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ISO/TR 15510:1997(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 
technical 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, 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. 

The main task of technical committees is to prepare International 
Standards, but in exceptional circumstances a technical committee may 
propose the publication of a Technical Report of one of the following types: 

- type 1 J when the required support cannot be obtained for 
publicati on of a n Inte rnational Standard, despite repeated efforts; 

the 

- type 2, when the subject is still under technical development or where 
for any other reason there is the future but not immediate possibility of 
an agreement on an International Standard; 

- type 3, when a technical committee has collected data of a different 
kind from that which is normally published as an International Standard 
(“state of the art”, for example). 

Technical Reports of types 1 and 2 are subject to review within three years 
of publication, to decide whether they tan be transformed into International 
Standards. Technical Reports of type 3 do not necessarily have to be 
reviewed until data they provide are considered to be no longer valid or 
useful. 

ISO/TR 15510, which is a Technical Report of type 2, was prepared by 
Technical Committee ISOTTC 17, Steel, Subcommittee SC 4, Heat 
treatable and alloy steels. 
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@ ISO ISO/TR 15510:1997(E) 

This document is being issued in the Technical Report (type 2) series of 
publications (according to subclause G.3.2.2 of part 1 of the ISO/IEC 
Directives, 1995) as a “prospective Standard for provisional application” in 
the field of Chemical composition of stainless steels because there is an 
urgent need for guidance on how Standards in this field should be used to 
meet an identified need. 

This document is not to be regarded as an “International Standard”. It is 
proposed for provisional application so that information and experience of 
its use in practice may be gathered. Comments on the content of this 
document should be sent to the ISO Central Secretariat. 

Annexes A and B of this Technical Report are for information only. 

. . . 
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lSO/TR15510:1997(E) 

Introduction 

In 1991 ISO/TC 17/SC 4 considered it useful to prepare an International Standard for the 
Chemical composition of stainless steels to which those ISO Standards with technical delivery 
conditions for the various stainless steel products (wire, tubes, forgings etc.) and for the various 
applications (general, pressure purposes etc.) could refer. During the discussions on such a 
Standard it became obvious that, in spite of the existing ISO Standards with technical delivery 
conditions for stainless steels, the Chemical compositions and also the mechanical properties 
specified in the frequently applied national and regional Standards showed many technically 
unjustified or questionable differentes. For the elimination of such differentes intensive 
negotiations were initiated between experts on stainless steel of the following organizations: 

- the American Society for Testing and Materials (ASTM) 

- the European Committee for Iron and Steel Standardization (ECISS) and 

- the Japanese Industrial Standards Committee (JISC) 

On the basis of these negotiations ISO/TC 17/SC 4 agreed on the Chemical compositions given 
in table 1 and its members promised to undertake all efforts for the implementation of these 
specifications in their national Standards. 

However 

- only Japan and a minority of the ECISS members declared themselves prepared to take 
over the specifications given in table 1 in their Standards and only when those 
compositions were approved for ISO Standards; 

- a majority of the ECISS-members favoured, when discussing the corresponding European 
Standard (EN 10088-l), a number of more or less important deviations from the 
specifications given in table 1; 

- ASTM concentrates its efforts on the preparation of a similar national Standard but sees 
for the near future no possibility of implementing the specifications given in table 1 or 
making constructive proposals for their amendment. 

In view of this ISOKC 17/SC 4 regards it as impossible to bring its attempts for worldwide 
harmonization of stainless steel specifications to a satisfactory end in the near future. 
Nevertheless, the data compiled during these negotiations and the specifications proposed by 
the committee may be useful within work on national or regional Standards or when, perhaps at 
a later date, within ISO, the international harmonization efforts are taken up again. Therefore, 
the relevant data and results are published in this ISO Technical Report. 
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~~ 

TECHNICAL REPORT @ ISO ISOTTR 15510:1997(E) 

Stainless steels - Chemical composition 

1 Scope 

This ISO Technical Report lists the Chemical compositions of stainless steels agreed by 
ISO/TC 17/SC 4 mainly on the basis of a comparison of the specifications in existing ISO, 
ASTM, EN and JIS Standards. They apply to all product forms including ingots and semi- 
finished material. 

2 Normative reference 

The following Standard contains provisions which, through reference in this text, constitute 
provisions of this Technical Report. At the time of publication, the edition indicated was valid. All 
Standards are subject to revision, and Parties to agreements based on this Technical Report are 
encouraged to investigate the possibility of applying the most recent edition of the Standard 
indicated below. Members of IEC and ISO maintain registers of currently valid International 
Standards. 

ISO 6929: 1987, See/ products - Definitions and classifica tion. 

3 Definitions 

For the purposes of this Technical Report the following definition, as weil as those given in 
ISO 6929, applies. 

3.1 Stainless steel 

Steel with at least IO,5 % Cr and maximum 1,2 % C are considered as stainless steels if their 
resistance to corrosion is of primary importante. 

NOTES 

1 It is intended to also include in this Technical Report, at a later Stage, creep resisting and heat 
resisting steel grades. 

2 For the classification of stainless steels according to their structure, composition and application see 
annex A. 

1 
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ISOTTR 15510:1997(E) @ ISO 

4 Chemical composition 

The chemical composition of stainless steels approved by ISO TC 17/SC 4 is given in table 1 n 

NOTE - lf, in special cases, for example an ISO committee charged with the establishment or revision 
of a Standard for a specific product or application of stainless steels sees the necessity of deviating from 
the specifications in table 1 it should inform ISO/TC 17/SC 4 (Secretariat’s address: DIN, 
Postfach 10 51 45, D-40042 Düsseldorf, Germany) of the reasons for this and try, before such 
deviations are considered, to achieve consensus for a corresponding modification to table 1. 

5 Designations of comparable steels 

In table 2 are given the designations of stainless steels which are listed in other international, 
regional or national Standards or designation Systems and are comparable to the grades in 
table 1. 

NOTE - lt is expected that the compositions specified in these other Standards or designation 
Systems will, in the near future, be aligned with those in table 1. (See Introduction.) 
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Annex A 
(informative) 

Classif ication of grades 

Source: EN 10088~kl995 

A.l Ferritic, semi-ferritic and martensitic steels 

Chromium is the main alloying element and the chromium not bound to carbon determines the 
corrosion resistance. 

A.2 Ferritic and semi-ferritic steels 

Ferritic steels have a carbon content limit of 0,08 %. Due to this they do not display significant 
hardening after quenching. 

The ferritic structure in a Phase (alpha) and 6 Phase (delta, residual structure from high 
temperature) is magnetic. 

This structure is ductile in specific manufacturing conditions, especially in thin Cross sections. 

The ferritic free-cutting grades most commonly used for bars include a Sulfur addition greater 
than 0,15 % to facilitate machining. This Sulfur addition means a considerable reduction of cor- 
rosion resistance. 

Ferritic steels have relatively good weldability. A European Standard covering the conditions for 
welding these materials is in preparation by CEN/TC 121. In general, a low heat-input is ad- 
visable to avoid embrittlement grain enlargement. 

According to their Chemical composition, some grades may undergo a partial martensitic 
transformation and shall be called semi-ferritic. 

A.3 Martensitic steels 

Martensitic steels have the highest carbon contents, 0,08 % to over 1 %. Their mechanical 
strength may be increased considerably by quench heat treatment. The martensitic structure 
obtained is magnetic and fragile and shall undergo tempering treatment before use. 

Some grades include sulphur additions greater than 0,15 % and are for high Speed machining. 

In addition to the grades defined in this Technical Report, there are grades intended for specific 
applications. For example, some of the steels specified for bearings are of compositions within 
the range of stainless steels. 

A.4 Precipitation hardening steels 

Heat treatment confers a greater mechanical strength on these steels associated with good 
corrosion resistance. 
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The increased strength results from the precipitation of intermetallic compounds from the 
martensitic structure during the final hardening treatment. 

The specific heat treatment conditions shall be adjusted depending on the desired level of 
mechanical properties and the data provided by the manufacturers. 

A.5 Austenitic steels 

Chromium and nicke1 are the main elements alloyed with the iron. 

The structure of these steels is y austenite (gamma Phase) with the possible presence of 6 
ferrite (delta Phase), residual from high temperatures. 

The austenitic y Phase is non magnetic. 

Metastable austenite may be transformed into martensite by plastic deformation and/or by 
cooling at low temperature. 

The stability of the austenite may be increased by the addition of austenite forming elements: 
carbon, nickel, manganese, nitrogen and topper. 

Austenitic steels possess good general corrosion resistance. They do not display hardening 
after any heat treatment; on the other hand, their mechanical strength may be increased by 
nitrogen additions or by cold forming. 

If the steels cool slowly after heat treatment or welding (e. g. in thick sections), chromium 
carbides precipitate in the grain boundaries in a critical temperature range of approximately 
600 “C to 800 “C. This Causes intergranular corrosion in contact with acids and other corrosive 
media. 

There are two principal ways of avoiding this Problem: by alteration to Chemical analysis given 
in A.5 c) and d). 

Austenitic steels have a good weldability. A European Standard 
welding these materials is in preparation by CEN/TC 121. 

covering the conditions for 

Austenitic steels have good toughness properties including at low temperatures 
resistance to brittle fracture. 

and high 

According to the carbon content and the alloying elements, austenitic steels may be classified 
into the following: 

a) Austenitic steels without molybdenum 

These are the grades most commonly used because they represent a good compromise 
between tost and corrosion resistance. 

They are more difficult to machine than the ferritic and martensitic grades and as in those 
categories, there are resulfurized variants (S , 3 0 15 Oh) This sulphur addition means a a 
considerable reduction of corrosion resistance. 
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b) Austenitic molybdenum steels 

The addition of molybdenum in general improves the corrosion resistance, especially against 
chloride induced pitting. 

Higher Sulfur contents may impair this effect. 

In nitric acid and nitrous gas environments molybdenum additions are rather unfavourable. 

c) Extra low carbon austenitic steels 

One method sf avoiding intergranular corrosion is to make steels with carbon s 0,030 %, in 
which case all the carbon remains in solid Solution, and it therefore does not combine with 
chromium to form chromium-carbide precipitates. 

d) Stabilized austenitic steels 

The addition of titanium and/or niobium prevents the precipitation of chromium carbides linked 
to heat treatment and/or welding processes. Futthermore, these steels display good strength 
properties up to about 600 “C. 

e) Super austenitic steels 

These steels are enriched in chromium and molybdenum contents and have a completely 
austenitic structure due to higher nicke1 and nitrogen contents. They have an excellent corro- 
sion resistance in aggressive environments. 

Up to the 1960s the stabilized steel ‘solution’ to this Problem was preferred, as it was difficult, 
expensive and unreliable to refine extra low carbon steels in the electric arc furnace. 

However, the technological advances in stainless steelmaking since then have enabled extra 
low carbon steels to be made more cheaply, quickly and reliably than stabilized grades. 

On the other hand, the stabilized grades have higher strength at elevated temperatures. 

Further advice on steel selection is available from manufacturers. Whichever ‘solution’ is 
Chosen, the steel will be melted and processed to be free from the risk of intergranular corro- 
sion in the delivery condition, and there should be no need to specify intercrystalline corrosion 
testing in most purchase specifications. 

A.6 Austenitic-ferritic (Duplex) steels 

These steels usually have a high chromium and low nicke1 content, with the distinctive feature 
of displaying a two-Phase structure at room temperature (austenite content lying between 40 % 
and 60 %). 

Their strength properties are higher than those of austenitic steels. 

These steels have an especially good resistance to stress corrosion. 
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A.7 Creep resisting steels 

Variants of the steels described by clauses A.l to A.6, often with an increased carbon content, 
are used as creep resisting steels. 

A.8 Heat resisting steels 

These ferritic or austenitic types of steels are used in part for their excellent resistance to 
Oxidation and to corrosion by high temperature gases and also for retaining their mechanical 
properties over a wide range of temperatures. 
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