
AMPP TM21451-2023

AMPP TM21451-2023
Approved March 6, 2023

Evaluation of Carbon and Low-Alloy 
Steels for Resistance to Stress-Oriented 

Hydrogen-Induced Cracking (SOHIC)

©2023 Association for Materials Protection and Performance (AMPP). 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 AMPP.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/nace-ampp-tm21451-2023-pdf/


AMPP TM21451-2023
©2023 Association for Materials Protection and Performance (AMPP). All rights reserved. 

2

Evaluation of Carbon and Low-Alloy 
Steels for Resistance to Stress-Oriented 

Hydrogen-Induced Cracking (SOHIC)
This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope, 
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard 
or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance 
with this standard. Nothing contained in this AMPP standard is to be construed as granting any right, by implication or 
otherwise, to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, 
or as indemnifying or protecting anyone against liability for infringement of Letters Patent. This standard represents 
minimum requirements and should in no way be interpreted as a restriction on the use of better procedures or materials. 
Neither is this standard intended to apply in all cases relating to the subject. Unpredictable circumstances may negate 
the usefulness of this standard in specific instances. AMPP assumes no responsibility for the interpretation or use of 
this standard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP 
in accordance with its governing procedures and policies which preclude the issuance of interpretations by individual 
volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, environmental, and regulatory 
documents and for determining their applicability in relation to this standard prior to its use. This AMPP standard may 
not necessarily address all potential health and safety problems, or environmental hazards associated with the use of 
materials, equipment, and/or operations detailed or referred to within this standard. Users of this AMPP standard are also 
responsible for establishing appropriate health, safety, and environmental protection practices, in consultation with appro-
priate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory requirements prior 
to the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic review and may be revised or withdrawn at any time 
in accordance with AMPP technical committee procedures. AMPP requires that action be taken to reaffirm, revise, or 
withdraw this standard no later than five years from the date of initial publication and subsequently from the date of each 
reaffirmation or revision. The user is cautioned to obtain the latest edition. Purchasers of AMPP standards may receive 
current information on all standards and other AMPP/NACE/SSPC publications by contacting AMPP Customer Sup-
port, 15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@ampp.org).

Document History:

2023-03-06: Approved by AMPP Standards Committee (SC) 08, Metallic Material Selection & Testing

AMPP values your input. To provide feedback on this standard, please contact: standards@ampp.org
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Foreword

Carbon and low-alloy steels in plate form and their welded products may be susceptible to one or more forms of envi-
ronmental cracking when exposed to wet H2S service conditions. These include, for example, (1) sulfide stress crack-
ing (SSC) of hard zones and welds; (2) hydrogen-induced cracking (HIC) in the parent metal; and (3) stress-oriented 
hydrogen-induced cracking (SOHIC) in the region adjacent to welds of nominally acceptable hardness. Extensive work 
has been conducted over many years to understand various fundamental and applied aspects of these phenomena. 
Experiences in refinery wet H2S operations have directed particular attention to understanding SOHIC and the various 
metallurgical and environmental parameters that govern its occurrence.

Scope

This standard was prepared to provide a test method for consistent evaluation of pipeline and pressure vessel steels 
to SOHIC caused by hydrogen absorption from aqueous sulfide corrosion. The test conditions are not designed to 
simulate any specific service environment. The test is intended to evaluate resistance to SOHIC only, and not to other 
adverse effects of sour environments such as sulfide stress cracking (SSC), pitting, or mass loss from corrosion.

Rationale

A number of AMPP technical publications1-6 and technical reports have focused on several issues related to the service-
ability of carbon steel equipment in wet H2S service. One of these issues is the evaluation of steels to determine their 
resistance to SOHIC. Other test methods have been standardized for evaluation of SSC and HIC; NACE Standards 
TM0177, TM0316, and TM0284 are extensively utilized in the evaluation and qualification of steels for determination of 
resistance to SSC and HIC respectively. However, none of these test methods deals directly with the specific mecha-
nism and mode of cracking inherent to SOHIC.

The following situation illustrates the shortcomings of the existing test methods in the evaluation of SOHIC. Cracking 
observed in steel equipment resulting from SOHIC appears to be mechanistically related to HIC because it involves the 
formation of small HIC cracks in the steel (from the recombination of atomic hydrogen to molecular hydrogen) and the 
development of interconnecting cracks that link adjacent HIC cracks on different planes in the steel. The small cracks 
characteristic of HIC typically form parallel to the plate surface (see Figure 1).
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