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EESTI STANDARDI EESSÕNA   NATIONAL FOREWORD 

Käesolev Eesti standard EVS-EN ISO 
2624:2000 sisaldab Euroopa standardi EN ISO 
2624:1995 ingliskeelset teksti. 

This Estonian standard EVS-EN ISO 2624:2000 
consists of the English text of the European 
standard EN ISO 2624:1995. 

 
Standard on kinnitatud Eesti Standardikeskuse 
11.01.2000 käskkirjaga ja jõustub sellekohase 
teate avaldamisel EVS Teatajas.  
 

 
This standard is ratified with the order of 
Estonian Centre for Standardisation   dated 
11.01.2000  and is endorsed with the notification 
published in the official bulletin of the Estonian 
national standardisation organisation. 
 
 

Standard on kättesaadav Eesti 
standardiorganisatsioonist. 

The standard is available from Estonian 
standardisation organisation. 

ICS 77.120.30 

 

 

Standardite reprodutseerimis- ja levitamisõigus kuulub Eesti Standardikeskusele 

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse süsteemi või edastamine ükskõik millises vormis või 
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata. 
 
Kui Teil on küsimusi standardite autorikaitse kohta, palun võtke ühendust Eesti Standardikeskusega: 
Aru 10 Tallinn 10317 Eesti;  www.evs.ee;  Telefon: 605 5050;  E-post: info@evs.ee  
 
Right to reproduce and distribute Estonian Standards belongs to the Estonian Centre for Standardisation 
 
No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including 
photocopying, without permission in writing from Estonian Centre for Standardisation. 
 
If you have any questions about standards copyright, please contact Estonian Centre for Standardisation: 
Aru str 10 Tallinn 10317 Estonia; www.evs.ee; Phone: +372 605 5050; E-mail: info@evs.ee 
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EUROPEAN STANDARD

NORME EUROPEENNE

EUROPAISCHE NORM

EN rSO 2624

May 1995

ICS 77.040.30

Descriptors: copper, copper alloys, grain size analysis, microstructure, grain structure, microscopy, microphotography

English version

Copper and copper alloys - Estimation of average
grain size (lSO 2624:1990)

Cuivre et alliages de cuivre - Evaluation de la
dir€nslon moyenne du grain (IS0 2624:1990)

Kupfer und Kupfer'legierungen - Bestimen d€r
mitt'leren Korngr6Be (ISO 2624: 1990)

Th.is European standard was.approved by cEN on iggs-02-26. cEN rrenrbers are bound to conply w'lth the CEN/CENELEC Interna'l
Regulat.ions wtricn stipuiite'f6.."noilions r""-gi"ing tlii. Er-p""n Standard the status of a nat'ional standard without
any alteration.

Up-to-date lists and bibliographica] references concerning such nationa'l standards may be obtained on applJcation to
the Central Secretariat or to any CEN mernber.

The European Standards exist in three official versions (English, French, German). A version in any other 1an9ua9e

made by translation under the responsibility -of a CEN tit"t6"t into its own language and notified to the Centra'l

Secretiriat has the satr€ status as the officia'l versions'

cEN renbers are the national standards bodies of Austria, Belgium. Denmark. Finland. France, Germany, Greece, Ice'land'

Ireland, Ita1y, Luxembourg, Netherlands, Norray, Portugal, Spain, Sweden, Switzer'land and United Kingdon'

CEN

European Conrnittee for Standardization
Csnit6 EuroF6en de Norrna1 lsat'ion
Europdisches Konitee fiir Nonnung

Centra'l Sec-r'etariat: rue de Stassart,36 8-'1050 Bnrssels

o '1995 Al 1.y.ights of reproduction and comrunication in any form and by any reans

reser.red 'in all countries to CEN and its msnbers' 
Ref. No. EN IS0 Z6Z4zi99S E
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Page 2
EN f SO 2624:1995

Foreword

The text of the International Standard from ISO/TC 26 "Copper and copper alloys" of the
lnternational Organization for Standardization (lSO) has been taken over as a European Standard
by CEN/TC 133 "Copper and copper alloys".

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 November 1995, and conflicting national
standards shall be withdrawn at the latest by November 1995.

According to the CEN/CENELEC lnternal Regulations, the following countries are bound to
implement this European Standard: Austria, Belgium, Denmark, Finland, France, Germany,
Greece, lceland, lreland, ltaly, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom.

Endorsement notice

The text of the International Standard ISO 2624:199O was approved by CEN as a European
Standard without any modification.
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Copper and topper alloys - Estimation of 
awerage grain size 

Cuivre et alliages de cuivre - Evaluation de Ia dimension moyenne du grain 

Reference number 
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ISO 2624 : 1990 (E) 

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 technicai committees. Esch 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, govern- 
mental 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 2624 was prepared by Technical Committee ISO/TC 26, 
Copper and topper alloys. 

This second edition cancels and replaces the first edition (ISO 2624 : 19731, of which it 
constitutes a minor revision. 

Annex A forms an integral part of this International Standard. 

0 ISO 1990 
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any 
means, electronie or mechanical, including photocopying and microfilm, without Permission in 
writing from the publisher. 

International Organkation for Standardization 
Case postale 56 l CH-1211 Geneve 20 l Switzerland 

Printed in Switzerland 

ii 
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ISO2624:199O(E) 

Intra-duction 

On a section of metal, a grain is that area within the boundary of a crystal. For the pur- 
pose of applying the methods described in this International Standard, a crystal and its 
twin bands are considered as one grain. Sub-grains, minor constituent phases, in- 
clusions and additives are not considered in the estimation of the grain size. 

lt is important, in using these methods, to recognize that the estimation of grain size is 
not a precise measurement. A metal structure is an aggregate of three-dimensional 
crystals of varying sizes and shapes. Even if all these crystals were identical in size and 
shape, the grain Cross-sections produced by a random plane (surface of Observation) 
through such a structure would have a distribution of areas varying from a maximum 
value to Zero, depending upon where the plane cuts each individual crystal. Clearly, no 
two fields of Observation tan be exactly the Same. 

Practical reasons limit the number 
the number statistically desirable. 

of grains that tan reasona b ily be counted to less than 

. . . 
Ill 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



This page intentionally left blank 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



INTERNATIONAL STANDARD ISO 2624 : 1990 (E) 

Copper and topper alloys - 
grain size 

1 Scope 

This International Standard specifies three procedures for 
estimating, and rules for expressing, the average grain size of 
topper and topper alloys consisting principally of a Single 
Phase. The respective procedures are termed the comparison 
procedure, the intercept procedure and the planimetric pro- 
cedure. 

The comparison procedure (comparing the specimen with a 
Standard Chart) is most convenient and is sufficiently accurate 
for most commercial purposes. 

Higher degreees of accuracy in estimating grain size are ob- 
tainable by using the intercept (Heyn) or planimetric (Jeffries) 
procedures. In cases of dispute, it is recommended that the use 
of one of these procedures be agreed between the Parties. 

For material with non-equiaxial structures it is recommended 
that the intercept procedure be used. 

2 Symbols and designations 

Symbol 

f 

Designation 

Jeffries’ multiplier used to obtain number 
of grains per Square millimetre by 
planimetric method 

Number of grains per Square millimetre 

Average grain “diameter” in millimetres; an 
arbitrary measure defined as 1 /fi 

Average intercept length 

Magnification 

3 Test samples 

3.1 Grain size estimations shall be made on three or more 
representative fields of each Sample section. In known equiaxial 
structures only a representative section need be taken on the 
Sample. For non-equiaxial or unknown structures three sec- 
tions must be prepared, each at right angles to the other. 

Estimation of average 

3.2 The specimen shall be carefully prepared to reveal the 
grain boundaries using a contrast etch to match the Standard 
Charts. 

4 Procedures 

4.1 Comparison procedure 

The estimation of grain size is made by direct comparison of a 
projected image of a photomicrograph of a representative field 
of the test specimen, either with the photomicrographs of the 
Standard grain size series or with suitable reproductions of 
them (for Standard grain size Charts, see annex AI; when a pro- 
jection microscope is not available a bench microscope may be 
used. lt is recommended that, to facilitate comparison, 
mechanical arrangements be made to permit bringing the stan- 
dard photomicrographs successively into juxtaposition with the 
projected image. 

4.2 Intercept procedure 

4.2.1 The grain size is estimated by counting, on the ground 
glass Screen of a projection microscope, on the image in a 
bench microscope fitted with a graticule, on a photo- 
micrograph of a representative field of the specimen, or on the 
specimen itself, the number of grains intercepted by one or 
more straight lines sufficiently long to yield at least 10 inter- 
cepts per line and at least 50 intercepts for all lines for normal 
purposes and at least 200 intercepts for referee purposes. 
Grains touched by the end of the line count only as half grains. 
The length of the line or lines in millimetres at the surface of the 
section, divided by the number of grains intersected by it, gives 
the average intercept length 1. For practical purposes, the ave- 
rage intercept length, I, may be regarded as equal to the ave- 
rage grain diameter dJ). 

4.2.2 For non-equiaxial structures, measurements should be 
made on longitudinal and transverse sections along lines that lie 
in all three principal directions of the specimen. For each direc- 
tion, the average grain “diameters” should be calculated as in 
4.2.1. 

1) To achieve compatibility with estimations of grain “diameter” made by the planimetric or comparison procedure, the intercept length, /, should be 
multiplied by the factor 1,13. 
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