BS ISO 19880-7:2025)

Gaseous hydrogen — Fuelling stations

Part 7: Rubber O-rings

°
bSl. Documents

Document Sharing Hub

Full document details: BS ISO 19880-7:2025


https://doi.org/10.3403/BSISO19880?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-iso-19880-7-2025
http://www.avadocuments.com/doc/bs-iso-19880-7-2025

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 19880-7:2025.

The UK participation in its preparation was entrusted to Technical
Committee GSE/6.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2025
Published by BSI Standards Limited 2025

ISBN 978 0 539 19429 6
ICS 43.060.40; 71.100.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 August 2025.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 19880-7:2025


https://doi.org/10.3403/BSISO19880?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-iso-19880-7-2025
http://www.avadocuments.com/doc/bs-iso-19880-7-2025

International
Standard
ISO 19880-7
Gaseous hydrogen — Fuelling First edition
stations — 2025-08
Part 7:
Rubber O-rings
Carburant d'hydrogéne gazeux — Stations-service —
Partie 7: Joints toriques en caoutchouc
Documents
Fse(;e{gggg—r%nobzesr(en) © 1S0 2025 Document Sharing Hub

Full document details: BS ISO 19880-7:2025


https://doi.org/10.3403/BSISO19880?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-iso-19880-7-2025
http://www.avadocuments.com/doc/bs-iso-19880-7-2025

ISO 19880-7:2025(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2025

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
ii
Full document details: BS ISO 19880-7:2025


https://www.iso.org
https://doi.org/10.3403/BSISO19880?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-iso-19880-7-2025
http://www.avadocuments.com/doc/bs-iso-19880-7-2025

ISO 19880-7:2025(en)

Contents Page

FOT@WOTM. ...ttt iv

1 SCOPI@ ...t 1

2
3 S @ T N0 T B U2 00N U (o) 4 2
4

Inside diameters, cross-section diameters and tolerances......................
4.1 CONFIGUIATION ..o
4.2 Inside diameters, d;, cross-section diameter, d,, and tolerances
4.3  Methods of measuring for receiving iNSPECTION ...

5 HOUSING QEIMEIISTONIS ...t
5.1 O -TINE NOUSIIIES -
5.2 Requirements ...
5.2.1 Housing dimensions
5.2.2 Determining O-ring size for custom housing dimensions

5.2.3 Determining housing fill in design of housing.........ccccccne
5.2.4 Determining temperature in design of NOUSINGS ...

Inspection and quality aCCEPLANCE CTILOITA ... 4

Anti-extrusion rings (DACK-UP FINZS) ...t 4
8 Specification Of rUDber MAtETIALS ... 4

8.1 Rubber materials

8.2 CUTIINE SYSTOITIS ..ot

8.3 O -TING FOQUITEIMIEIITS ..o 5

8.4  Detailed requirements of O-ring Materials. ... 7
9 D@SIGNATION SYSTRINL ... 17

9.1 General

0.2 D@SIGNALION COURS ..ot 17

9.3 [AENTIICATION STATEIMIEIIE .....oo oo 18
10 INSTIUCTION IMMATIUAL ...

10.1  General.....nn

10.2  Verification prior to use
Annex A (normative) Exposure testin hydrogen gas ... 19
Annex B (normative) Criteria for appearance of exposed test pieces...........e 21
Annex C (informative) O-ring stress/strain and compression set testing ... 22
BIDLEOZIAPIY ...t 23

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
iii

Full document details: BS ISO 19880-7:2025


https://doi.org/10.3403/BSISO19880?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-iso-19880-7-2025
http://www.avadocuments.com/doc/bs-iso-19880-7-2025

ISO 19880-7:2025(en)

Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent rights
in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) patent(s)
which may be required to implement this document. However, implementers are cautioned that this may not
represent the latest information, which may be obtained from the patent database available at www.iso.org/
patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement. For an explanation of the voluntary nature of standards, the meaning of ISO
specific terms and expressions related to conformity assessment, as well as information about ISO's
adherence to the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 197, Hydrogen technologies.
Alist of all parts in the ISO 19880 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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International Standard ISO 19880-7:2025(en)

Gaseous hydrogen — Fuelling stations —

Part 7:
Rubber O-rings

1 Scope

This document specifies the requirements for rubber O-rings and their housing dimensions, which seal gaseous
hydrogen, in high-pressure hydrogen devices for gaseous hydrogen fuelling stations, such as valves, filters,
joints, breakaways and other such devices. This document is applicable to O-rings suitable for sealing hydrogen
gas of up to 70 MPa nominal working pressure, in the operating temperature range of =40 °C to 65 °C.

This document contains safety requirements for the design of O-rings and their housing dimensions,
compound design, and test methods for seal systems. This document applies to newly manufactured O-rings
for hydrogen gas seal in high-pressure hydrogen devices used in hydrogen fuelling stations.

NOTE1 This document was developed using the ISO 3601 series.

NOTE 2  This document was developed based on several temperature classes of rubber O-rings suitable for use with
high-pressure hydrogen seals in devices for gaseous hydrogen stations.

NOTE 3 The operating temperature is not a temperature of the hydrogen gas to be sealed by the O-ring gas seal
system. Regardless of the operating temperature, the hydrogen gas temperature to be sealed can rise up to 180 °C.

NOTE4  The O-ring seal system for the high-pressure hydrogen devices are designed by the device manufacturers.
The detailed specifications of the O-rings and design of static or non-static high-pressure hydrogen seal systems for
the high-pressure hydrogen devices are determined as agreed upon between the interested parties by referring to
this document.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

[SO 48-2:2018, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardness between
10 IRHD and 100 IRHD

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

[SO 815-1:2019, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 1: At ambient
or elevated temperatures

ISO 1382, Rubber — Vocabulary
ISO 1629, Rubber and latices — Nomenclature

ISO 2921, Rubber, vulcanized — Determination of low-temperature characteristics — Temperature-retraction
procedure (TR test)

ISO 3601-1:2012, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections, tolerances and
designation codes
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ISO 3601-1, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections, tolerances and
designation codes
ISO 3601-2:2016, Fluid power systems — O-rings — Part 2: Housing dimensions for general applications
ISO 3601-2, Fluid power systems — O-rings — Part 2: Housing dimensions for general applications
ISO 3601-3, Fluid power systems — O-rings — Part 3: Quality acceptance criteria
[SO 3601-4, Fluid power systems — O-rings — Part 4: Anti-extrusion rings (back-up rings)
[SO 5598, Fluid power systems and components — Vocabulary
ISO 14687:2019, Hydrogen fuel quality — Product specification
ISO 18899, Rubber — Guide to the calibration of test equipment
[SO 19880-1, Gaseous hydrogen — Fuelling stations — Part 1: General requirements
ASTM D1414, Standard Test Methods for Rubber O-Rings
ASTM D1414-15, Standard Test Methods for Rubber O-rings

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1382, ISO 5598 and ISO 19880-1
and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:
— ISO Online browsing platform: available at https://www.iso.org/obp
— IEC Electropedia: available at https://www.electropedia.org/

31
operating temperature
environmental temperature in which a device equipped with an O-ring gas seal system operates

4 Inside diameters, cross-section diameters and tolerances

4.1 Configuration

The shape of the O-ring shall be toroidal, as shown in Figure 1.
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d, cross-section diameter

Figure 1 — Typical O-ring configuration

4.2 Inside diameters, d,, cross-section diameter, d,, and tolerances

The typical combinations of inside diameters, d,, cross-section diameters, d, are shown in ISO 3601-1:2012,
Tables 1 - 11. The inside diameter and cross-section diameter of O-rings for the high-pressure hydrogen
devices are determined by reference to ISO 3601-1:2012, Tables 1 - 11.

4.3 Methods of measuring for receiving inspection

When it is necessary to inspect O-rings that conform to this document at the time of customer receipt, it is
the responsibility of the interested parties to decide the inspection procedure. ISO 3601-1:2012, Annex B
provides possible methods for such a procedure for information.

5 Housing dimensions

5.1 O-ring housings
O-ring housing shall be designed in accordance with ISO 3601-2.

NOTE The applicable International Standard for each high-pressure hydrogen device provides the requirements
for the performance of seal systems of the device that incorporates the O-ring and its housing.

Rubber O-rings are sometimes used as a sealing material for the joint of two high-pressure hydrogen devices.
In this case, the two devices are joined via an O-ring, and it is necessary for the O-ring groove at the joint to
conform to this document when completed. If the devices to be joined cannot be specified, i.e. if the state in
which the O-ring groove is completed cannot be defined, it is outside the scope of this document.

5.2 Requirements

5.2.1 Housing dimensions

Housing dimensions shall be designed in accordance with [SO 3601-2:2016, 6.1.

5.2.2 Determining O-ring size for custom housing dimensions

For hardware dimensions not listed in ISO 3601-2:2016, Tables 1 - 7, ISO 3601-2:2016, Annex B provides a
procedure for identifying the proper O-ring for use in housings for specific hardware.
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