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1. SCOPE
1.1 Form

This specification cove
of molded O-rings, mg
aerospace applications
1.2 Application

These products are ex
fluids, and a variety of

RATIONALE

KxX template.

s a high temperature, compression set, and fluid resistant fluorocarbon (FKM
Ided compression seals, molded O-ring cord, and molded-in-place gasket
. For sheet, strip, tubing, extrusions, and molded.shapes, use the AMS3384

ected to be suitable for use in contact with air and a wide variety of fuels, lubri
gas turbine engine lubricants, including higher thermo-oxidative stability (HT|

those conforming to MIL-PRF-23699 Class HTS, MILPRF-7808 Grade 4, MIL-PRF-83282, anc

however, usage is not
+400 °F (-40 to +204 °(
should be considered i
environments (tempera

). These products are not suitable for use in phosphate ester based hydraulic
ndividually. It is the responsibility of the user to determine that this specificatig
ture range, fluids exposure, etc.) in which it is sought to be used.

1.3 Order of Precedénce

Nothing in this docum

bnt, howevér,~supersedes applicable laws and regulations unless a specifi

obtained. This specification is in.addition to and in no way limiting, superseding, or abrogating any c

required by the applica
be:

ble procurement document. In the event of conflict in requirements, the ord

) elastomer in the form
s for aeronautical and
specification.

ants, specific hydraulic
S) lubricants, including
AS5780 Class HPC;

limited to such applications. Fhis material type has a typical service tempgrature range of -40 to

fluids. Each application
n is appropriate for the

C exemption has been
bntractual obligation as
er of precedence shall

1.
document).

Applicable purchaser’s drawing or SAE ASXXXX parts standard.

Specification referenced on the drawing.

Procurement document or contractual agreement and all statutory and regulatory requirements (excluding this

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.
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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.
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Tel: 877-606-7323 (inside USA and Canada) . f . )

Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit

Fax: 724-776-0790 https://www.sae.org/standards/content/AMS7287A/
Email: CustomerService@sae.org
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4. This document.

5. All specifications referenced in this document.

1.4 Safety - Hazardous Materials

While the materials, methods, applications, and processes described or referenced in this specification may involve the use

of hazardous materials, this specification does not address the hazards which may be involved in such use. It is the sole
responsibility of the user to ensure familiarity with the safe and proper use of any hazardous materials and to take necessary

precautionary measures to ensure the health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the

extent specified herein| The supplier may work to a subsequent revision of a document unless a spdgcific document issue is

specified. When the referenced document has been cancelled and no superseding document has’been specified, the last

published issue of that|document shall apply.

2.1 SAE Publication$

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 8771606-7323 (inside USA

and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2817 P3ckaging and Identification of Molded Elastomeric Seals and Sealing Components

AMS3085 Flyid, Reference for Testing AS5780 HPC Class-(Polyol) Resistant Material (Aj]so Known as Eastman
Reference Oil 300)

AIR851 O-Ring Tension Testing Calculations

ARP5316 Stprage of Elastomer Seals and Seal Assemblies Which Include an Elastpmer Element Prior to
Hardware Assembly

AS568 Adrospace Size Standard for O-Rings

AS5752 Adrospace - Visual Inspgection Standard for Elastomeric Sealing Elements Othgr Than O-rings

AS5780 Sqecification forsAero and Aero-Derived Gas Turbine Engine Lubricants

AS6414 Manufacturing Processing Requirements for Molded Elastomer Componen{s Used in Aerospace
Applications

AS6837 Rgquired O-Ring Sizes for Quality Conformance Testing

AS83485 0O-Ring Molded from AMS7287 Material

2.2 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-PRF-7808

MIL-PRF-83282

Code Number H-537

Performance Specification Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

Performance Specification: Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Metric, NATO
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2.3 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM D297 Standard Test Methods for Rubber Products—Chemical Analysis

ASTM D395 Standard Test Methods for Rubber Property—Compression Set

ASTM D471 Standard Test Method for Rubber Property—Effect of Liquids

ASTM D573 Standard Test Method for Rubber—Deterioration in an Air Oven

ASTM D1329 Standard Test Method for Evaluating Rubber Property—Retraction at Lower Temperatures (TR Test)
ASTM D1414 Standard Test Methods for Rubber O-Rings

ASTM D1418 Standard Practice for Rubber and Rubber Latices - Nomenclature

ASTM D2240 Standard Test Method for Rubber Property—Durometer Hardness

ASTM D7426 Standard Test Method for Assignment of the DSC Procedure for Determining|Tg of a Polymer or an

Elastomeric Compound
2.4 ISO Publications

Available from Internafional Organization for Standardization, IS©\Central Secretariat, 1, ch. de Ia Voie-Creuse, CP 56,
CH-1211 Geneva 20, $witzerland, Tel: +41 22 749 01 11, www:i§0.0rg.

ISO 3601-1 Flyid Power Systems - O-Rings - Part 1:*Dimensions and Tolerances
ISO 3601-3 Flyiid Power Systems - O-Rings «Part 3: Quality Acceptance Criteria
2.5 PRI Publications

Available from Perforrhance Review Institute, 161 Thorn Hill Road, Warrendale, PA 15086-7547, Tel: 724-772-1616,
www.pri-network.org.

PD2000 Prpcedures forian Industry Qualified Product Management Process

3. TECHNICAL REQUIREMENTS

3.1 Material

Shall be prepared from ingredients as shall be necessary to achieve the requirements detailed in this standard and shall be
a compound, based on a fluorocarbon elastomer as designated by ASTM D1418 FKM Type 3, suitably cured to produce
product meeting the requirements of 3.2. Material used shall be based on 100% virgin fluorocarbon elastomer. No
reprocessed or non-fluorocarbon polymer as designated by ASTM D1418 FKM Type 3 is acceptable.

3.2 Properties

The material shall conform to Table 1. Calculations of tensile strength and elongation may be made in accordance with
AIR851. Material shall be tested on AS83485-214 O-rings to determine the qualification properties.
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Table 1 - Qualification properties

Paragraph Property Test Sample Requirement Test Method
3.2.1 As Received
3.2.1.1 Hardness, Durometer, Type “A” AS83485-214 O-rings | 75+ 5 ASTM D1414 (ASTM D2240)
3.2.1.1.a | Hardness, Durometer, Type “A” Hardness solid button | 75+ 5 ASTM D2240
or plied samples
3.21.2 Tensile Strength, Min AS83485-214 O-rings | 1600 psi ASTM D1414
(11.03 MPa)
3.2.1.3 Elongation, Min AS83485-214 O-rings | 120% ASTM D1414
3.21.4 Specific Gravity/Relative Density AS83485-214 O-rings | Qualification | ASTM D1414 (ASTM D297)
value + 0.02 | Hydrostatic Method
3.2.2 Acceptance Test (Short Term), AS83485-214 O-rings | 20% ASTM D1414 (ASTM D395, Method B)
Compression Set, Percent of Original Temp: 392 °F £ 5 °F (200 °C £ 3 °C)
Deflection, Max Time: 22 hours * 0.5 hour
3.23 Long-Term Compression Set, Percent | AS83485-214 O-rings | 50% ASTM DT474 (A3TM D395, Method B)
of Original Deflection, Max Temp: 392 °F +(5[°F (200 °C £ 3 °C)
Time: 336.hours £ 0.5 hour
3.24 Low Temperature Resistance, Glass | AS83485-214 O-rings | -20 °F ASTM D7426
Transition (T9g), Inflection, Max (-29 °C)
3.25 Low-Temperature Resistance, AS83485-214 O-rings | -20 °F ASTM'D1414 (A§TM D1329)
Temperaturg Retraction, 10% (TR10), (-29 °C)
Point, Max
3.2.6 Dry Heat Rgsistance
3.2.6.1 Hardness, Qurometer, Type “A” AS83485-214 O-rings | -5 to +5 ASTM D1414 (A§TM D573)
Change Temp: 527 °F + 5|°F (275 °C + 3 °C)
3.2.6.2 Tensile Strgngth Change, Max AS83485-214 O-rings | -:35% Time: 70 hours (0.5 hour
3.2.6.3 Elongation Change, Max AS83485-214 O-rings | -10%
3264 Weight Losg, Max AS83485-214 O-rings$12% See 4.4.1
3.2.7 Aromatic Fyel Resistance, ASTM Ref Fuel B
3.2.7.1 Hardness, Qurometer, Type “A” AS83485-214 O-rings | -5 to +5 ASTM D1414 (A§TM D471)
Change Temp: 73°F+5 fF (23°C £ 3 °C)
3.2.7.2 Tensile Strgngth Change, Max AS83485-214 O-rings | -30% Time: 70 hours (0.5 hour
3.2.7.3 Elongation Change, Max AS83485-214 O-rings | -20% Fluid: ASTM Ref.|Fuel B
3.2.74 Volume Change AS88485-214 O-rings | 1to 10%
3.2.8 Synthetic Lubricant Resistance, AMS3085
3.2.8.1 Hardness, urometer, Type “A” AS83485-214 O-rings | -10t0 0 ASTM D1414 (ASTM D471)™
Change Temp: 392 °F £ 5|°F (200 °C + 3 °C)
3.2.8.2 Tensile Strgngth Change, Max AS83485-214 O-rings | -35% Time: 70 hours +[0.5 hour
3.2.8.3 Elongation Change, Max AS83485-214 O-rings | -20% Fluid: AMS3085
3.2.84 Volume Change AS83485-214 O-rings | +1 to +20%
3.2.85 Compressign Set, Percent.of Original | AS83485-214 O-rings | 15% ASTM D1414 (A§TM D395, Method B)("
Deflection, Max Temp: 392 °F + 5[°F (200 °C £ 3 °C)
Time: 70 hours (0.5 hour
Fluid: AMS3085
3.2.9 Fluid Resisfance MIL-PRF-83282 Hydraulic Fluid ASTM D471
3.2.91 Hardness, Duremeter, Type “A” AS83485-214 O-rings | -10 fo +5 ASTM D1414 (ASTM D471)
Change Temp: 275 °F £ 4 °F (135°C £ 2 °C)
3.2.9.2 Tensile Strength Change, Max AS83485-214 O-rings | -35 Time: 70 hours % 0.5 hour
3.2.9.3 Elongation Change, Max AS83485-214 O-rings | -30 Fluid: MIL-PRF-83282
3.2.94 Volume Change AS83485-214 O-rings | 0 to +10%
3.2.9.5 Compression Set, Percent of Original | AS83485-214 O-rings | 20% ASTM D1414 (ASTM D395, Method B)
Deflection, Max Temp: 275 °F £4 °F (135°C £ 2 °C)
Time: 70 hours * 0.5 hour
Fluid: MIL-PRF-83282

() Do not dip specimen in acetone; blot dry residual oil from specimen. Fluid:

MIL-PRF-83282.
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3.3  Quality

All product, as received by purchaser, shall be as specified in the AS83485 parts standard, drawing, or purchase document
(see 1.3). If not specified, O-ring surface quality shall conform to ISO 3601-3 Grade S requirements. For all other
compression seal geometries, the parts other than O-rings shall meet AS5752 Type 2 requirements.

3.4 Dimensions and Tolerances
All dimensions and tolerances shall be as specified in the AS83485 parts standard, drawing, or purchase document (see

1.3). If not specified, O-rings standard sizes and tolerances shall be per AS568. The procedures outlined in Annex B of
ISO 3601-1 shall be fol

lowed for dimensional inspection.

3.5 Toxicological Formulations

The material shall hav
with manufacturer’s ing

3.6 Qualification
Products sold to this sp

Thorn Hill Road, Warrg
at www.eAuditNet.com

b no adverse effects on the health of personnel when used for its intended
tructions and with appropriate handling procedures.

ecification shall be listed on the PRI qualified products list (QPL):"Performang
ndale, PA 15086-7527, phone +1 724-772-1616, fax +1 724-772-1699. The
. The qualified products list shall be in accordance with2D2000 (see 8.2). |

on the PRI qualified pr
until a QPL is establish

3.6.1 The qualified g
of manufacture
3.6.2 Qualification s

Performance R
4. QUALITY ASSURA}4
4.1 Responsibility fo
The manufacturer of t
tests. Purchaser rese
conforms to the AMS7]

4.1.1 Manufacturer

available onlin

4.2 Classification of

e
:rves the right to 'sample and perform any testing deemed necessary to e

oducts list, then product qualification shall be as agreed between the purch
ed.

roduct list (QPL) is a listing of manufacturers of product using a specific com
rs of base polymers used in this specification:

hall be reapproved every 3 years -inZaccordance with PD2000 and the
eview Institute. Testing shall be in accordance with this specification.

ANCE PROVISIONS
[ Inspection

product shall supply all samples for testing and shall be responsible for
P87 requirements:

bf product._to this specification shall be on the current PRI Qualified Man
b at wivw.eAuditNet.com.

Tests

burpose in accordance

e Review Institute, 161
bnline QPL is available
no products are listed
aser and manufacturer

pound and not a listing

instructions from the

performing all required
nsure that the product

Lifacturer’s List (QML),

4.2.1 Batch testing
4211

4.2.1.2

Batch testing as defined in AS6414

and tested within 90 days of the manufacture of the subject lot.

Batch testing on the same batch and state of cure are acceptable as long as the AS83485-214 O-rings are cured

Batch and the blending of compound as defined in AS6414. All incoming batches and or blended batches shall be tested

per Table 2.
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Table 2 - Batch test

Paragraph Property | TestSample | Requirements | Test Method
4.2.1.3 As Received
4.2.1.3.1 Hardness, Durometer Type “A” AS83485-214 75%5 ASTM D1414 (ASTM D2240)
O-rings
42132 Tensile Strength, Min AS83485-214 1600 psi ASTM D1414
O-rings (11.03 MPa)
42133 Elongation, Min AS83485-214 120% ASTM D1414
O-rings
42134 Specific Gravity/Relative AS83485-214 Preproduction ASTM D1414 (D297)
Density O-rings value £ 0.02 Hydrostatic Method
4214 Acceptance Test (Short Term), AS83485-214 20% ASTM D1414 (D395, Method B)
Compression Set, Percent of O-rings Temp: 392 °F £ 5 °F (200 °C £ 3 °C)
Original Deflection, Max Time: 22 hours * 0.5 hour

4.2.2 Acceptance Tq
Lot as defined in AS64

4,221 Acceptance

sts for O-Rings
14,

| ot Tests for O-Rings

Requirements shown in Table 3 are acceptance lot tests and shall be performed.on each lot on the

The term “part” in Tablg 3 shall be interpreted to mean the O-ring shipped. Itshall be permitted to us

which shall be made fr

O-ring sizes for lot accs

bm the same lot and batch to perform the applicable test.

ptance testing shall be in accordance with AS6837 unless otherwise agreed tq

D-rings being supplied.

e multiple such O-rings

between the customer

and supplier.
Table 3 - Acceptance lot test for O-rings
Paragraph Property | TestSample | Requirements | Tegt Method
4223 As Recgived
4.2.2.31 Hardnegs, Durometer Type “A” Part 755 ASTM D1414 (A§TM D2240)
42232 Tensile Btrength, min Part 1600 psi ASTM D1414
(11.03 MPa)
42233 Elongation, min Part 120 % ASTM D1414
42234 Specific|Gravity/Relative Part Preproduction ASTM D1414 (D397)
Density Value + 0.02 Hydrostatic Meth¢d
4224 Short Term, Compression Set, ASTM D1414 (D395, Method B)
Percent|of Original Deflection, Temp: 392 °F £ 5 °F (200 °C = 3 °C)
Max, O-Ring Cross Sectional Time: 22 hours £/0.5 hour
Thickneps
If 0.064t6)0.110 inch Part 25
If over U-TTO INch Part 20

NOTE: O-rings from the same lot which have not passed visual inspection but are otherwise expected to meet the physical
properties of this specification may be used for specific gravity and compression set testing.

4.2.3 Acceptance Tests for All Other Seal Geometries Other than O-Rings and Plate Seals

For all seal geometries other than O-rings and plate seals, a suitable test plan shall be agreed upon between the purchaser
and supplier. If no specific test plan is established, requirements in 4.2.1 (including Table 2 tests) shall be performed.

NOTE: Parts from the same lot which have not passed visual inspection but are otherwise expected to meet the physical
properties of this specification may be used for specific gravity and volume swell testing.
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4.2.4 Acceptance Tests for Plate Seals
A plate seal is defined as an elastomer bonded to any substrate material whose primary function is to perform as a seal.

For all seal geometries other than O-rings, a suitable test plan shall be agreed upon between the purchaser and supplier. If
no specific test plan is established, requirements in 4.2.1 (including Table 2 tests) shall be performed.

NOTE: Parts from the same lot which have not passed visual inspection but are otherwise expected to meet the physical
properties of this specification may be used for specific gravity and volume swell testing.

4.2.5 Random Sampling

The method shall be as specified in the parts standard, drawing or purchase document. If not specified, product shall be

taken at random from each lot to perform all the required acceptance tests. The number of test iterations for each
requirement shall be specified in the applicable test procedure.

4.2.6 Qualification Tests

All technical requirems
shipment of the produg
the AS6414 document
specimens shall be fro
4.2.6.1 Qualification
The supplier of the pr|
minimum: AMS numbe
and the results of all qu

4.3 Inspection

4.3.1 Dimensional a

4.3.1.1  Prior to insg
requirement
inspected at
significant de

be inspected.

4.3.1.2 For final insg

Level Il with

nts shall be in accordance with applicable material specificatiomand perfo
t to a purchaser. Any change in process or ingredients that would require req
unless otherwise specified by the purchase order, print, or-design data. Fo
m the same production batch and lot using test samples<as specified in Tablg

Test Report
bduct shall make a qualification test report available upon request. This rg

r, manufacturer’s identification and productidesignation, batch and lot numbg
alification tests.

nd Visual Inspection

5 specified herein. Forhend of process inspection, each individual part (1
1X magnification foh'mold flash, backrind, parting line projection, non-fillg
fects in accordance with ISO 3601-3, Grade S or AS5752 requirements. The

an AQL\.0, except that the acceptance number shall be zero.

'med prior to the initial

ualification are listed in

rinitial qualification, all
1.

port shall include at a
r, date of manufacture,

ection, mold flash shall. be’removed from the parts in such a manner that they conform to the

D0%) shall be visually
, flow lines, and other
bntire part surface shall

ection, the_sample size shall be in accordance with ANSI/ASQ Z1.4 single sgampling plan inspection

The sample unit shall

be_one part. Inspection shall be according to ISO 3601-3, Grade S or AS

5752 requirements as

applicable under 2X magnification. In case of disagreement, the visual inspection at 2X magnification shall govern. The
entire part surface shall be manually inspected. The procedures outlined in Annex B of ISO 3601-1 shall be followed for
dimensional inspection. If the purchaser requires a different sampling plan or visual inspection criteria, the manufacturer
shall be informed prior to the time of order

4.4 Test Methods
Shall be as follows:
441 Weight Loss Tests

The weight loss test shall be conducted on samples air-aged at 527 °F + 5 °F (275 °C = 3 °C). Test specimens shall be

conditioned for 24 hours + 0.5 hour in a desiccator before and after air-aging. The specimens shall be weighed immediately
after the desiccation period before and after aging. The percentage weight loss shall be calculated as shown in Equation 1.
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