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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
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When atomic hydrogen enters steels and certain other metals, for example aluminium and titanium 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 brlttle fallure hydrogen stress cracking or
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hchining and drilling, due to the breakdown of unsuitable lubricants, as well as during weld
Parts that have been machined, ground, cold-formed or cold-straightened subsequent to h
re especially susceptible to hydrogen embrittlement damage.

htibility to hydrogen embrittiement resulting from the absorption of atomic’ hydrogen and
Huced during fabrication can be reduced by heat treatment. The time;temperature relations
5 dependent on the composition and structure of steels, as well as on'the specific coatings
ure of the coating procedures. For most high strength steels, thel effectiveness of the heat
vith reduction of time and temperature.

ational Standard is intended for use by purchasers in“specifying requirements to the
processor and should be indicated on the part drawing-or‘purchase order.
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Metallic and other inorganic coatings — Pretreatment of iron or
steel to reduce the risk of hydrogen embrittlement

1 Scope
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The heat freatment procedures established in this International Standard haveZbeen shown to b
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This Interngitional Standard does not apply to fasteners.

2 Normative references
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this International Standard. For dated references; subsequent amendments to, or revisions of,

publication
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3 Terms

For the pur|

htional Standard establishes stress relief requirements for high strength steels in lerder t
ly or degree of susceptibility to hydrogen embrittlement in subsequent pretreatment,
c plating, chemical conversion and phosphating processes. This International-Standard ig
roperties of which are not adversely affected by heat treatment at 190 °C to'230 °C or high

e susceptibility of steel having tensile strengths equal to or greater.than 1 000 MPa and t
ground, cold-formed or cold-straightened subsequent to heat treatment. This heat-treatmen
to any operation capable of hydrogen charging the parts sugh as the cleaning proce
g, autocatalytic plating and other chemical coating operations.

Ng normative documents contain provisions-which, through reference in this text, constitute
5 do not apply. However, parties to-agreements based on this International Standard are ¢
the possibility of applying the most recent editions of the normative documents indicats
ferences, the latest edition of‘the normative document referred to applies. Members of
pisters of currently valid International Standards.

Flectroplating and relatéd processes — Vocabulary.

Metallic and otheryinorganic coatings — Automated controlled shot-peening of metallic a
catalytic nickel‘or chromium plating, or as a final finish.
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3.1

stress relief heat treatment
thermal process carried out over a temperature range and for a duration of time such that no alteration of
metallurgical structures, such as recrystallization, of the base metal occurs, but at which stress relief of the parts to
be plated is achieved

4 Requir

ements

Heat treatment shall be performed on base metals in order to reduce the risk of hydrogen embrittlement in
accordance with Table 1. In all cases, the heat treatment shall be deemed to commence at the time at which the
whole of each part attains the specified temperature.
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Parts made from steel with actual tensile strengths greater than or equal to 1 000 MPa (with corresponding
hardness values of 300 HV 10, 303 HB or 31 HRC) and surface-hardened parts shall require heat treatment unless
class SR-0 is specified. Preparation involving cathodic treatments in alkaline or acid solutions shall be avoided.

Table 1 lists the stress-relief heat-treatment classes that can be specified by the purchaser to the electroplater,
supplier or processor on the part drawing or purchase order. When no stress relief treatment class is specified by
the purchaser, then class SR-1 shall be applied.

NOTE 1 The treatment class selected is based upon experience with the part or similar parts, and the specific alloy used, or
with empirical test data. Some parts, because of factors such as alloy composition and structure, size, mass or design
parameters can perform satisfactorily with no stress relief treatment. Therefore, class SR-0 treatment is provided for parts that

the purchaser wishes to exempt from treatment.
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use of inhibitors in acid pickling baths does not necessarily guarantee that hydrogen emb
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dition shall be selected by relating known or measuréd hardness values to equivalent ag
b tensile strength, or equivalent derived from known>or measured hardness values, shall
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tions of shorter time at appropriate higher temperatures may be used if they have been shown not to
I. For tempered steels,articles shall not be heated above a temperature that shall be at
pering;temperature.

east 50 °C

6.4 For articles made of steel with actual tensile strength below 1 400 MPa, articles having surface hardened areas
that would suffer an unacceptable reduction in hardness by treatment in accordance with Table 1 shall be heat-
treated at a lower temperature, but at not less than 130 °C, for a minimum period of 8 h. Lower temperature heat
treatment can adversely affect the fatigue strength of the article.
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