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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 3.

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 International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 10587 was prepared by Technical Committee ISO/TC 107, Metallic and other inorganic
coatings, Subcommittee SC 2, Test methods.

Annex A of this International Standard is for information only.
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Introduction

When atomic hydrogen enters steels and certain other alloys, it can cause loss of ductility or load-carrying ability or
cracking (usually as submicroscopic cracks), or catastrophic brittle failures at applied stresses well below the yield
strength or even the normal design strength for the alloys. This phenomenon often occurs in alloys that show no
significant loss in ductility when measured by conventional tensile tests, and is frequently referred to as hydrogen-
induced delayed brittle failure, hydrogen stress cracking or hydrogen embrittlement. The hydrogen can be
introduced during cleaning, pickling, phosphating, electroplating, autocatalytic processes and in the service
environment as a result of cathodic protection reactions or corrosion reactions. Hydrogen can also be introduced
during fabrication, for example, during roll forming, machining and drilling, due to lubricant break-down, and during
welding or brazing operations.

A variety of articles have threads as part of their structure. Examples are tools such as metal and wood working
clamps, metal vices, tension clamps and taps, and hardware items such as threaded metal projectiles and bomb
components, rifles, spring tension adjusters and piano stool lifts.

Industrial practice for threaded articles and rods has evolved three graduated levels of test exposure to assure
reduced risk of hydrogen embrittlement (see clause 2). These levels have evolved from commercial applications
having varying levels of criticality. In essence, they represent the confidence level that is required. They also
represent the time that finished goods are held before they can be shipped and used. This time equates to
additional cost to the manufacturer that may of necessity be added to the cost of the finished goods.
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Metallic and other inorganic coatings — Test for residual
embrittlement in both metallic-coated and uncoated
externally-threaded articles and rods — Inclined wedge method

WARNING — Great care should be taken when applying this International Standard. The heads of
embrittled articles or rods can suddenly break off and become flying projectiles capable of causing
blindness or other serious injury. As this hazard can occur as long as 200 h after the test has started,
shields or other apparatus should be provided to avoid such injury.

1 Scope

This International Standard specifies a method of determining, on a statistical basis, the probability of the existence
of hydrogen embrittlement or degradation in:

a) a batch of barrel electroplated, autocatalytic plated, phosphated or chemically processed threaded articles;

b) a batch of rack plated threaded articles or rods.

This International Standard is applicable to threaded articles and rod made from steel with an actual tensile
strength W 1 000 MPa (corresponding hardness values: 300 HV, 303 HB or 31 HRC) or to surface-hardened
threaded articles or rods. It is not applicable to fasteners.

The test method is carried out after hydrogen embrittlement relief heat treatment and may also be used for
assessing differences in processing solutions, conditions and techniques.

The test method has two main functions: a) when used with a statistical sampling plan it can be used for lot
acceptance or rejection; b) it can be used as a control test to determine the effectiveness of the various processing
steps including pre- and post-baking treatments to reduce the mobile hydrogen in the articles or rod.

Although the test method is capable of indicating those articles that are embrittled to the extent defined in clause 2,
it does not guarantee complete freedom from embrittlement.

This International Standard does not relieve the plater, processor or manufacturer from imposing and monitoring
suitable process control.

NOTE 1 The use of inhibitors in acid pickling baths does not necessarily guarantee avoidance of hydrogen embrittlement.

NOTE 2 Annex A provides guidance on sources of introduction of hydrogen into threaded articles.
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