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EN 1SO 4526:2004 (E)

Foreword

This document (EN ISO 4526:2004) has been prepared by Technical Committee ISO/TC 107
"Metallic and other inorganic coatings" in collaboration with Technical Committee CEN/TC 262
"Metallic and other inorganic coatings”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by December 2004, and conflicting national
standards shall be withdrawn at the latest by December 2004.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Cyprus,
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

Endorsement notice

The text of ISO 4526:2004 has been approved by CEN as EN I1SO 4526:2004 without any
modifications.
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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 2.
The main task of technical committees is to prepare International Standards. 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 document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4526 was prepared by Technical Committee ISO/TC 107, Metallic and other inorganic coatings,
Subcommittee SC 3, Electrodeposited coatings and related finishes.

This second edition cancels and replaces the first edition (ISO 4526:1984), which has been technically
revised.

iv © SO 2004 — Al rights reserved
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Introduction

Engineering nickel coatings are specified for various applications such as improved hardness, wear and
corrosion resistance, load-bearing characteristics, heat-scaling resistance, corrosion fatigue resistance and
other improvements in surface properties. Electrodeposited nickel is also, used in engineering applications to
salvage worn or incorrectly machined manufactured articles, and function as diffusion barriers in combination
with other metallic coatings. Engineering nickel coatings usually contain greater than 99 % nickel and are
most frequently electrodeposited from additive-free Watts or nickel sulfamate solutions. Typical solution
compositions, operating conditions and mechanical properties of electrodeposits from these solutions are
given in Annex A.

When increased hardness, greater wear resistance, modified deposit internal stress values and enhanced
levelling characteristics are required, particles of organic additives such as silicon carbide, tungsten carbide,
aluminium oxide, chromium carbide and other substances may be introduced into these solutions. The use of
sulfur-containing organic additives to increase hardness and to lower residual internal stress is feasible only
when the end-use involves exposure to low or moderate temperatures. High temperature exposure of nickel
coatings that contain sulfur may result in embrittlement and cracking of the coating. The effect is time-
dependent and may become evident at 150 °C if the time of heating is sufficiently long.

A notable trend is the growing utilisation of nickel alloy electroplating processes for engineering applications.
These include binary alloys' ofinickelwith cobalt, iron) manganese, molybdenum, phosphorus and tungsten.

© I1SO 2004 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 4526:2004(E)

Metallic coatings — Electroplated coatings of nickel for
engineering purposes

1 Scope

This International Standard specifies requirements for electroplated nickel and nickel alloy coatings applied to
ferrous and non-ferrous basis metals for engineering purposes.

Binary nickel alloys in which nickel is a minor constituent are outside the scope of this International Standard.

The designation provides a means of specifying the type and thickness of nickel and nickel alloy coatings
appropriate for engineering applications.

2 Normative references

The following referenced documents /are, indispensable rfor »the vapplication of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments).appliés:

ISO 1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical method

ISO 2064, Metallic ahd>etherdnorganicicoatings==1Definitions @andleonventions:concerning the measurement
of thickness

ISO 2079, Surface treatment and metallic coatings — General classification of terms
ISO 2080, Electroplating and related processes — Vocabulary

ISO 2177, Metallic coatings — Measurement of coating thickness — Coulometric method by anodic
dissolution

ISO 2361, Electrodeposited nickel coatings on magnetic and non-magnetic substrates — Measurement of
coating thickness — Magnetic method

ISO 2819, Metallic coatings on metallic substrates — Electrodeposited and chemically deposited coatings —
Review of methods available for testing adhesion

ISO 3497, Metallic coatings — Measurement of coating thickness — X-ray spectrometric methods

ISO 3543, Metallic and non-metallic coatings — Measurement of thickness — Beta backscatter method
ISO 3882, Metallic and other inorganic coatings — Review of methods of measurement of thickness
ISO 4516, Metallic and other inorganic coatings — Vickers and Knoop microhardness tests

ISO 4519, Electrodeposited metallic coatings and related finishes — Sampling procedures for inspection by
attributes

ISO 8401, Metallic coatings — Review of methods of measurement of ductility

ISO 9220, Metallic coatings — Measurement of coating thickness — Scanning electron microscope method

© 1SO 2004 — All rights reserved 1
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