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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 other-
wise, 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 use-
fulness of this standard in specific instances.  AMPP assumes no responsibility for the interpretation or use of this stan-
dard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP in accor-
dance 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 
appropriate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory require-
ments 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CAUTIONARY NOTICE: AMPP standards are subject to periodic review and may be revised or withdrawn at any time in 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 with-
draw 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 Support, 
15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@ampp.org).

Document History:

2023-11-30: 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

This standard addresses the testing of welds for resistance to cracking failure under the combined action of tensile stress 
and environmentally generated and charged hydrogen which ingresses into the weld during service. This phenomenon is 
generally termed environmentally induced hydrogen stress cracking when operating at ambient or low temperature. For 
the purposes of this standard, environmentally assisted cracking (EAC) includes only hydrogen stress cracking (HSC).

When hydrogen atoms are evolved on the surface of a metal or weld by corrosion or cathodic charging, they enter the 
metal or weld and diffuse to regions of high triaxial tensile stress or to some microstructural configurations where they 
become trapped and decrease the ductility of the welded joint. Although there are several kinds of cracking damage that 
can occur in metals and their welds, delayed brittle fracture of metals resulting from the combined action of hydrogen 
charging and tensile stresses is known as HSC.

Certain ASTM and NACE standard test methods have been listed as references for supplementary tests, creating 
a comprehensive test method standard.  This standard is intended for use by laboratory and materials personnel to 
facilitate conformity in testing.  HSC of welds exposed to cathodic protection while in subsea environments is widely 
recognized as a possible damage mechanism. Laboratory data and field experience have demonstrated that while 
extremely rare, failures of welds susceptible to HSC can occur, if directly exposed to a hydrogen charging source, even 
at applied loads well within design conditions.  However, laboratory and operating experiences have also indicated to 
materials engineers the optimum selection and specification of welding solutions having minimum susceptibility to HSC. 
This standard covers a test method for HSC at ambient and low (subsea) temperature.

The primary purpose of this standard is to facilitate conformity in testing so that data from different sources can be 
compared on a common basis. Consequently, this standard aids the evaluation of all types of metals and alloys and 
welding processes, regardless of their form or application, for service in hydrogen charging environments. This stan-
dard contains methods for testing metals using specially designed tension test specimens.1,2  The design is to allow for 
a large area of the weld zone to be evaluated while reducing the stresses due to test specimen edges to allow the most 
sensitive region of the weld to be evaluated.

Scope

This standard covers the testing of welds subjected to tensile stresses for resistance to cracking in aqueous environ-
ments containing a source of hydrogen charging. Carbon and low alloy steels and their matching welds are commonly 
tested for EAC resistance at room temperature where susceptibility is typically high. For other types of alloys, the cor-
relation of EAC susceptibility with temperature is more complicated.  For example, dissimilar welds of nickel alloy on 
carbon or low alloy steel have shown susceptibility at low, seabed temperatures (4 °C [39 °F]).  Matching welds made 
on duplex stainless steels have shown similar susceptibility (DNV RP-F112).

This standard describes the reagents, test specimen (base material, weld, and specimen properties), equipment to 
use, and specifies the test procedure to follow. This standard describes one test method: Delayed Hydrogen Cracking 
Test (DHCT).1,2
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