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required by the applica

ble procurement document. In the event of conflict in requirements, the order
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sphate ester fluids, but
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compound for hydraulic
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C exemption has been
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bf precedence shall be:

" this document)
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4. This document

Applicable purchaser’s drawing or parts standard

Specification referenced on the drawing

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

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.

Copyright © 2023 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

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/AMS7361B
Email: CustomerService@sae.org

http://www.sae.org
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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 specific 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 Publications$

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0004; Tel: 8771606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2817 Packaging and Identification of Molded Elastomeric Seals and<Sealing Component$

AIR851 O-Ring Tension Testing Calculations

ARP3050 Suitable Test Sizes for O-Ring Specifications

AS568 Aerospace Size Standard for O-Rings

AS1241 Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft

AS5316 Storage of Elastomer Seals and Seal Assemblies Which Include an Elastojner Element Prior to

Hardware Assembly
AS5752 Aerospace - Visual Inspection:Standard for Elastomeric, Sealing Elements Other tHan O-Rings

AS6414 Manufacturing  Processing Requirements for Molded Elastomer Components Used in
Aerospace Applications

AS7217 O-ringg Molded.From AMS7361 Ethylene Propylene Rubber for Static Applications

AS7982 Static Beal Fest Fixture and Procedure

2.2 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 Method for Rubber Property - Compression Set Method B

ASTM D471 Standard Test Method for Rubber Property - Effects 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)

ASTM D1414 Standard Test Methods for Rubber O-Rings
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Standard Test Method for Rubber Property - Durometer Hardness

Standard Test Methods for Rubber - Identification by Infrared Spectrophotometry

meric Compound

Standard Test Method for Compositional Analysis by Thermogravimetry (TGA)

ASTM D2240
ASTM D3677
ASTM D7426
Elasto
ASTM E1131
2.3 1SO Publications

Copies of these documents are available online at https://webstore.ansi.org/.

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

Cross Sections, Tolerances and

ISO 3601-1 Fluid Power Systems - O-Rings - Part 1. Inside Diameter,
Designation Codes
ISO 3601-3 Fluid Rower Systems - O-Rings - Part 3: Quality Acceptance Criteria

2.4 PRI Publications

Available from Perform

www.pri-network.org.

PD2000
PD2102
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Table 1 - Qualification properties

Paragraph Property | Test Sample | Requirements Test Method

3.2.1 As Received

3.2.11 Hardness, Durometer AS568-214 O-rings | 805 ASTM D1414 (D2240)
Type “M”

3.21.2 Tensile Strength, Minimum | AS568-214 O-rings | 1350 psi (9.6 MPa) | ASTM D1414

3.2.1.3 Elongation, Minimum AS568-214 O-rings | 125% ASTM D1414

3.214 Specific Gravity/Relative AS568-214 O-rings | Preproduction ASTM D1414 (D297),

Density Value £0.02 Hydrostatic Method
3.2.2 Glass Transition (Tg) by AS568-214 O-rings | -67 °F (-55 °C) ASTM D7426

Midpoint, Maximum
3.2.3 Temperature Retraction AS568-214 O-rings | -60 °F (-51 °C) ASTM D1414 (D1329),

Test [TR-10], Maximum 75% Elongation
3.24 Compregsion Set. Percent | O-ring 40% ASTM D1414 (D395, Method B)

of Original Deflection, 30% Temperatyre: 250 °F + 4 °F

Maximu (121 °C+2°C)

O-Ring Cross-Sectional Time: 22 hours % 2 hours

Thicknesgs

0.064 t0[0.110 Inch

over 0.1/10 Inch
3.2.5 Percent [of Original AS568-214 O-rings | 50% ASTM D1414 (D395, Method B)

Deflectign, Maximum Temperatyre: 250 °F + 4 °F

(121 °C+2°C)
Time: 70 hours + 2 hours
3.2.6 Dry Heat Resistance ASTM D573
3.2.6.1 Hardnegs, Durometer AS568-214 O-rings [x0.to +10 ASTM D1414 (D573)

Type “M[ Change Temperatyre: 300 °F £ 4 °F
3.2.6.2 Tensile ﬁtrength Change, | AS568-214 O-rings' | -25% (149°C £ 2°C)

Maximu Time: 70 hours + 2 hours
3.2.6.3 Tensile Elongation AS568-214 ©=rings | -20%

Change] Maximum
3.2.7 Hydraulic Fluid Resistance, All Fluids\(see Note 1) ASTM D471
3.2.7.1 Hardnegs, Durometer AS568-214 O-rings | 0to-10 ASTM D1414 (D471)

Type “M[ Change Temperatyre: 160 °F £ 4 °F
3.2.7.2 Tensile $trength, Minimum | AS568-214 O-rings | 1200 psi (8.2 MPa) (71°C+2°C)
3273 Tensile Elongation, AS568-214 O-rings | 125% Time: 70 hours + 2 hours

Minimum
3.274 Volume [Change AS568-214 O-rings | +1to +18
3.2.75 Compresgsion Set AS568-214 O-rings | 20%

Percent |of Original

DeflectignsMaximum
3.2.8 HydraulicEluid Resistance All Eluids (enn Note 1) ASTM D471
3.2.81 Hardness, Durometer AS568-214 O-rings | 0to -15 ASTM D1414 (D471)

Type “M” Change Temperature: 225 °F + 4 °F
3.2.8.2 Tensile Strength, Minimum | AS568-214 O-rings | 1200 psi (8.2 MPa) (107 °C £ 2 °C)
3.2.8.3 Tensile Elongation, AS568-214 O-rings | 125% Time: 334 hours * 2

Minimum hours
3.2.84 Volume Change AS568-214 O-rings | +1to +18
3.2.9 FTIR AS568-214 O-rings | Preproduction ASTM D3677 (Pyrolysis Polymer

Spectrum Dependent)
3.2.10 TGA AS568-214 O-rings | Preproduction See4.4.2
Curve
3.2.11 Static Cycle Testing
3.2.11.1 Leakage Fixture Testing | AS568-214 O-rings | No Leaks | See 4.4.1

NOTE 1: Required test fluids: all AS1241 Type IV Class 1 fluids and all AS1241 Type V Grade A and Grade B fluids that
are commercially available
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3.3  Quality

All product, as received by the purchaser, shall be as specified in the SAE AS7217 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 Shelf Life

Product produced from this material is shelf life controlled per AS5316 unless otherwise specified by customer
procurement documents.

3.5 Dimensions and Tolerances

All dimensions and tolerances shall be as specified in the parts standard, drawing or purchase document (see 1.3). If not

specified, O-rings stanfdard sizes and tolerances shall be per AS568. The procedures outlined in A

shall be followed for di
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’

ensional inspection.
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ANCE PROVISIONS
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t.com:

Annex B of 1ISO 3601-1

ance Review Institute,

Warrendale, PA 15086-7527, Tel: +1 724-772-1616, Faxi+1 724-772-1699. The online QPL is

ee 8.2). If no products
en the purchaser and

pound and not a listing

02, and the instructions
n. Requalification may

made to the elastomer
available fluids.

er reserves the right to
7361 requirements.

nufacturer’s list (QML),

4.2 Classification of

4.2.1 Batch Testing

Tests

AS6414 defines batch testing. Testing on the same batch and state of cure are acceptable as long as the AS568-214
O-rings are cured and tested within 90 days of the manufacture of the subject lot.

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

per Table 2.


http://www.eauditnet.com/
http://www.eauditnet.com/
https://saenorm.com/api/?name=caacac6bda0e432ee3ac4cfc39a2e832

SAE INTERNATIONAL AMS7361™B Page 6 of 10
Table 2 - Batch test
Paragraph Property | Test Sample | Requirements Test Method
3.2.1 As Received
3.2.11 Hardness, Durometer AS568-214 O-rings | 805 ASTM D1414 (D2240)
Type ‘M’
3.21.2 Tensile Strength, Minimum | AS568-214 O-rings | 1350 psi ASTM D1414
(9.6 MPa)
3.213 Elongation, Minimum AS568-214 O-rings | 125% ASTM D1414
3.214 Specific Gravity/Relative AS568-214 O-rings | Preproduction ASTM D1414 (D297),
Density Value +0.02 Hydrostatic Method
3.24 Compression Set AS568-214 O-rings | 30% ASTM D1414 (D395, Method B)
Percent of Original Temperature: 250 °F £ 4 °F
Deflection, Maximum (121 °C+£2°C)
Time: 22 hours + 2 hours
3.2.7 Hydraulig Fluid Resistance (see Note 2) ASTM D471
3.2.74 Volume Change AS568-214 O-rings | +1to +18 ASTM'D1414 (D471)
Temperatufe: 160 °F £ 4 °F
(71 °C+2°C)
Time: 70 hours * 2 hours

NOTE 2: Required tes

4.2.2 Acceptance Lqgt Tests

4221

Acceptance Lot Tests for O-Rings

t fluid: one AS1241 Type V Grade A or Grade B fluid thatlis commercially available

Requirements shown i Table 3 are acceptance lot tests and shall be performed on each lot on the D-rings being supplied.

The term “part” in Tablg 3 shall be interpreted to mean the-O-ring shipped. It shall be permitted to use multiple such O-rings

which shall be made fr
O-ring sizes that are s
If the O-ring size is sug

of proxy AS568-214 O
be acceptable.

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

itable for testing (tensile and elongation) are shown in ARP3050.

Table 3 - Acceptance lot test for O-rings

h that the test cannot:be performed reliably on the O-ring (or multiple O-ringp of this size), then use
-rings cured from.the same batch within 90 days of O-ring cure with the same state of cure shall

Paragraph Property | TestSample | Requirements Tlest Method
3.21 As Recdived
3.2.1.1 Hardness-BurometerType—-M"— Part 805 ASTM-D14114 (D2240)
3.214 Specific Gravity/Relative Part Preproduction ASTM D1414 (D297),
Density Value +£0.02 Hydrostatic Method
3.24 Compression Set Percent of ASTM D1414 (D395, Method B)
Original Deflection, Maximum Temperature: 250 °F £ 4 °F
O-Ring Cross-Sectional (121°C+2°C)
Thickness Time: 22 hours + 2 hours
0.064 to 0.110 Inch Part 40%
Over 0.110 Inch Part 30%
3.2.7 Hydraulic Fluid Resistance (see Note 3) ASTM D471
3.2.74 Volume Change Part +1to +18 ASTM D1414 (D471)
Temperature: 160 °F £ 4 °F
(71°Cx2°C)
Time: 70 hours + 2 hours

NOTE 3: Required test fluid: one AS1241 Type V Grade A or Grade B fluid that is commercially available
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4.2.2.2 Acceptance Lot Tests for All Other Seal Geometries Other Than O-Rings and Plate Seals
Requirements shown in Table 4 are acceptance lot tests and shall be performed on each lot on the seals being supplied.

The term “part” in Table 4 shall be interpreted to mean the elastomer seal part being shipped. It shall be permitted to use
multiple such parts which shall be made from the same lot and batch to perform the applicable test.

Table 4 - Acceptance lot test for all other seal geometries except O-rings and plate seals

Paragraph Property | TestSample | Requirements | Test Method

3.21 As Received

3.214 Specific Gravity/Relative Part Preproduction ASTM D1414 (D297),

Density Value £0.02 Hydrostatic Method

3.2.7 Hydraulic Fluid Resistance (see Note 4) ASTM D471

3.274 Volume [Change Part +1to +18 ASTM D14JI4 (D471)
Temperattte: 160 °F £ 4 °F

(71°Cx2°C)

Time: 70 hours * 2 hours

NOTE 4: Required tegt fluid: one AS1241 Type V Grade A or Grade B fluid that is commercially avgilable
4.2.2.3 Acceptance Lot Tests for Plate Seals
A plate seal is defined ps an elastomer bonded to any substrate materialwhose primary function is fo perform as a seal.

For plate seals, a suitable test plan shall be agreed upon between themser and supplier. If no specificltest plan is established
requirements in 4.2.1 including Table 2 tests shall be performed.

423 Lot
AS6414 as defined.

4.2.4 Random Samgling

The method shall be ap specified in the partsistandard, drawing, or purchase document. If not specified, product shall be
taken at random from ¢ach lot to perform all’'the required testing in Tables 3 and 4 where applicablg per the part type. The
number of test specimé¢ns for each requirement shall be specified in the applicable test procedure.

4.2.5 Qualification Tests

All technical requiremgnts shall be in accordance with applicable material specifications and performed prior to the initial
te @’ purchaser. Any change in process or ingredients that would require requalification are listed in
i ifi ' ' r initial qualification, all
specimens shall be from the same production batch and lot using test samples as specified in Table 1.

4.2.5.1 Qualification Test Report

The supplier of the product shall make a qualification test report available upon request. This report shall include at a
minimum: AMS number, manufacturer’s identification and product designation, batch and lot number, date of manufacture,
and the results of all qualification tests.

4.3 Inspection

Dimensional and visual inspection:

4.3.1 Prior to inspection, mold flash shall be removed from the parts in such a manner that they conform to the
requirements specified herein. For end of process inspection, each individual part (100%) shall be visually inspected

at 1X magnification for mold flash, backrind, parting line projection, non-fills, flow lines, and other significant defects
in accordance with ISO 3601-3, Grade S or AS5752 requirements. The entire part surface shall be inspected.
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4.3.2 For final inspection, the sample size shall be in accordance with ANSI/ASQ Z1.4 single sampling plan inspection
Level Il with an AQL 1.0, except that the acceptance number shall be zero.

The sample unit shall be one part. Inspection shall be according to ISO 3601-3, Grade S or AS5752 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

441 Static Cycle Testing

Extreme temperature and cyclic testing shall be performed per AS7982 using the test steps shown below. Leakage at each
leakage check shall bg insufficient to form a drop. Test fluids shall be per Note 1. Design operating pressure shall be

5000 psi. Test report per AS7982 shall be included. Temperature transition time for heating or_¢eoliphg is not critical and up
to the discretion of the ftesting house. At no time during testing should significant leakage (astéady gtream) occur.

Test steps shall be as follows after bleeding air out of the fixture:
1. Leakage check: ropm temperature at 5000 psi

2. 160 °F soak for 72]hours at 50 psi

3. Leakage check: ropm temperature at 5000 psi

4. Transition to -65 °K at 50 psi

5. Leakage check: -6p °F at 5000 psi

6. 100000 impulse cycles 0 to 5000 to 0 psi at 160 °F

7. 100000 impulse cycles 0 to 5000 to 0 psi at 225.°F

8. Transition to -65 °K at 50 psi

9. Leakage check: -6 °F at 5000 psi

4.4.2 Thermogravimptric Analysis

A TGA curve for the qualification sample shall remain as part of the permanent record for the qualified compound. TGA
curve shall be obtained pef/ASTM E1131 using a heating rate of 68 °F/min (38 °C/min ) in nitrogen fip to 1202 °F (650 °C).
At 1202 °F the gas will[be_switched to air or oxygen and heated at 68 °F/min (38 °C/min) to 1823 °F|(995 °C). Temperature

of the sample shall be maintained at 1823 °F (995 °C) for 1 minute before the test is completed. Sample composition shall
be determined per ASTM E1131.

4.5 Approval

451 Unless otherwise specified by purchase order, print, or design data, when a change per AS9100, PD2102, or
AS6414 occurs in ingredients, manufacturing, and/or processing reapproval to this material standard shall
be required.

4.5.2 The manufacturer shall establish, for each size of seal, parameters for the process control factors which will produce
seals meeting the technical requirements per 4.2.1 of this specification. Control factors for producing seals shall be
per AS6414. If any change in ingredients, type of equipment for processing, or manufacturing procedures is
necessary, the manufacturer shall submit for reapproval a statement of the proposed changes and, when requested,
sample product. Production product made by the revised procedure shall not be shipped prior to receipt
of reapproval.
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