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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 643 was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 7, Methods of testing 
(other than mechanical tests and chemical analysis). 

This third edition cancels and replaces the second edition (ISO 643:2003), of which it constitutes a minor 
revision. A note was added after the first paragraph of 7.1.2. 
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Steels — Micrographic determination of the apparent grain size 

1 Scope 

This International Standard specifies a micrographic method of determining apparent ferritic or austenitic grain 
size in steels. It describes the methods of revealing grain boundaries and of estimating the mean grain size of 
specimens with unimodal size distribution. Although grains are three-dimensional in shape, the metallographic 
sectioning plane can cut through a grain at any point from a grain corner, to the maximum diameter of the 
grain, thus producing a range of apparent grain sizes on the two-dimensional plane, even in a sample with a 
perfectly consistent grain size. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 3785, Steel — Designation of test piece axes 

ISO 14250, Steel — Metallographic characterization of duplex grain size and distributions 

ASTM E112, Standard Test Methods for Determining Average Grain Size 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
grain 
closed polygonal shape with more or less curved sides, which can be revealed on a flat cross-section through 
the sample, polished and prepared for micrographic examination 

A distinction is made between: 

3.1.1 
austenitic grain 
crystal with a face-centered cubic crystal structure which may, or may not, contain annealing twins 

3.1.2 
ferritic grain 
crystal with a body-centered cubic crystal structure which never contains annealing twins1) 

                                                      
1) Ferritic grain size is generally estimated for non-alloy steels with a carbon content of 0,25 % or less. If pearlite islands 
of identical dimensions to those of the ferrite grains are present, the islands are then counted as ferrite grains. 
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