rings.
Application:

These
use from -5 to +232 °C (+23 to +450 °F) in dry air, hydraulic
synthetic lubricants, and high pH chemigal decontamination flu
is not|limited to such applications.

Safety|- Hazardous Material:

ings have been used typically as static sealing rings for continuous

Fluids,
ds, but usage

While the materials, methods, applications, and processes described or

ced in this specification may involve the use of hazard
this specification does.not address the hazards which may be i
t is the sole responsibility of the user to ensure fami
the safe and proper use of any hazardous materials and to take

us materials,
volved in such
jarity with
necessary

precautionary measures to ensure the health and safety of all personnel

APPLICABLE DOCUMENTS:

The fol]ewing publications form a part of this specification to
specifi i i i

the extent
pply. The

applicable issue'of other publications shall be the issue in effect on the

date of the purchase order.

SAE Technical Standards Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering
sciences. The use ofthis report is entirely voluntary, and its applicability and suitability for any particular use, including any patentinfringement
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 writtan
comments and suggestions.

Copyright 1993 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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3.
3.1

3.2

SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2817 Identification and Packaging, Preformed Packings
AMS 3021 Fluid, Reference, for Testing Di-Ester (Polyol) Resistant Materials

AIR851
AS568
AS871

0-
Aerospace Size Standard for O-Rings
Manufacturing and Inspection Standards for Preformed Packings

Ring Tension Testing Calculations

(0-Rings)

AS1241

ASTM Publid

Available f

ASTM D 1414 Testing Rubber 0-Rings

ASTM D 2137

TECHNICAL RH
Material:

Shall be a
suitably cu

Properties;:

Rings shall
performed d
accordance
strength ig
rollers ang
strand. EI
for elongat
mandrel of
required el
tensile sty

ations:

rom ASTM, 1916 Race Street, Philadelphia, PA

Rubber Property - Brittleness Point of Flexible Polymer
Coated Fabrics

QUIREMENTS:

compound, based on a tetrafluoroethylene/propylene rubbe
red to produce a product meeting the requirement of 3.2.

conform to the requirements shown in Table 1; tests sha
n the rings supplied except as otherwise specified herei
with ASTM D 1414, insofar as practicable. Testing for {
not required-'on rings which are too small to permit ass

are, after cutting, too short to permit testing as a si
iminating testing for tensile strength does not eliminat
ion; elongation test can be made by stretching a ring o\
a size~which will stretch the ring sufficiently to prody
ongation when figured on the ID of the ring. Calculatig
ength and elongation may be made in accordance with AIRS

19103-1187.

Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft

s and

r,

11 be

n, and in
ensile
embly on
ngle

e testing
er a

ce the

ns of

51.
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TABLE 1 - Properties
Paragraph Property Requirement Test Method
3.2.1 Hardness, Durometer
"A" or equivalent 75 + 5
3.2.2 Tensile Strength, minimum 1600 psi
(11.0 MPa)
3.2.3 Elongation, minimum 150%
3.2.4 Specjfic Gravity Preproduction
Value + 0.02
3.2.5 Corrpsion Nil
3.2.6 Synthetic 0il Resistance: AMBS 3021
(Immgdiate Deteriorated 17p °C + 3
Properties) (387 °F + 5)
70 hours + 0.5
3.2.6.1 Hardness Change,
Durometer "A" or equivalent,
maximum =20
3.2.6.2 Tepsile Strength Change,
makximum -30%
3.2.6.3 Elpngation Change, maximum -20%
3.2.6.4 Vojume Change 0 to +28%
3.2.7 0il Resistance;: AS[TM
Reference 0il #3
3.2.7.1 Hapdness—Change, 15p °C + 3
Dupometer "A" or equivalent 0 to -12 (32 °F + 5)
70( hours + 0.5)
3.2.7.2 TenstteStrength—thange;
maximum -20%
3.2.7.3 Elongation Change, maximum -20%
3.2.7.4 Volume Change 0 to + 15%
3.2.8 Hydraulic Fluid Resistance: AS1241, Type IV,
Class I
3.2.8.1 Hardness Change, 225 °C + 5
Durometer "A" or equivalent, (437 °F + 9)
maximum -20 70 hours + 0.5
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TABLE 1 - Properties (Continued)

Paragraph Property Requirement Test Method

3.2.8.2 Tensile Strength Change,

max imum -40%

3.2.8.3 Elongation Change, maximum -20%

3.2.8.4 Volume Change 0 to +30%

3.2.9 Dry Heat Resistance: 250°C + 3

(482 °F + 0.5)

3.2.9.1 Hardness Change, 70 hours + 0.5

Durometpr "A" or equivalent +5
3.2.9.2 Tensile| Strength Change,
max imum -20%

3.2.9.3 Elongatjion Change, maximum -20%

3.2.9.4 Weight Loss, maximum 5%

3.2.10 Alkaline| Fluid Resistance: 50% Spdium

Hydrokide
3.2.10.1 Hardnegs Change 100 °C + 3
Durometer "A" or equivalent +5 (212 PF + 5)
22 hours + 0.5
3.2.10.2 Tensilp Strength Change,
maximu -10%

3.2.10.3 Elongation Change; maximum -5%

3.2.10.4 Volume| Change 0 to +3%

3.2.11 Compressfion_Set: 175 °C + 3
PercentCof Original (347 PF + 0.5
Deflectiom, i 30% 22—tours + 0.5)

3.2.12 Long-Term Compression Set: 175 °C + 3
Percent of Original (347 °F + 5)
Deflection, maximum 45% 168 hours + 1.0

3.2.13 High-Temperature Compression Set: 200 °C + 3
Percent of Original (392 °F + 5)
Deflection, maximum 35% 22 hours + 0.5
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TABLE 1 - Properties (Continued)
Paragraph Property Requirement Test Method

3.2.14 Low-Temperature Resistance:

3.2.14.1 Temperature Retraction

3.2.14.2 Br

TR,, point, maximum +4 °C (+39 °F)

ttle Point, maximum -35 °C (-31 °F) AS
Me

M D 2137,
thod A

3.3

3.4

4.
4.1

Quality:

Rings,
smooth
from i

imperf
Sizes

Shall
Inspec
accord

QUALITY

Respon

The ve
respon
to sam
that t

as received by purchaser, shall be uniform in quality a
as free from foreign material as commercially practica
nternal imperfections detrimental to_usage of the rings.
ections shall be no greater than permitted by AS871 for i

and Tolerances:

pe as specified on the drawing. Standard sizes are as s
rion for conformance to_dimensional requirements shall b
ance with AS871.

ASSURANCE PROVISIONS:

5ibility for Inspection:

dor of rings shall supply all samples for vendor’s test
5ible for)performing all required tests. Purchaser rese

t]e and>to perform any confirmatory testing deemed neces
e rings conform to the requirements of this specificati

hd condition,

ple, and free
Surface

ninor defects.

hown in AS568.
b made in

5 and shall be
rves the right
sary to ensure
bn .
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4,2 (lassification of Tests:

4.2.1 Acceptance Tests: Tests for requirements shown in Table 2 are acceptance
tests and shall be performed on each lot.

TABLE 2 - Acceptance Test Requirements

Requirements Paragraph Reference
Hardness 3.2.1
Tensile Strength 3.2.2
Elongation 3.2.3
Specific Gravity 3.2.4
Compression Set 3.2.11

4.2.2 Periodic fJests: Tests for requirements shown inTable 3 are peripdic tests
and shall|be performed at least every six months unless another ffequency
of testing is specified by purchaser.

TABLE 3 - Periodic Tesi’Requirements

Requirement Paragraph Reference

Tepsile Strength Change in

ynthetic oil 3.2.6.2
Elpngation Change in ‘

ynthetic 6il 3.2.6.3
VoJume Change in

ynthetic oil 3.2.6.4
Hardness Change after dry

eal exposure 3.2.9.1
TemperatureRetraction

TR,, point 3.2.14.1

4.2.3 Preproduction Tests: Tests for all technical requirements are
preproduction tests and shall be performed prior to or on the first-article
shipment of rings to a purchaser, when a change in ingredients and/or
processing requires reapproval as in 4.4.2, and when purchaser deems
confirmatory testing to be required.
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w

-

3.1

.1

1.

3.1

1.

.3.2

.1

.2

For direct U.S. Military procurement, substantiating test data and, when

requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.

Sampling and Testing:

Shall be as follows:

For Acceptance Tests:
lot to perform all required tests.

Sufficient rings shall be taken at random from each
The number of determinations for each

requirement shall be as specified in the applicable test procedure or, if

not

1 A
co
ve
2 A
on
3 Wh
ve
sa

us

For
vend

Approv

Samp
are
test

appr

Vend
cont
of t
shal

specified therein, not less than three.

lot shall be all rings of the same size,from the same’ba
mpound, processed in one continuous operation, and“prese
ndor’s inspection at one time.

patch shall be the quantity of compound rua through a mi
e time.

bn a statistical sampling plan has been agreed upon by p
ndor, sampling shall be in accordance with such plan in

npling as in 4.3.1 and the report'of 4.5 shall state tha
pd .
Periodic and Preproduction-Tests: As agreed upon by pur
DY
a1 :
le rings shall be:approved by purchaser before rings for

supplied, unless’ such approval be waived by purchaser.
5 on production rings shall be essentially equivalent to
pved samples.

br shal) establish, for each size of ring, parameters fo
rolfactors which will produce rings meeting the technic

nis)'specification. These shall constitute the approved

tch of
nted for

11 or mixer at

urchaser and
lieu of
t such plan was

rhaser and

production use

Results of
those on the

r the process
81 requirements

brocedure and

be usedfor manufacturing production vings. If mecess

ry to make any

change in parameters for the process control factors, vendor shall submit
for reapproval a statement of the proposed changes in ingredients and/or

processing and, when requested, sample rings.

Production rings

incorporating the revised procedure shall not be shipped prior to receipt
of reapproval.
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