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Standarder får världen att fungera
SIS (Swedish Standards Institute) är en fristående ideell förening med medlemmar från både privat och offentlig
sektor. Vi är en del av det europeiska och globala nätverk som utarbetar internationella standarder. Standarder är
dokumenterad kunskap utvecklad av framstående aktörer inom industri, näringsliv och samhälle och befrämjar
handel över gränser, bidrar till att processer och produkter blir säkrare samt effektiviserar din verksamhet.
Delta och påverka
Som medlem i SIS har du möjlighet att påverka framtida standarder inom ditt område
på nationell, europeisk och global nivå. Du får samtidigt tillgång till tidig information om
utvecklingen inom din bransch.
Ta del av det färdiga arbetet
Vi erbjuder våra kunder allt som rör standarder och deras tillämpning. Hos oss kan du köpa
alla publikationer du behöver – allt från enskilda standarder, tekniska rapporter och standardpaket till handböcker och onlinetjänster. Genom vår webbtjänst e-nav får du tillgång till
ett lättnavigerat bibliotek där alla standarder som är aktuella för ditt företag finns tillgängliga.
Standarder och handböcker är källor till kunskap. Vi säljer dem.
Utveckla din kompetens och lyckas bättre i ditt arbete
Hos SIS kan du gå öppna eller företagsinterna utbildningar kring innehåll och tillämpning
av standarder. Genom vår närhet till den internationella utvecklingen och ISO får du rätt
kunskap i rätt tid, direkt från källan. Med vår kunskap om standarders möjligheter hjälper
vi våra kunder att skapa verklig nytta och lönsamhet i sina verksamheter.
Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet är
du välkommen in på www.sis.se eller ta kontakt med oss på tel 08-555 523 00.

Standards make the world go round
SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private
and public sectors. We are part of the European and global network that draws up international standards. Standards
consist of documented knowledge developed by prominent actors within the industry, business world and society.
They promote cross-border trade, they help to make processes and products safer and they streamline your
organisation.
Take part and have influence
As a member of SIS you will have the possibility to participate in standardization activities
on national, European and global level. The membership in SIS will give you the opportunity
to influence future standards and gain access to early stage information about developments
within your field.
Get to know the finished work
We offer our customers everything in connection with standards and their application. You
can purchase all the publications you need from us - everything from individual standards,
technical reports and standard packages through to manuals and online services. Our web
service e-nav gives you access to an easy-to-navigate library where all standards that are
relevant to your company are available. Standards and manuals are sources of knowledge.
We sell them.
Increase understanding and improve perception
With SIS you can undergo either shared or in-house training in the content and application
of standards. Thanks to our proximity to international development and ISO you receive
the right knowledge at the right time, direct from the source. With our knowledge about the
potential of standards, we assist our customers in creating tangible benefit and profitability
in their organisations.
If you want to know more about SIS, or how standards can streamline your
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00
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Den internationella standarden ISO 13947:2011 gäller som svensk standard. Detta dokument innehåller den
officiella engelska versionen av ISO 13947:2011.
Denna standard ersätter SS-ISO 13947:2010, utgåva 1.

The International Standard ISO 13947:2011 has the status of a Swedish Standard. This document contains
the official version of ISO 13947:2011.
This standard supersedes the Swedish Standard SS-ISO 13947:2010, edition 1.

© Copyright / Upphovsrätten till denna produkt tillhör SIS, Swedish Standards Institute, Stockholm, Sverige. Användningen av denna produkt regleras av slutanvändarlicensen som återfinns i denna produkt, se standardens sista sidor.
© Copyright SIS, Swedish Standards Institute, Stockholm, Sweden. All rights reserved. The use of this product is
governed by the end-user licence for this product. You will find the licence in the end of this document.
Upplysningar om sakinnehållet i standarden lämnas av SIS, Swedish Standards Institute, telefon 08-555 520 00.
Standarder kan beställas hos SIS Förlag AB som även lämnar allmänna upplysningar om svensk och utländsk standard.
Information about the content of the standard is available from the Swedish Standards Institute (SIS),
telephone +46 8 555 520 00. Standards may be ordered from SIS Förlag AB, who can also provide general
information about Swedish and foreign standards.

Denna standard är framtagen av kommittén för Pulvermetallurgi, SIS / TK 133.
Har du synpunkter på innehållet i den här standarden, vill du delta i ett kommande revideringsarbete eller
vara med och ta fram andra standarder inom området? Gå in på www.sis.se - där hittar du mer information.
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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 13947 was prepared by Technical Committee ISO/TC 119, Powder metallurgy, Subcommittee SC 2,
Sampling and testing methods for powders (including powders for hardmetals).
This second edition cancels and replaces the first edition (ISO 13947:2007), of which it constitutes a minor
revision.
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Metallic powders — Test method for the determination of nonmetallic inclusions in metal powders using a powder-forged
specimen
SAFETY PRECAUTIONS — This International Standard does not purport to address all of the safety
problems, if any, associated with its use. It is the responsibility of the user of this International
Standard to establish appropriate safety and health practices and to determine the applicability of
regulatory limitations prior to use.

1 Scope
This International Standard specifies a metallographic method for determining the non-metallic inclusion
level in metal powders using a powder-forged specimen. The test method covers repress powder-forged test
specimens in which there has been minimal lateral flow (<1 %). The core region of the powder-forged test
specimen contains no porosity detectable at 100× magnification.
This test method can also be used to determine the non-metallic inclusion content of powder-forged steel parts.
However, in parts where there has been a significant amount of material flow, the near-neighbour separation
distance needs to be changed, or the inclusion sizes agreed between the parties need to be adjusted.
This test method is not suitable for determining the non-metallic inclusion level of parts that have been forged
such that the core region contains porosity. At the magnification used for this test method, residual porosity
is hard to distinguish from inclusions. Too much residual porosity makes a meaningful assessment of the
inclusion population impossible.
This test method can be applied to materials that contain manganese sulfide (admixed or prealloyed), provided
the near-neighbour separation distance is changed from 30 µm to 15 µm.

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/TR 14321:1997, Sintered metal materials, excluding hardmetals — Metallographic preparation and
examination
ASTM B796, Standard test method for nonmetallic inclusion content of powders intended for powder forging
(P/F) applications
ASTM E3, Standard guide for preparation of metallographic specimens
ASTM E768, Standard guide for preparing and evaluating specimens for automatic inclusion assessment of
steel

3 Principles
A section representing the core region of the test specimen (part) is cut from the test piece (part) prior to
metallographic grinding and polishing (mounting the section is optional but strongly recommended).
The polished sample is examined microscopically at a magnification of 100× and a note is made of inclusions
greater than a predetermined size.
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The maximum Feret’s diameter is used to determine inclusion size. A Feret’s diameter is a caliper diameter, as
illustrated in Figure 1.
The fragmented nature of some inclusions means that their size determination is somewhat complicated. The
concept of near-neighbour separation shall be used in determining inclusion size. According to this concept, if
an inclusion is within a certain distance of its neighbouring particles, it is considered a member of an inclusion
cluster or agglomerate. Detected features within 30 µm of one another are considered part of the same
inclusion. The concept is illustrated schematically in Figure 2.
The non-metallic inclusion level of the test specimen (part) is reported as the number of inclusions, per
100 mm2, greater than or equal to the predetermined size.

4 Significance and use
4.1 The non-metallic inclusion level of ferrous powders is an indication of powder cleanliness. In pressed and
sintered ferrous powder metallurgy (PM) materials, the extensive porosity present masks the effect of inclusions
on mechanical properties. In contrast, the properties of a PM material processed to near pore-free density are
strongly influenced by the composition, size, size distribution, and location of non-metallic inclusions.
4.2

The test for non-metallic inclusions in fully dense steel parts is useful as

—

a characteristic to classify or differentiate one grade of powder or batch of parts from another, and

—

a lot-to-lot quality comparison of powders intended for powder forging.

4.3

A significant amount of variation in non-metallic inclusion content will occur

—

if the powder used to form the test specimen (part) does not meet the required quality standards for nonmetallic inclusion content, or

—

processing of the test specimen (part) has been carried out under conditions that do not permit oxide
reduction or allow oxidation of the test specimen (part), or both.

4.4 The use of the near-neighbour concept offers a more conservative estimate of the inclusions: it will
overestimate rather than underestimate them.

5 Apparatus
5.1

Equipment, for the metallographic preparation of test specimens.

5.2 Metallographic microscope, permitting observation and measurement up to a magnification of 100×
using light with a wavelength of 544 nm (green filter), an objective lens with a magnification ranging from 8× to
12,5×, and a numerical aperture between 0,16 and 0,20.
NOTE
Defining the light optics used is important because this determines the features that will be resolved, and all
detected features are included in the assessment of inclusion size.

6 Test piece
6.1 For the evaluation of the non-metallic inclusion content of a powder that is intended for use in powderforging applications, the powder shall be mixed with an appropriate amount of graphite and lubricant and
compacted to a specified green density. The test method covers repress powder-forged test specimens in which
there has been minimal lateral flow (<1 %) so the diameter of the green compact shall be such, relative to the
diameter of the forging die, that this requirement is met.
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