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Special Notes 

API publications necessarily address problems of a general nature. With respect to particular 
circumstances, local, state, and federal laws and regulations should be reviewed. The use of API 
publications is voluntary. In some cases, third parties or authorities having jurisdiction may choose to 
incorporate API standards by reference and may mandate compliance. 

Neither API nor any of API’s employees, subcontractors, consultants, committees, or other assignees 
make any warranty or representation, either express or implied, with respect to the accuracy, 
completeness, or usefulness of the information contained herein, or assume any liability or responsibility 
for any use, or the results of such use, of any information or process disclosed in this publication. Neither 
API nor any of API’s employees, subcontractors, consultants, or other assignees represent that use of 
this publication would not infringe upon privately owned rights. 

Users of this standard should not rely exclusively on the information contained in this document. Sound 
business, scientific, engineering, and safety judgment should be used in employing the information 
contained herein. 

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly 
train and equip their employees, and others exposed, concerning health and safety risks and precautions, 
nor undertaking their obligations to comply with authorities having jurisdiction. 

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to 
ensure the accuracy and reliability of the data contained in them; however, the Institute makes no 
representation, warranty, or guarantee in connection with this publication and hereby expressly disclaims 
any liability or responsibility for loss or damage resulting from its use or for the violation of any authorities 
having jurisdiction with which this publication may conflict. 

API publications are published to facilitate the broad availability of proven, sound engineering and 
operating practices. These publications are not intended to obviate the need for applying sound 
engineering judgment regarding when and where these publications should be utilized. The formulation 
and publication of API publications is not intended in any way to inhibit anyone from using any other 
practices. 

Any manufacturer marking equipment or materials in conformance with the marking requirements of an 
API standard is solely responsible for complying with all the applicable requirements of that standard. API 
does not represent, warrant, or guarantee that such products do in fact conform to the applicable API 
standard. 
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Foreword 

Nothing contained in any API publication is to be construed as granting any right, by implication or 
otherwise, for the manufacture, sale, or use of any method, apparatus, or product covered by letters 
patent. Neither should anything contained in the publication be construed as insuring anyone against 
liability for infringement of letters patent. 

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 
Massachusetts Avenue NW, Suite 1100, Washington, DC 20001, standards@api.org.
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Evaluating Metallic Material Performance in High-pressure 
Hydrogen Gas 

1 Scope 

1.1 General 

Understanding the fracture behavior of metallic materials in high-pressure H2 environments can be useful 
for selection of materials in underground H2 storage. Currently, there are sparse data on fracture 
mechanics of metallic materials typically used in oil and gas well construction when subject to high-
pressure H2 gas environments. This test program is an effort to generate data to provide some insight into 
testing procedures and material behavior, which over time could help the industry in evaluation and 
selection of materials in such service. 

2 Normative References 

There are no normative references in the document. 

3 Acronyms, Abbreviations, and Symbols 

σ stress 

Kth  threshold stress intensity factor 

CMOD crack mouth opening displacement 

COD crack opening displacement 

C(T) compact tension 

DCPD direct current potential drop 

EDM electrical discharge machining 

El elongation 

FCGR fatigue crack growth rate 

FT fracture toughness 

H2 hydrogen 

H2O water 

H2S hydrogen sulfide 
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