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SAE INDUSTRY TECHNOLOGIES CONSORTIA
AEROSPACE STANDARDS AND PART QUALIFICATION PROGRAM

FOREWORD

On the 1! January 2015 the SAE Industry Technologies Consortia (SAE ITC) acquired the ADS Aerospace
Standards, previously known as the Society of British Aerospace Companies (SBAC) Aerospace Standards. The
SAE ITC established in 2003 operates as a trade association as part of the SAE International Enterprise, providing a
unique framework serving the automotive, aerospace and commercial vehicle sectors. Clients include private
companies, government agencies, individuals and trade associations. Building consensus and breakthrough barriers
to achieve solutions, and the ways by which those solutions take shape are tailored to each client’s individual needs.

The legal obligations and copyright authority of all Aerospace Standards that were issued by the ADS Group Limited
are therefore assigned / transferred to the SAE ITC.

These Standards are produced by the SAE ITC with the assistance of, and for the benefit of the Aerospace Industry,
as part of a continuous programme of Standardisation for Aerospace application under the control of the Technical
Standards Committee (TSC) of the SAE ITC.

SAE ITC Standards are published as part of the series of SAE ITC Aerospace Industry Standards, and where
appropriate, additional manufacturing and inspection requirements are issued as Reference Sheets (RS) or
Technical Specifications (TS). It is the responsibility of those using or specifying a Standard to ensure the product,
process, or manufacturer so used or specified, is appropriate for the task or role in question. The SAE ITC wishes to
draw special attention to the fact Technical Specifications (TS) include testing and procedures by which a user or
Design Authority can establish whether a particular manufacturer, prima facie, has the capability to produce
hardware in accordance with the appropriate standards and related specifications.

The SAE ITC, its servants, or representatives accept no responsibility for the continued quality of hardware items
produced against the relevant drawings and specifications; this responsibility remains with the user.

Whilst the SAE ITC takes all reasonable care in the preparation of its Standards, neither the SAE ITC, its officers,
employees, servants, agents or representatives, shall have any responsibility or liability whatsoever with respect to
any act or omission (whether negligent or not) of whatsoever nature, or in connection with the preparation of the
Standards or any part thereof. These responsibilities are those of the user or Design Authority. Users of SAE ITC
Standards agree that any such liability on the part of the SAE ITC is excluded to the maximum extent permitted by
law. SAE ITC Standards may be changed from time to time, and both users and manufacturers of these parts should
ensure they are in possession of the latest issue of the Standards and supporting documentation before adoption or
the commencement of production.

It is recommended that Technical Specification TS260, Metallic Materials List of Alternative Material Standards, be
consulted prior to manufacture of SAE ITC products.

Each Standard is a facsimile or electronic reproduction of a master drawing, and therefore, any outline view scales
stated are not necessarily reproduced accurately. A Master Index of all SAE ITC Aerospace Standards is published
separately on the SAE ITC website.

All references to Standards include reference to RS and TS publications.

Details of this and any further information can be obtained from the SAE ITC.

SAE Industry Technologies Consortia provides that this standard is published by SAE ITC to advance the state of technical and engineering sciences. The
use of this standard is entirely voluntary and this applicability and suitability for any particular use, including any patent infringement arising therefrom, is the
sole responsibility of the user.

© 2019 SAE ITC. Documents

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form o by aiiy means, Blestan@ent Sharing Hub
mechanical, photocopying, recording or otherwise, without prior written permission of SAE ITC.
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1. SCOPE
1.1 General :

1.1.1  This Technical Specification controls surface condition, manufacturing defects, inspection
requirements and defines the methods of measurement for Elastomeric Toroidal Sealing
Rings (O-Rings).

1.2 Limitations :

1.2.1 ltis applicable to static (including gasket) applications only, not dynamic.

1.2.2 It refers only to fully formed O-Rings produced by moulding processes and does not cover
scarf-jointed O-Rings created from fully-cured round cords.

2. REFERENCED DOCUMENTS

21 NORMATIVE - The following documents, in whole or in part, are normatively referenced in
this Technical Specification and are indispensable for its application. For dated / revision
listed references, only the issue cited applies. For undated / revision listed references, the
latest issue of the referenced document (including any amendments) applies.

2.1.1 British Standards Institution (bsi.)
BS 1134  Assessment of surface texture - Guidance and general information
BS F 68 Controlled storage of vulcanized rubbers for use in aerospace applications
BS F 69 Specification for Packaging and identification of vulcanized rubber items
2.2 BIBLIOGRAPHY - Informative.

2.2.1 SAE Industry Technologies Consortia (ITC)

RS611 Recommendations for the Identification & Packaging of Rubber
Components
RS612 Recommended Storage Procedure for Rubber and Rubber Components

RS613 Recommended Storage Life for Rubber & Rubber Components

RS614 Recommended Colour Code for the Identification of Rubbers in Aircraft
2.2.2 SAE International
AS871 Manufacturing and Inspection Standards for Preformed Packings
(O-Rings)
Documents
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3. DEFINITIONS

3.1 For the purposes of this specification, the following definitions apply : -
3.2 0O-Ring Standard Features

3.2.1 Toroid : In this specification’s context; of round ring form with circular cross-section
(similar to a ring donut).

3.2.2 Cord : The form of the extruded or moulded lengths of cylindrical elastomer (i.e. round
cord). Its context here is just to distinguish the physical elastomer from the internal
diameter air hole (see limitation clause 1.2.2).

3.2.3 Cross Section : The cross sectional diameter (CSD) of the Cord elastomer and not to be
confused with a section thru a whole O-Ring. The CSD is an inspectable feature and can
be used for size ordering.

3.2.4 Internal Diameter (ID) : The diameter of the hole thru the centre of an O-Ring when
measured and supported in the truly round state (with no freeform distortion). The ID is an
inspectable feature and can be used for size ordering.

3.2.5 Outside Diameter (OD) : This is normally an auxiliary size, being a resultant of the
ID + 2xCSD and therefore not an inspectable feature nor used for size ordering.

3.3 Mould Tool Forming Defects
3.3.1 Parting-line Projection : Better known as Flash and lesserly Spew.

a) A ridge of material situated around the mould split-line (Parting-line). It is caused by
worn or excessively rounded mould edges.

b) Feather Flash is a very thin extension of the Flash which radiates outward even
further.

3.3.2 Combined Flash : Various combinations of moulding Flash, Offset and other Parting-line
Projections.

3.3.3 Parting-line Indentation : A shallow saucer-like recess sometimes triangular in shape,
located adjacent to the mould split-line. They are caused by deformation of the mould edge
at the mould split-line.

3.3.4 Offset : Where the two halves of the mould are misaligned to each other, resulting in a
continuous or partial stepped edge around the mould split-line.

a) A Mismatch is when the CSD radii are different sizes in each half of the mould.

b) An Off-register can be caused through the two halves of the mould being out of
register to each other i.e. not concentric.

c) A combination of both a) & b).

3.3.5 Mould Deposit Imprints : Surface indentations, irregular in shape, with a rough surface
texture. They are caused by the build-up of hardened deposits adhering to the mould
cavities. They are not to be confused with loose deposits that embed into the O-Ring
surface (see clause 3.4.2).

34 0O-Ring Surface Condition Defects

3.4.1 Foreign Material : Any extraneous matter embedded into the surface of the O-Ring. It
shall normally require its removal by the manufacturer (see clause 3.4.2).

3.4.2 Indentation & Inclusion :

a) Any inclusion depression resulting from the removal of embedded Foreign Matter
loose in the mould.

b) Surface indentations, irregular in shape having a rough surface texture, ceﬂﬁﬂuments
build-up of hardened deposits adhering to the mould.
Form : SAEITC A4 TS Frame iss.5

Document Sharing Hub

Full document details: SAE TS49-3


http://www.avadocuments.com/doc/sae-ts49-3
http://www.avadocuments.com/doc/sae-ts49-3

™ SAE ITC Technical Specification - TS49™
Issue 3
Date : Jan 2019

Page 4 of 15

A Program of SAE ITC

3.4.3 Backrind : A longitudinal defect in which the elastomer immediately adjacent to the mould
split-line shrinks below the level of the moulding (a groove), with the resulting flash-line
often appearing ragged and torn. This is caused by mould pre-cure of the flash (uneven
curing).

3.4.4 Non-fill : A surface discontinuity most commonly shaped as irregular flat spots or ribbon-
like stripes with variable orientation. They are generally coarser than the normal O-Ring
surface texture. They are caused by incomplete filling of the mould due to air-trapping etc.

3.45 Flow Mark : A thread-like recess, usually curved, with very slight depth in the unflexed
state. They have normal O-Ring surface texture and a radiused edge. They are caused by
two portions of flowing elastomer material coming together with incomplete coalescence.

3.5 0O-Ring Rectification Defects

3.5.1 Excessive Trimming : Flattened (Flats) and often roughened areas around the inner
and/or outer mould split-line caused by excessive trimming to remove Offset and Flash.

4. MANUFACTURING REQUIREMENTS

4.1 Mould Condition
411 Surface Texture

The general finish of the O-Rings will be determined by the finish and cleanliness of the
mould cavities from which they are produced. The surface texture of the mould’s forming
cavities shall be < 16 pin (0,4 pm), when measured in accordance with BS 1134. The
surfaces shall be clean prior to their use.

4.2 O-Ring Quality
421 Dimensional Tolerance & Form

The finished dimensions of the O-Rings shall conform to those stated in their relevant
component standard, based upon the typical dimensions shown in Figure 1 of @D (Internal
Diameter) and @C (Cross-sectional Diameter).

The preferred methods of measurement are described in Section 5.

Important : All variations in final shape including the permitted defects described in
clauses 4.2.3 to 4.2.6, shall fall within the CSD encompassing envelope limits stated for
each component standard.
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Figure 1
Section thru a typical Toroidal O-Ring

4.2.2 Surface Condition

Surface defects such as inclusions and indentations, backrind, flow marks and other
indicated faults, shall not exceed the limits described in Appendix-A.

Unless otherwise stated, an O-Ring’s surface shall be inspected for defﬁts usin'grI
2x magnification with a minimum illumination of 4000 lux. ocuments
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