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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing international 
Standards is normally carried out through IS0 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. IS0 
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 IS0 Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0 693-9 was prepared by Technical Committee ISO/TC 17, 
Steel. 

It cancels and replaces IS0 Recommendation R 693-9 : 1970, of which it constitutes a 
technical revision. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

@ International Organization for Standardization, 1988 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 683-9 : 1988 IE) 

Heat-treatable steels, alloy steels and free-cutting steels - 

Part 9 : 
Wrought free-cutting steels 

0 Introduction 

When preparing this part of IS0 683, it was very difficult to 
come to international agreements on chemical composition of 
free-cutting steels. The types of steel given in this part of 
IS0 683 are typical grades only and other grades may be 
covered by national standards. 

1 Scope and field of application 

1.1 This part of IS0 683 gives the technical delivery re- 
quirements for 

- semi-finished products, e.g. blooms, billets, slabs, 

- bars, 

- wire rod and 

- bright steel 

manufactured from the free-cutting steels listed in table 3 and 
supplied in one of the treatment conditions given for the dif- 
ferent types of products in table 1, lines 2 and 3, and in one of 
the surface conditions given in table 2. 

This part of IS0 683 covers three groups of wrought free- 
cutting steels for mechanical purposes as listed in table 3, 
namely 

a) not intended for heat treatment, 

b) suitable for case-hardening, 

c) suitable for quenching and tempering. 

NOTE - Related International Standards are given in annex C. 

1.2 In special cases, variations in these technical delivery re- 
quirements or additions to them may form the subject of an 
agreement at the time of enquiry and order (see annex BI. 

1.3 In addition to this part of IS0 683, the general technical 
delivery requirements of IS0 404 are applicable. 

2 References 

IS0 377, Wrought steel - Selection and preparation of 
samples and test pieces. 

IS0 404, Steel and steel products - General technical delivery 
requirements. 

IS0 683, Heat-treatable steels, alloy steels and free-cutting 
steels 

- Part 1: Direct-hardening unalloyed and low-alloyed 
wrought steel in fern? of different black products. 

- Part 11: Wrought case-hardening steels. 

IS0 1035, Hot-rolled steel bars 

- Part 1: Dimensions of round bars. 

- Part 2: Dimensions of square bars. 

- Part 3: Dimensions of flat bars. 

- Part 4: Tolerances. 

IS0 6506, Metallic materials - Hardness test - Brinell test. 

IS0 6892, Metallic materials - Tensile testing. 

IS0 6329, Steel products - Definitions and classification. 

3 Definitions 

3.1 product forms : See IS0 6929. 

3.2 free-cutting steels : In the sense of this part of IS0 683, 
steels characterized by good machinability, i.e. high metal 
removal rate, essentially obtained by higher than normal con- 
tents of sulfur, or sulfur and lead. 
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4 Ordering and designation 

The designation of the product in an order shall cover the 
following : 

a) the designation of the product form (bloom, bar, wire 
rod, etc.) followed by 

b) if a surface condition other than “hot worked” or a 
special surface quality is required : 

- the surface condition (see table 2) and 

- the surface quality (see 5.4); 

- either the designation of the dimensional standard 
and the dimensions and tolerances selected from this 
(see 5.51, 

- or the designation of the drawing or any other docu- 
ment covering the dimensions and tolerances required 
for the product; 

c) a description of the steel comprising 

1) a reference to this part of IS0 683; 

2) the designation of the steel type given in table 3; 

3) if a treatment condition other than the untreated 
condition is required, the symbol for this other condition 
(see table 1, column 3); 

4) if a document is required, the symbol for the re- 
quired type of document (see table 10); 

5) if any supplementary requirements are to be com- 
plied with, the symbol and, where necessary, the details 
of each supplementary requirement (see annex B). 

Example : 

To be ordered are : 

Hot-rolled round bars, 

according to IS0 10351, 

with a nominal diameter of 40,O mm, 

with a nominal length of 8 000 mm, 

with a diameter tolerance of +0,40 mm ( = class S of 
IS0 1035-41, 

with a length tolerance of +,,$ mm (= class L2 of 
IS0 1(x35-4), 

all other tolerances as given in IS0 1035-4, for normal 
cases. 

Surface 

peeled (symbol PE, see table 2). 

Steel 

according to this part of IS0 683, 

type 35 S 20 (see table 31, 

treatment condition: untreated (no symbol or U, see 
table 1). 

with an inspection certificate of type IC (see table 10). 

Designation : 

Bounds : IS010351 - 40,OS x 8OOOL2 

Surface: PE 

Steel : IS0 683-9 - 35 s 20 - u - IC 

5 Requirements 

5.1 Manufacturing process 

5.1.1 The manufacturing process for the steel and for the 
products is, with the restrictions given by the requirements in 
5.1.2 to 5.1.3, left to the discretion of the manufacturer. 

5.1.2 Treatment and surface condition at delivery 

In accordance with the. agreements at the time of enquiry and 
order, the products shall’be delivered in one of the treatment 
and surface conditions listed in tables 1 and 2 respectively. 

5.1.3 Cast separation 

The steels shall be delivered separated by casts. 

5.2 Chemical composition, hardness and 
mechanical properties 

5.2.1 Table 1 gives a survey of combinations of usual treat- 
ment conditions at delivery, product forms and requirements 
according to the tables 3 to 7 (chemical composition, maximum 
hardness, mechanical properties). 

5.2.2 Mechanical properties for reference test bars of case- 
hardening steels in the simulated case-hardened condition are 
given in table 6 for guidance. 

5.3 Technological properties 

5.3.1 Machinability 

The steels covered by this part of IS0 683 have good 
machinability and chip-breaking characteristics. However, the 
machinability decreases with increasing carbon, silicon and 
manganese contents, while cold-reduction improves the 
machinability of the steels not intended for heat-treatment and 
steels 10 S 20 and 10 SPb 20. 

5.3.2 Weldability 

Because of their high sulfur and phosphorus content, free- 
cutting steels are not normally recommended for welding. 

5.4 Surface quality 

5.4.1 All products shall have a workmanlike finish. 
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5.4.2 Minor surface imperfections, which may also occur 
under normal manufacturing conditions, such as scores 
originating in the case of black steel from rolled-in scale, are not 
to be regarded as defects. 

5.4.3 As long as no International Standard on the surface 
quality of steel products is available, detailed requirements 
referring to this characteristic shall, where appropriate, be 
agreed at the time of enquiry and order. 

NOTES 

1 For bars and wire rod included in this part of IS0 683, a separate In- 
ternational Standard on surface quality is under consideration. 

2 It is more difficult to detect and eliminate surface discontinuities in 
coiled products than in cut lengths. This should be taken into account 
when agreements on surface quality are made. 

5.4.4 Removal of surface imperfections by welding is not per- 
mitted. 

Pending publication of a separate International Standard, the 
kind and permissible depth of surface imperfections for removal 
should, where appropriate, be agreed at the time of enquiry 
and order. 

5.5 Shape, dimensions and tolerances 

The shape, dimensions and tolerances of the products shall 
comply with the requirements agreed at the time of enquiry and 
order. The agreements shall, as far as possible, be based on 
corresponding International Standards, otherwise on suitable 
national standards. 

NOTE - The following International Standard covers dimensions 
and/or tolerances for products covered by this part of IS0 683 : 

- for bars: IS0 1035 parts 1 to 4. 

6 Inspection, testing and conformity of 

products 

6.1 Inspection and testing procedures and types 
of document 

6.1.1 Table 10 gives a survey of the inspection procedures 
and the types of document in IS0 404 which may be agreed at 
the time of enquiry and order for deliveries according to this 
part of IS0 683. 

6.1.2 If in accordance with the agreements at the time of en- 
quiry and order a test report (TR) is to be provided, this shall in- 
clude 

a) a statement that the material complies with the re- 
quirements of the order, and 

b) the results of the cast analysis for all elements specified 
for the steel type supplied. 

6.1.3 If in accordance with the agreements in the order an in- 
spection certificate (IC or ICP) or an inspection report (IR) (see 
table 10) is to be provided, the specific inspections and tests 
described in 6.2 shall be carried out and their results shall be 
certified in the document. 

In addition the document shall include 

a) for all elements specified for the steel type concerned, 
the results of the cast analysis given by the manufacturer; 

b) the results of all inspections and tests made necessary 
by supplementary requirements (see annex B); 

c) the symbol letters or numbers relating the test cer- 
tificates, the test pieces and products to each other. 

6.2 Specific inspection and testing 

6.2.1 Verification of the hardness and mechanical 
properties 

6.2.1.1 The hardness requirements and/or mechanical 
properties given for the relevant treatment condition in table 1, 
column 8, sub-column 2, shall be verified, with the following 
exception. The requirements given in footnotes 1 and 2 to 
table 1 (mechanical properties of reference test pieces), shall 
only be verified if the supplementary requirement given in 
annex B, clause B.l or 8.2. is invoked. 

6.2.1.2 The amount of testing, the sampling conditions and 
the test methods to be applied for the verification of com- 
pliance with the requirements shall be in accordance with the 
prescriptions in table 11. 

6.2.2 Visual and dimensional inspection 

A sufficient number of products shall be inspected to ensure 
compliance with the specification. 

6.2.3 Retests 

6.2.3.1 Where for one or more test units one or more tests 
give unsatisfactory results, the manufacturer has the choice of 
withdrawing the test units concerned (for example for re- 
treatment or sorting in accordance with IS0 404) or maintain- 
ing them. If they are maintained, retests shall be carried out ac- 
cording to the following rules. 

6.2.3.2 If - as in the case of product analysis (see annex B, 
clause 8.3) - only one test of the type concerned was carried 
out on the sample concerned and gave the unsatisfactory 
result, two new tests of the same type shall be carried out. 

6.2.3.3 If the test unit consists of more than one product and 
if the product from which the unsatisfactory test result stems is 
not withdrawn from the test unit, one of the two new tests 
shall be made on test pieces taken from the sample or product 
originally tested. 

6.2.3.4 All retests shall give satisfactory results. Otherwise 
the test unit concerned shall be rejected. 

7 Marking 

The manufacturer shall mark the products or bundles or boxes 
containing the products in a suitable way, so that the identifica- 
tion of the cast, the steel type and the origin of the delivery is 
possible (see annex B, clause 8.4). 
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