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1. SCOPE:
1.1 Form:

This spégcification covers a low-outgassing silicone (PVMQ) rubbér compound in the form of
molded|rings.

1.2 Application:

Primarily for use in interplanetary space and other hard vacuums from -75° tg +150°C (-103° to
+302°F), with a minimum of condensable outgassing products. While within the earth's
atmosphere, the silicone rubber compound is resistant to deterioration by ozdne, smog, and
weathefing.

1.2.1 Seals|conforming to this specification-are intended for use in electrical connectors,
components, assemblies, and vehicle segments on the external configuratipn of spacecraft,
wherg no condensation can be tolerated on critical surfaces (windows, optigs, thermal control
coatings, etc) when Osuch.critical surfaces may be as cold as 23°C (73°F) gnd the seal may
be as|hot as 150°C (302°F). Seals for man-inhabited areas of spacecraft may require
additipnal testing andapproval.

1.3 Safety {Hazardous‘Materials:

While the maierials, methods, applications, and processes described or refergnced in this
specificption may involve the use of hazardous materials, this specification dges not address
the hazards-which-may-be-involvadin-such-use—lt-is-the-soleresponsibiliby-ofithe 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.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
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Copyright 2003 SAE International

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

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

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


https://saenorm.com/api/?name=3fb1283310ba1d5c613f43dc0e12b33b

AMS 7269B

SAE

AMS 7269B

2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent specified herein. The
latest issue of SAE publications shall apply. The applicable issue of other publications shall be the
issue in effect on the date of the purchase order.

2.1

2.1.1

21.2

21.3

2.2

2.3

2.3.1

SAE Publications:

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

Aeros|

AMS |

Aeros|

AS56
AS87

Aeros|

AIR8S

ASTM H

pace Material Specifications:
P817 Packaging and Identification, Preformed Packings

pace Standards:

B Aerospace Size Standard for O-Rings
Manufacturing and Inspection Standatds‘for Preformed Pac
pace Information Report:

1 O-Ring Tension Testing Calculdtions

Publications:

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM
ASTM
ASTM
ASTM

U.S. Gd

D 624 Rubber Property - Tear Resistance

D 1329 Evaluating Rubber Property - Retraction at Low Tempe

D 1414 Testing Rubber O-Rings

D 3182 Rubber - Materials, Equipment, and Procedures for Mix
Compounds and Preparing Standard Vulcanized Sheef

verntrient Publications:

o 7aVal

kings (O-Rings)

rature (TR Test)

ing Standard
S

Availab

Philadelphia, PA 19111-5094 except as shown in 2.3.2.

Military Standards:

MIL-STD-413 Visual Inspection Guide for Elastomeric O-Rings
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2.3.2 National Aeronautics and Space Administration (NASA) Publications:

2.3.2.1 NASA Johnson Space Center Publication: Available from Lyndon B. Johnson Space Center,
Houston, TX 77058.

SP-R-0022 Vacuum Stability Requirements of Polymeric Material for Spacecraft
Application
2.3.2.2 NASA-Goddard Spauc F:tht Centet (GSFC) Pubtication—Avaitabte-fromGioddard Space

Flight Center, Greenbelt, MD 20771.

GSKC X-735-69-471 Micro-Volatile Condensable Materials System for Polymer
Outgassing Studies

3. TECHNIGAL REQUIREMENTS:

3.1 Material:
Shall bg a compound, based on methyl-phenyl-vinyhsilicone (PVMQ) rubber, [selected,
formulated, cured, postcured, and otherwise precessed to outgas a minimal gmount of
condengable material in hard vacuum (below.1 x 10-6 torr) when heated to any temperature up
to 150°C (302°F) and meeting the requirements of 3.2 (See 8.3).

3.2 Properties:
The product shall conform to the_following requirements; tests shall be perforined on the
product|{supplied, except forithe tests of 3.2.1.4 and 3.2.5, and in accordance|with ASTM D
1414 except as specifiedin'4.5, insofar as practicable:

3.2.1 As Rgceived:

3.2.1.1 Harg¢gness, Durometer

"A" pr equivalent 50+5
3.2.1.2 Tensite-Strengtt; 966-pst 4-5-%
minimum (6.21 MPa)
3.2.1.3 Elongation, minimum 400% 451
3.2.1.4 Tear Resistance, minimum 100 pounds force/ 4.5.2

inch (17.5 kN/m)

3.2.1.5 Corrosion None
3.2.1.6 Specific Gravity Preproduction
Value + 0.03
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3.2.2 Dry Heat Resistance: Temperature: 225°C =2
(437°F + 4)
3.2.2.1 Hardness Change Time: 70 hours = 0.5
Durometer “A” or
equivalent -10 to +10

3.2.2.2 Tensile Strength
Change, maximum -20%

3.2.2.3 ElOl'gat;Ln Chat 10¢€;
maximum -35%

3.2.3 Compression Set: Temperature: 1[/5°C + 2
Percent of Original (B47°F + 4)
Deflegtion, maximum Time: 2P hours = 0.3
Ring Cross Section
Diameter
0.066]|to 0.110 inch
(1.68 fo 2.79 mm), incl 25
Over 0.110 inch
(2.79 mm) 20

3.2.4 Low-Temperature Resistance: 4.5.3
Tempgrature Retraction,
TR10[point, maximum -73°C (-99°F)

3.2.5 Outggssing Hard Vacuum: 454

3.2.5.1 Total Mass Loss, GSFC X-735-69+471 or
maximum 1% JSC SP-R-0022

3.2.5.2 Collected Voldtife GSFC X-735-69+471 or
Condensable-Material, JSC SP-R-0022
maxXimum 0.1%

3.2.5.3 Visibte-Condensabte 4-5-5
Material None
3.3 Quality:

Rings, as received by purchaser, shall be uniform in quality and condition, smooth, as free from
foreign material as commercially practicable, and free from internal imperfections detrimental to
usage of the rings. Surface imperfections shall be no greater than permitted by MIL-STD-413.
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3.4 Sizes and Tolerances:

Shall be as specified on the drawing. Standard size O-rings, as shown in AS568, may be
described by a part number composed of this specification number followed by a dash and
three digits indicating the desired AS568 size. Inspection for conformance to dimensional
requirements shall be made in accordance with AS871.

4. QUALITY ASSURANCE ROVISIONS:

41 Respo |b|:|ty for :uopcut;un.

The vendor of rings shall supply all samples for vendor's tests and shall be responsible for
performing all required tests except for outgassing in hard vacuum (3.2.5). THe outgassing in
hard vapuum tests shall be the responsibility of the purchaser. Purchaser resgrves the right to
sampleland to perform any confirmatory testing deemed necessary to ensure|that the rings
conform to the requirements of this specification.

4.2 Classification of Tests:

421 Acceptance Tests: Tests for the following requirements are acceptance tesis and shall be
performed on each lot:

Requiremeént Paragraph
Reference

Hardness, as#received 3.2.1.1
Tensile Stremgth, as-received 3.2.1.2
Elongation, as-received 3.2.1.3
Specific' Gravity 3.2.1.6
Compression Set 3.2.3
Quality 3.3
Sizes and Tolerances 3.4

4.2.2 Periogic Tests: Tests for the following requirements are periodic tests and shall be performed
at a freguency selected by the vendor unless frequency of testing is specifigd by purchaser:

Requirement Paragraph
Reference
Tear Resistance, Die "B" 3.21.4
Corrosion 3.2.1.5
Dry Heat Resistance 3.2.2
Low-Temperature Resistance 3.24
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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.

4.2.3.1 Fordirect 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.

4.3 Sampll ot el TUDt;IIU.

o
Shall be as follows:

4.3.1 For Agceptance Tests: Sufficient rings shall be taken at random frem each lpt to perform all
required tests; the number of tests for each requirement shall bé as specifigd in the applicable
test procedure or, if not specified therein, not less than three.

4.3.1.1 Aot shall be all rings of the same size from the same batch of compound processed in one

) confinuous run and presented for vendor's inspection at one time. A lot shall not exceed
100 rings or 300 pounds (136 kg), whichever is-the lesser mass, and may be packaged in
smdller quantities and delivered under the basic lot approval provided lot [dentification is
maintained.

4.3.1.2 A batch shall be the quantity of compound run through a mill or mixer at one time.

4.3.1.3 When a statistical sampling plafivhas been agreed upon by purchaser anq vendor, sampling

) shall be in accordance with such plan in lieu of sampling as in 4.3.1 and the report of 4.6
shall state that such plan.was used.

4.3.1.4 If rings smaller than AS568-010 are ordered, seven rings of -214 or -218 size shall be

provided for determining tensile strength and elongation; such rings shall pe from the same
batgh of compoaund cured in the same press and under the same conditiops as the rings
they represent’and postcured with those rings.

4.3.1.5 Not|essithan two rings for compression set tests.

4.3.2 For Periodic Tests: As in 4.3.1 for the batch from which the samples are taken.

4.3.2.1 One ASTM D 3182 test sheet for tear resistance tests.
4.3.2.2 Not less than one ring for corrosion tests.

4.3.2.3 Not less than seven rings for dry heat resistance tests.
4.3.2.4 Not less than one ring for low-temperature resistance tests.
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4.3.3 For Preproduction Tests: As agreed upon by purchaser and vendor and as follows:

4.3.3.1 Tests for resistance to outgassing in hard vacuum shall be performed on specimens cut

from ASTM D 3182 test sheets.

4.4 Approval:

4.41 Sample rings and test sheets shall be approved by purchaser before rlngs for production use

¢ are s '-—' v eSS C apPPTrova '_”-'_' WA V]V asc eSthtSO C >OnprOdUCtI0n
rings shall be essentially equivalent to those on the approved sample rings.

4.4.2 Vendgr shall establish, for each size of ring, parameters for the process corjtrol factors which
will prpduce rings meeting the technical requirements; these shall*constitutg the approved
proceflures and shall be used for manufacturing production rings. If necessary to make any
change in parameters for the process control factors, vendorshall submit fdr reapproval a
statement of the proposed changes in ingredients and/or.processing and, when requested,
sample rings and test sheets. Production rings incorporating the revised prqcedures shall not
be shipped prior to receipt of reapproval.

4.4.2.1 Control factors for producing rings include, but-are not limited to, the following:

Basp polymer, molecular weight distribétion, and pretreatment
Compound ingredients and proportions thereof within established limits
Sequence of mixing compound ingrédients
Typg of mixing equipment
Method and equipment for preparing preforms
Bas|c molding procedure.(compression, transfer, injection)
Curing time and temperature (must be held within plus two, minus zero half lives of the
Hecomposition of the peroxide used)
Presgsure (variations of +10% are permissible)
First postcurestep for complete removal of curing by-products
Ovelrall postcure steps, times, and temperatures
Finighingumethods
Metheds of inspection
PrO G‘ o€ “ARB[" ‘G‘:“‘;G‘
4.4.2.1.1 Any of the above process control factors for which parameters are considered proprietary

by the vendor may be assigned a code designation. Each variation in such parameters

shall be assigned a modified code designation.
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4.5 Test Methods:

4.5.1

Tensile Strength and Elongation: For rings-smaller than can be tested using 1/2 inch (12.7

mm) diameter spools, use successively smaller spools having diameters half the diameter of
the next larger size, 1/4 inch (6.4 mm), 1/8 inch (3.2 mm), or 1/16 inch (1.6 mm), as required.
Spool mounts shall be rotated 180 degrees relative to each other to allow closing to the
compound zero elongation for small O-rings. The spool center-to-center distance for zero
elongation of the ring can be computed from the following formula from AIR851: d = (D — S)/2.
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Resistance: Shall be determined in accordance with ASTM D 624Con S
dard sheet, using Die B.

emperature Resistance: May be determined in accordance with ASTI
(25-mm) long T-50 specimens cut from a standard test sheet in lieu q
fases, specimens shall be stretched to 300% elongation and cooled t¢
F) in a bath of denatured alcohol chilled with liquid’'nitrogen.

Mass Loss and Collected Volatile Condensable Material: The major p
loss and collected volatile condensable:material test of both GSFC XA
P-R-0022 are essentially as follows: A sample of not less than 100 m
b less than 1/16 inch (1.6 mm) in any’dimension. The sample is preco
B°F + 4) and approximately 50%. relative humidity for 24 hours before

able specification and the:gquipment evacuated to 1 x 10-6 torr or les
rature is raised to 125°C + 1 (257°F + 2) and held at temperature for

e material is allowed.to-condense on a guarded collector plate of 1.5

ter maintained at25°C + 2 (77°F + 4). The vacuum source and heate
ean, dry nitrogenis bled into the system to cool the heater bar rapidly
s cooled to approximately 50°C (122°F), the sample holder and colle
ed from the equipment and weighed individually as rapidly as possibl
| mass lost from the sample and percentage of collected volatile cond
lculated.

with AIR851.
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