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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 4527 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 4527:1987), which has been technically revised. 
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Introduction 

Autocatalytic nickel-phosphorus alloy coatings are produced by the catalytic reduction of nickel ions in hot, 
usually mildly acidic solutions at atmospheric pressure using hypophosphite ion as the reducing agent. 
Because the deposited nickel alloy is a catalyst for the reaction, the process is self-sustaining. The coatings 
produced are uniform in thickness on irregularly shaped parts if the processing solution circulates freely over 
their surfaces. 

The as-deposited coating is a thermodynamically metastable, supersaturated solid solution of phosphorus in 
nickel containing up to 14 % mass fraction phosphorus. The physical and chemical properties and the 
structure of autocatalytic nickel-phosphorus coatings are dependent on the composition of the coating, the 
chemical make-up of the plating solution, the pre-treatment and quality of the substrate, and heat treatment 
after deposition. 

Autocatalytic nickel-phosphorus coatings are applied in order to improve corrosion protection and to provide 
wear resistance. In general, corrosion performance is significantly improved as the phosphorus content of the 
deposit is increased to 8 % mass fraction or higher, whereas wear resistance is improved as the phosphorus 
content of the coating is decreased below that level. With suitable heat treatment however, coatings with high 
phosphorus contents display greatly improved microhardness and hence, wear resistance. 
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