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Foreword 

This document (EN ISO 11114-4:2005) has been prepared by Technical Committee ISO/TC 58 "Gas 
cylinders" in collaboration with Technical Committee CEN/TC 23 "Transportable gas cylinders", the secretariat 
of which is held by BSI. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by February 2006, and conflicting national standards shall be withdrawn 
at the latest by February 2006. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland 
and United Kingdom. 

 

Endorsement notice 

The text of ISO 11114-4:2005 has been approved by CEN as EN ISO 11114-4:2005 without any modifications, 
except as stated in normative annex NA. 

NOTE Normative references to International Standards are listed in Annex ZA (normative). 
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Foreword 

ISO (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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 11114-4 was prepared by Technical Committee ISO/TC 58, Gas cylinders. 

ISO 11114 consists of the following parts, under the general title Transportable gas cylinders — Compatibility 
of cylinder and valve materials with gas contents: 

⎯ Part 1: Metallic materials 

⎯ Part 2: Non-metallic materials 

⎯ Part 3: Autogenous ignition test in oxygen atmosphere 

⎯ Part 4: Test methods for selecting metallic materials resistant to hydrogen embrittlement 
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Introduction 

It is widely recognised that compressed hydrogen and some hydrogen bearing gases can have an embrittling 
effect on metallic materials, especially steels. This embrittling effect has resulted in the failure of hydrogen 
cylinders (including some bursts) that has led gas cylinder users and manufacturers to adopt specific 
measures. 

The adoption of these measures has eliminated all known failures of hydrogen cylinders from this 
embrittlement phenomenon. 

The basic recommendation was to minimise the stresses in the cylinder wall (see ISO 11114-1) and eliminate 
harmful defects. 

This tensile strength limit of 950 MPa was developed for quenched and tempered gas cylinders of 34 Cr Mo 4 
type steels using steelmaking practices, chemistry and manufacturing techniques typical of those used during 
the early 1980s and successfully used for filling pressures up to 300 bar. This practice has been in widescale 
use up to the current time. Other higher pressures, although at lower tensile strength limits, have also been 
used. 

In recent years, improvements in steelmaking, e.g. by reducing the sulphur and phosphorus contents, have 
indicated the possibility of increasing the tensile strength limit of 950 MPa for embrittling gas service, as a 
result of improvements in the fracture toughness of the material. 

Experimental work has shown that the relevant parameters affecting hydrogen embrittlement are the following: 

a) microstructure resulting from the combination of the chemistry and the heat treatment; 

b) mechanical properties of the material; 

c) applied wall stress; 

d) internal surface imperfections resulting in local stress concentrations; 

e) characteristics of the gas contained (composition, quality, pressure, etc.). 

When developing this part of ISO 11114 only the material aspects, a) and b) above, were considered. Other 
essential features, c) and d), are covered by the relevant parts of ISO 9809. 

This part of ISO 11114 specifies test methods to identify steels which, when combined with the cylinder 
manufacturing requirements specified in ISO 9809 (all parts), will result in cylinders suitable for use in 
embrittling gas service. 

However, some low alloy steels other than 34 Cr Mo 4 may require tensile strength lower than 950 MPa to be 
suitable for the manufacture of gas cylinders for embrittling gas service. 

These tests have been developed following an extensive world-wide programme which incorporated 
laboratory and full scale tests. 
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