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Foreword

This British Standard has been extensively revised under the direction of the Iron
and Steel Standards Committee and is now published in two Parts for the
convenience of users.

Part 1, which was published in 1977, covers the requirements for carbon and low
alloy steels. Additional provision for stainless steel wire is now made in Part 2.
A range of austenitic and martensitic stainless steels are included together with
two copper-containing types to which new type numbers have been allocated.

Recommendations for the rationalization of certain details of the compositions of
stainless steels arising from discussions in the International Organization for
Standardization have been followed as far as possible.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
pages 1 to 4, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

ii
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Section 1. General requirements

1 Scope

This Part of this British Standard covers drawn
steel wire for use in the manufacture of stainless
steel cold-forged fasteners and similar components.

It specifies seven different types of steel as follows:

Designation Description

430515 17 % chromium ferritic stainless steel
410522 13 % chromium martensitic stainless
steel

304S17 18 % chromium 10 % nickel austenitic
stainless steel

305517 18 % chromium 12 % nickel austenitic
stainless steel

316S17 17 % chromium 13 % nickel 2.5 %
molybdenum austenitic stainless steel

394517 17 % chromium 10 % nickel 3.5 %
copper austenitic stainless steel

396S17 17 % chromium 10 % nickel 2.5 %
molybdenum 3.5 % copper austenitic
stainless steel

2 References

The titles of the publications referred to in this
standard are given on the inside back cover.

3 Information to be supplied by the
purchaser

The following information shall be stated on the
enquiry and order:

a) the material specification type as given for the
required steel in Table 2;

b) the condition in which the material is to be
supplied (see clauses 6, 7 and 19);

c) the type of coating (see clause 8);

d) whether a statement giving the cast analysis
and/or results of mechanical or other tests is
required (see clauses 9, 10, 11 and 12);

e) the upper and lower limits of diameter required
(see clauses 7 and 13);

f) whether manufacture and/or testing is to be
witnessed (see clause 15);

g) the coil mass, with inside and outside
diameters;

h) whether any other special quality criteria are
to be satisfied.

4 General

The wire shall comply with the general
requirements of this section and the appropriate
specific requirements of section 2.

5 Steelmaking process

The steel shall be made by an electric process.

6 Freedom from defects

The steel shall be free from pipe and harmful
segregation. The surface quality shall be the subject
of agreement between the manufacturer and the
purchaser.

7 Condition of wire on delivery

Unless otherwise agreed and stated on the order,
the wire shall be supplied as follows:

a) for austenitic types, solution treated and
lightly cold drawn;

b) for ferritic and martensitic types, annealed and
lightly cold drawn.

If requested, the wire may be supplied cold-drawn to
an agreed tensile strength range, in which case
tolerances on diameter shall be agreed between the
purchaser and the manufacturer and stated on the
order.

8 Types of coatings
The wire may be supplied with one of the following
coatings:

a) copper coated and oil drawn;

b) copper coated and stearate drawn;

¢) oxalate coated and stearate drawn;

d) as agreed between the purchaser and the
manufacturer.

The coating shall be uniform and adherent to the
metal surface.

In the case of copper coating, assessment of
adherence shall be by examination of reverse
torsion or tensile test specimens, as agreed between
the purchaser and the manufacturer.

9 Chemical composition

9.1 Cast analysis. The chemical compositions of
the steels specified in Table 3 are based on cast
analysis.

The cast analysis shall comply with the relevant
specification in Table 3.
If specified by the purchaser on his enquiry and/or

order, the supplier shall supply the cast analysis for
the specified elements.
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Table 1 — Permitted variations of product analysis from specified range

Element Range in which the maximum of specified element falls Variation on specified range
Over maximum Under minimum
% % %

Carbon Up to and including 0.15 0.01 0.01
Silicon Up to and including 1.0 0.05 0.05
Manganese |Up to and including 1.0 0.03 0.03

Over 1.0 up to and including 2.0 0.04 0.04
Phosphorus | Up to and including 0.045 0.004 —
Sulphur Up to and including 0.030 0.003 —
Chromium Up to and including 15.0 0.15 0.15

Over 15.0 up to and including 20.0 0.20 0.20
Molybdenum |Up to and including 3.0 0.08 0.08
Nickel Up to and including 10.0 0.03 0.03

Over 10.0 up to and including 20.0 0.15 0.15
Copper Over 3.0 up to and including 5.0 0.07 0.07

9.2 Product analysis. Table 1 shows the permitted
variations in the product analysis from the specified
range.

The variations may occur either above or below the
individual element ranges but shall not be applied
both above and below the range for any one element
in any one cast of steel.

10 Material for testing

The supplier of the wire shall ensure that a
sufficient number of test samples are taken to prove
that the material satisfies the requirements of this
British Standard and any additional properties
specified by the purchaser.

11 Mechanical tests

Tensile tests on wire in the “delivered” condition
shall be carried out in accordance with BS 18-2 for
wires of diameter greater than 10 mm, and with
BS 4545 for wires 10 mm in diameter or less.

Tensile tests shall be carried out on test pieces that
have not been subject to any preliminary
machining.

12 Intercrystalline corrosion and
grain size tests

12.1 The austenitic steels shall not have any grain
boundary carbide network. When specified on the
order they shall be subject to the intercrystalline
corrosion test as specified in Appendix A.

12.2 The austenitic grain size shall be subject to
agreement between purchaser and supplier and
when specified on the order shall be checked by
microscopic examination of a transverse section of
the wire. The austenitic grain size shall not
normally be coarser than no. 3 according to the
requirements of BS 4490.

13 Tolerance on diameter

Unless otherwise agreed between the supplier and
purchaser the tolerance on diameter shall be as
given in Table 2.

Table 2 — Tolerance on diameter

Nominal diameter of wire
Over Up to and including Tolerance
mm mm mm
— 6 +0.025
6 16 +0.030
16 19 +0.040
19 — by agreement

In all cases, the purchaser of the wire shall state on
the enquiry and order the upper and lower limits on
diameter of the wire required.

14 Identification

Each coil of wire shall bear a suitable label, securely
attached, identifying the material as being supplied
to BS 3111-2, and giving the appropriate grade, size,
and cast number.
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15 Inspection

If the material is to be inspected and tested in the
presence of the purchaser’s representative it shall
be so stated on the enquiry and order.

The purchaser or his representative shall have
access at all reasonable times to those parts of the
manufacturer’s works engaged on the order. He
shall be at liberty to inspect the manufacture at any
stage and to witness the required tests.

16 Testing facilities

The manufacturer shall supply the material
required for testing and shall furnish and prepare
the necessary test pieces and supply labour and
appliances for such testing as may be carried out on
his premises and in accordance with this standard.

Failing facilities at his own works for making the
prescribed test, the manufacturer shall arrange for
the tests to be carried out elsewhere.

17 Manufacturer’s statement

If required by the order, the manufacturer shall
supply the ladle analysis of the material and/or the
results of the mechanical or other tests or
combinations of these as specified on the order.

Section 2. Specific requirements

18 Chemical composition

The limits of cast analysis shall be as shown for the
relevant steels in Table 3.

19 Tensile strength

The tensile strength of the wire, in the delivered
condition, obtained from test pieces selected and
tested in accordance with the requirements of
section 1 shall be by agreement between the
purchaser and the manufacturer.

Table 3 — Chemical composition

Designation C Si Mn P S Cr Mo Ni Cu
min. max.| max. max. max. max. | min. max.| min. max. | min. max. | min. max.
% % % % % % % % % % % % % %
430815 — 0.10 |0.80 1.00 0.040 |0.030 |16.0 180 |— — |— 050 [— —
410822 0.09 0.15(0.80 1.00 0.040 |0.030 |11.5 135 |— — |— 050 [— —
304517 — 0.06 | 1.00 2.00 0.045 |0.030 {17.0 190 |— — 9.0 110 |— —
305517 — 0.07 |1.00 2.00 0.045 |0.030 {17.0 190 |— — 11.0 13.0 |— —
3165172 — 0.07 | 1.00 2.00 0.045 |0.030 |16.5 185 (2.0 3.0 |12.0 140 |— —
394517 — 0.07 |1.00 2.00 0.045 |0.030 {17.0 190 |— — 8.0 10.5 3.0 4.0
396517 — 0.07 |1.00 2.00 0.045 |0.030 |16.0 185 (2.0 3.0 |10.0 14.0 3.0 4.0

a1f required, steel 316517 may be supplied with ranges of molybdenum content of either 2.0 % to 2.5 % or 2.5 % to 3.0 %.
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Appendix A Intercrystalline corrosion
test for austenitic stainless steels

When a test is required by the purchaser, a sample
of the solution-treated material from which any
coating has been removed shall be immersed

for 72hV in a boiling solution of the following
composition:

100 g copper sulphate, Cu SO4.5H,0

184 g (100 ml) sulphuric acid, (P99 = 1.84)

made up to 1 litre with distilled water.
Precautions shall be taken during the boiling period

to prevent concentration of the solution due to
evaporation.

After this preparation, each test piece shall be bent
through 90° around a radius equal to the diameter
of the test piece and shall withstand this treatment
without cracking on the outer convex surface.

D If boiled on a bed of copper turnings, using the specified solution, the boiling time may be reduced to 24 h.
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Publications referred to

BS 18, Methods for tensile testing of metals.

BS 18-2, Steel (general).

BS 4490, Methods for the determination of the austenitic grain size of steel.
BS 4545, Methods for mechanical testing of steel wire.
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.

Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.

Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means — electronic,
photocopying, recording or otherwise — without prior written permission from BSL

This does not preclude the free use, in the course of implementing the standard, of
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If permission is granted, the terms may include royalty payments or a licensing
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