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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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Paft'3.

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 International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International|Standard ISO 14250 was prepared by Technical Committee ASO/TC 17, Steel, Subcommittee SC 7,
Methods of t¢sting (other than mechanical tests and chemical analysis).

Annex A forms a normative part of this International Standard.
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5 Principle

5.1 Duplex grain size is classified into two classes specifying subcategories within these types and estimating
area fractions occupied by the distinct grain size types.

5.2 The method may be applied to specimens or products containing grains of two or more significantly different
sizes, but distributed at random or in topologically varying patterns.

5.3 The total specimen surface shall be evaluated when the test method describes deviations from a single, log-
normal distribution of grain sizes and characterizes patterns of variations in grain size.

6 Apparatus

6.1 Genetal

The apparatds used depends on the nature of the test method as described in 6.2 to 6.4.

6.2 Comparison procedure for estimation of area fractions
This procedure requires the use of a comparison chart to improve the accuraCy of visual estimates of arefa fractions

occupied by | distinct grain size. This comparison chart is given in annex.A and shows different area pgrcentages
of light graing among dark grains.

6.3 Point|count procedure for estimation of area fractions

This procedure requires the use of a test grid on a transparentioverlay, or on a reticle, as specified in 1ISQ 9042.

6.4 Determination of grain size

The devices ppecified in ISO 643 shall be used.

7 Sampling and preparation of test specimens

In order to characterize patterns of(duplex grain size the entire cross section of the specimen from the prpduct shall
be evaluated,

The examingd surface shall\be along the longitudinal direction in a plane parallel to the direction of| maximum
product defofmation except'in the case of bars and tubes where the examined surface shall be perpendiqular to the
direction of the maxinium’ deformation.

The number jof test specimens and their location shall be specified in the relevant product standard. When it is not
the case, thejseZare left to the discretion of the producer.

A flat surface of the test specimen shall be polished for micrographic examination and be etched for an adequate
period of time by means of the appropriate etching. The etch shall be such that all, or nearly all, of the grain
boundaries are visible.

2 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=4c717909bc8b0ec22d057c658028b18b

8 Proc

ISO 14250:2000(E)

edure

8.1 Recognizing and classifying duplex grain size

8.1.1 Ra

8.1.11

A random

ndom duplex grain size

General

duplex grain size is defined as any of the following.

8.1.1.2

This is the
size numb

These ind

5 % of tha} area, treat the specimen as described in 8.1.1.4.

An examp

8.1.1.3

This is thg
from the s

An examp

8.1.14

This is the
ISO grain
specimen,

An examp
8.1.2 To

8.1.2.1
A topologi
8.1.2.2

This is the

Randaom coarse gralns

presence of randomly distributed individual coarse grains, differing in size by three(0f-mg
ers from the average size of the balance of the grains.

vidual coarse grains shall comprise 5 % or less of the area of the specimen.lf they compri

e of a photomicrograph of the ALA condition appears in Figure 1.

Wide range grains

presence of an unusually wide range of grain sizes, randomly distributed, with the largest
mallest size by five or more ISO size numbers.

e of a photomicrograph of the wide-range conditionappears in Figure 2.

Bimodal grains

presence of two distinct grain sizes, randomly distributed such that the sizes differ by m
size numbers, and such that the two Sizes together comprise 75 % or more of the tota

e of a photomicrograph of the.himodal condition appears in Figure 3.
pological duplex grain.size

General

Cal duplex grain-size is defined as any of the following.

Crossssection variations of grains

presence of a systematic variation in grain size across the section of the product, such tha

re ISO grain

5e more than

size differing

bre than four
area of the

the average

grain size

differs from one area (o another py nree or more 150 grain SiZe NUImMpers; or the presen

e of different

grain sizes in specific areas of a product cross-section (e.g., coarse grains resulting from germinative grain growth
at areas of critical strain), such that the grain size in those specific areas differs from the grain size in the bulk of the
cross-section by three or more ISO grain size numbers.

An example of a photomicrograph of the cross-section condition appears in Figure 4.

8.1.2.3

Necklace grains

This is the presence of individual coarse grains, each surrounded by rings of finer grains, the coarse and fine grains

differing in

size by three or more ISO grain size numbers.

An example of a photomicrograph of the necklace condition appears in Figure 5.
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8.1.2.4 Grains in bands

This is the presence of bands of distinct grain sizes, such that the sizes differ by three or more ISO grain size
numbers.

An example of a photomicrograph of the banding condition appears in Figure 6.

Figure 1 — Ai@gndition
O

S
O

C)\

Figure 2 — WR Condition
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Figure 3— BM Condition

Figure 4 — CS Condition
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Figure 6 — BD Condition

NOTE The grain size illustrations are reproduced, with permission, from ASTM E 1181. For a sample micrograph of duplex
grain size classes, please contact ASTM, 100 Barr Harbor Drive, Philadelphia, PA 19428-3914, and refer to adjunct
No. ADJ E 1181. This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same results.
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8.2 Estimation of area fractions

8.2.1 Comparison procedure

The test consists of comparison of the observed field with the chart. The magnification used shall allow visual
resolution of the coarse- and fine-grained areas as distinct regions.

For the random class of duplex grain sizes, the comparison shall be carried out with a minimum of five randomly
selected areas of the test specimen.

For the topological class of duplex grain sizes, the comparison shall be carried out on the entire test specimen

area.

Calculate [the average estimated area fractions (expressed as percentages of the total area) occ
distinct grain sizes over the number of areas examined.

8.2.2 Pgjint count procedure

The meth@d described in ISO 9042 shall be applied on the same basis as defined’in-8.2.1.

8.2.3 Ditlect measurement procedure

This specific procedure is only applied to a topological duplex specimen’that has surface layers of d
size. At leqist 10 measurements at different locations of the depth of a given surface layer shall be cafried out. The
average depth is calculated from those measurements. An estimated area fraction can be calcula

average apd the overall observed area.

8.3 Detpermination of grain size

The size of individual coarse grains shall be determined in accordance with the methods described in |

9

The test r¢port shall contain the following information:

a)
b)
c)
d)
e)
f)
9)

Test|report

the grade of the steel examined;
the orjentation of the test’sample;
the type of duplex-grain (using the appropriate symbol);

the method used;

ipied by the

iffering grain

ed from this

50 643.

the percentage in surface;

the grain size;
the most appropriate of the following formats:

— L duplex, ALA, WR, AGS No. and No.;

— L duplex, WR, WR, AGS No. and No.;

— L duplex, BM, WR, AGS No. and No.;

— L duplex, CS, WR, AGS centre No., AGS surface No.;
— T duplex, NL, WR, AGS, x % No., y % No.;

— T duplex, BD, WR, AGS, x % No., y % No.
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