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Foreword

This British Standard has been revised under the direction of the Iron and Steel
Standards Policy Committee and supersedes BS 2058 : 1983, which is withdrawn.
It makes provision for the supply of a type of martensitic stainless steel and a
selection of types of austenitic stainless steel most commonly used in the
manufacture of springs including steels with low magnetic permeability. A type
of precipitation hardening steel is also included.

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

1 Scope

This British Standard specifies the requirements for
stainless steel wire, in diameters up to and
including 10 mum, supplied in coils, on reels or in
straight lengths, suitable for the manufacture of
mechanical springs.

Specific requirements are given for six types of
austenitic (301826, 302526, 316533 and 316542},
including two types of low magnetic permeability
(305511 and 904S14), one type of martensitic
(420545) and one type of precipitation hardening
(301881) stainless steel spring wire,

In addition to the definitive requirements, this
standard also requires the items detailed in clause 2
to be documented. For compliance with this
standard, both the definitive requirements and the
documented items have to be satisfied.

NOTE 1. The titles of the publications referred to in this
standard are listed on the inside back cover.

NOTE 2. For the purposes of this British Standard the term
‘reel’ is synonymous with the terms ‘spool’ and *bobbin’.

2 Information and requirements to be
agreed and to be documented
The following information to be supplied by the
purchaser shall be fully documented.

Both the definitive requirements specified
throughout the standard and the following
documented items shall be satisfied before a claim
of compliance with the standard can be made and
verified: :

(a) the number of this British Standard,

i.e. BS 2056;

(b) the steel type number (see table 1);

(c) the nominal diameter of the wire (in mm);

(d} the tensile strength grade, if 301526 or
302526 is being ordered (see table 4);

(e) the form of supply, i.e. coils, reels, or straight
lengths;

(f) any applicable requirements from the
appropriate clauses for:

(1) surface finish and condition of wire
(see clause 4);

(2) packing and identification (see clauses 6
and 11);

(g) any other special requirements.

3 Manufacture

8.1 Steelmaking process
The steel shall be made by an electric furnace
process.

3.2 Chemical composition

The cast analysis shall comply with the composition
ranges given in table 1 for the appropriate steel
type. On request, the wire manufacturer shall
supply the cast analysis. Any subsequent analytical
checks on the product shall take into consideration
the heterogeneity normal to the steel and shall be
in accordance with appendix A.

3.3 Freedom from defects

3.3.1 The ingots, blooms or billets shall be so
prepared as to remove surface imperfections that
might produce defects in the wire made from
thern.

3.3.2 The rod from which the wire is drawn shall
be free from harmful surface defects, pipe and
other flaws (see also 4.1 for finished wire).
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Table 1. Chemical composition of stainless steell _ast analysis)

Y

Steel type [ C Si Mn P s Cr Mo Ni Al Cu N
% % % % % % % % % % % % % % % % %
301826 |— 0.156 |1.00 |2.00 10.045 |0.030 [ 16.0 [18.0 |— — 6.0 8.0 — — — — —
302826 1-— 012 100 (2.00 |0.045 (0.030 [17.0 (190 |— —_ 7.5 10,0 {— — - — —
316833 |- 0.07 |1.00 (2.00 ]0.045 |0.030 |16.6 [185 |26 3.0 11.0 140 |— — — — -
316842 | — 007 11.00 [2.00 10.04510.030 }16.0 |185 12.00 |250 1950 ;13.60 |— — - — —_
306811 |— 003 {1.00 [2.00 |[0.045 {0.030 |17.0 |19.0 |~ - 11.0 |13.0 |~ — — - -
004814 | — 0.03 11.00 [2.00 |0.030 10.040 |196 122.0 [4.00 15600 1240 (270 |— - 1.00 (2.00 10.06
301581 |— 0.09 |:00 |1.00 |0.045 (0.030 |16.0 |18.0 |— - 650 {7.75 10.7% |1L50 |- -— -
420845 (0.28 (0.36 (1.00 |1.00 |0.040 [0.030 |12.0 |14.0 |— — — 1.00 | — — — - —
max.

1661 : 9902 S

Y
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4 Condition of finished wire

4,1 The wire shall be free from harmful surface
defects, :

4.2 The wire shall be supplied in the appropriate
condition as given in table 2.

NOTE. When specified by the purchaser, wire may be supplied

with a metallic or other coating as an aid to forming operations.

These coating requirements should be agreed between the
manufacturer and the purchaser.

Table 2. Condition of finished wire

Type of steel Condition

Austenitic 301826 | Cold drawn or cold
302826 | drawn and polished

Austenitic 316833 | Cold drawn or cold

{(medium 316542 | drawn and polished

magnetic

permaeability)

Austenitic 305811 | Cold drawn or cold

(low magnetic  gg4514 | drawn and polished

permeability) '

Precipitation 301881 | Cold drawn or cold

hardening drawn and polished

Martensitic 420345 | Free from scale,

softened or cold drawn

5 Low magnetic permeability anstenitic
stainless steels

Austenitic stainless steels, 305511 and 904514 in
the as drawn fully hardened spring temper
condition, shall exhibit low magnetic permeability
as given in table 3.

NOTE. The magnetic permeability of 305511 can be further
reduced by stress relieving the as drawn wire.

Table 3. Magnetic permeability of 305511 and
904814

Type of steel Hard as drawn Stress relieved

400 °C
306511 1.0105 1.0055
904514 1.0070 —

6 Method of supply

The wire shall be supplied in one of the following
forrs: : -
(a) in coils;
(b} on reels;
(c) in straightened and cut lengths (only
applicable to wire of 0.25 mm diameter and
larger).

NOTE. The tolerance on straightness of the cut lengths should
be agreed between manufacturer and purchaser.

7 Sampling for mechanical tests

7.1 General

All tests shall be made on test pieces taken from
the wire in the condition in which it is to be
supplied to the purchaser. Apart from any
straightening of the test lengths prior to testing,
they shall not be treated in any way which may
make them unrepresentative of the bulk of which
they are a sample. Sampling shall be in accordance
with 7.2, 7.3 or 7.4, as appropriate.

NOTE. See clause 10 for retests.

7.2 Coils

A test piece shall be taken from each end of every
coil. If small coils are split from parent coils,
samples tested from either end of the parent coil
will be considered representative providing the
coils can be identified to the parent coil.

7.3 Reels

A test piece shall be taken from the free outside
end of the wire on every reel.

7.4 Straight lengths

Wire supplied in straight lengths shall be grouped
in a bundie or bundles clearly identified with the
¢oil or coils from which the lengths were cut. Two
test pieces shall be selected at random from the
lengths as being representative of the product of
that coil or wire.

8 Mechanical properties
8.1 Tensile strength

8.1.1 When supplied in coils or reels and tested in
accordance with BS 4545, the tensile strength shall
comply with the range appropriate to the type,
grade and wire diameter given in tables 4, 5 or 6,
or the maximum values in table 7.



BS 2056 : 1991 . _
._______________________________________________________________________________________________________________ ]

Table 4. Tensile strengths of 301526, 302526, 316S33 and 316542 wire
Diameter Tensile strength
Type 301526 : Type 302826 Types 316833 and
316842
Over Up to and Grade I Grade 11 Grade 1 Grade I
mm mm N/mm2{ N/mm?2) N/mm2i N/mm?2| N/mm?|N/mmZ{N/mmZ| N/mm2[N/mm2  |N/mm?
0 0.2 1920 | 2200 2200 |2450 [1880 |2160 |2160 (2400 | 1680 1920
0.2 0.4 1840 |[2100 (2100 |2350 | 1800 {2060 |2060 |2300 |1640 1880
0.4 0.9 1750 (2000 |2000 |2240 |1720 |1960 | 1960 ;2200 | 1600 1840
0.7 1.0 1650 1900 | 1900 |2140 |1620 |1860 | 1860 |2100 | 1580 1820
1.0 1.5 1560 {1800 [1800 {2050 |1b3C |1770 1770 (2010 1550 1790
1.5 2.0 1460 (1700 {1700 |1950 |1430 [1670C |1670 |1910 | 1460 1700
() 2.8 1360 |[1600 | 1600 (1850 |1330 | 1570 | 1570 | 1810 | 1360 1600
2.8 4.0 1250 (1500 |1500 |1740 |1230 |1470 | 1470 {1710 | 1260 1500
4.0 6.0 1200 {1450 |1400 11640 |— — 1370 | 1610 | 1100 1340
6.0 8.0 —_ — 1300 | 1550 |- — 1280 (1520 |1030 1270
8.0 10.0 - -_ 1250 (1500 |— - 1230 | 1470 860 1100
Table 5. Tensile strength of 301881 wire Table 6. Tensile strengths of 305511 and 904514
Diameter Tensile strength wire
Over | Up to and | As supplied in | After heat Diameter Tensile strength
including | the cold drawn | treatment Type 305511 Type 904514
condition {see B.1.2)
min. —— min. - Over gl;lm min. max. min, max.
mm |mm N/mm2!N/mm2|N/mm?2|N/mm? o Tm N o R e | N o N
0.25 0.32 188¢ (2110 |2230 |2530 0 0.2 11580 11820 |1600 |1800
0.32 0.40 1860 | 2090 2210 2510 0.2 0.4 15840 11780 | 1550 11750
0.40 0.66 1820 2060 [2170 |2470 0.4 0.7 1500 11740 | 1450 !1650
% | 0.70 1800 (2030 |2150 2450 07 | 1.0 |1480 |1720 |1400 |1600
070 | 1.00 11770 2000 12120 | 2420 1.0 | 1.5 |1450 |1690 |1350 |1550
1.00 | 130 1710 11940 2030 | 2330 1.5 | 2.0 |1360 |1600 |1300 |1500
1.30 1.70 1650 | 1880 |1970 (2270 20 28 1260 | 1500 [1300 | 1500
1.7¢ 2.20 1630 | 1860 | 1930 {2210 28 4.0 1160 |1400 | 1300 | 1500
2.20 2.80 1560 |1790 | 1860 |2140 4.0 6.0 1010 11250 | 1250 | 1450
2.80 3.40 1500 [ 1730 | 1800 2080 6.0 8.0 040 | 1180 |1200 | 1400
340 | 4.00 1460 |1690 |1760 | 2040 8.0 [10.0 770 {1010 |1150 |1350
4.00 4.50 1420 | 1650 | 1720 | 2000
4.50 5.50 1400 | 1630 | 1680 | 1950 Table 7. Tensile strength of 420845 wire
5.50 ! 6.00 1380 | 1610 | 1660 | 1930 Condition Tensile strength
6.00 7.50 1350 | 1580 | 1600 | 1870 N/mm?
7.50 8.00 1330 | 1560 | 1530 | 1800 Softened 770 max.
8.00 |10.00 1270 | 1500 | 1470 | 1740 Cold drawn 850 max.
i NOTE. It is necessary to harden and temper 420545 wire, after
spring forming, in order to develop the required mechanical
strength and corrosion resistance.
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For material supplied in straight lengths, the stated
values of tensile strength given in tables 4, 5, 6
and 7 shall be reduced by up to 10 %.

8.1.2 After heat treatment at 480 *°C for 1 h,
followed by cooling in air, the heat treated tensile
strength of 301881 wire shall be as given in table 5.

8.1.3 Martensitic stainless steel wire type 420845
shall be supplied in the softened or in the cold
drawn condition to the tensile strength values
given in table 7.

8.2 Wrapping

The wrapping test shall be applied to all types of
wire up to but not including 3 mm diameter in
accordance with BS 4545. The wire shall not show
sign of fracture when coiled eight complete turns
around a mandrel of diameter equal to that of the
wire (see clause 10).

8.3 Flexibility

A single U bend test shall be applied to wire of
3.00 mm and larger diameters.

When tested in accordance with BS 4545 and
appendix B the wire shall not show sign of failure
{see clause 10},

To avoid the need for an excessive number of sizes
of mandrel, the wire shall be deemed to have
coraplied with this standard if it is bent around a
mandrel smaller than that specified.

8.4 Wire cast

NOTE 1. Details of wire cast measurement are given in
appendix C.

'8.4.1 Circular cast

When measured in accordance with C.2, wire from
a reel shall take up a circular cast of diameter not
less than barrel diameter of the reel and not more
than 2.5 times the barrel diameter,

When measure in accordance with C.2, wire from a
coil shall take up a circular cast of diameter not
less than that of the original coil diameter and not
more than 1.5 times the original coil diameter.

NOTE 2. For certain requirements, wire may be required to pay
out approximately straight and in such circumstances the
requirements for cast should be agreed between the
manufacturer and the purchaser at the time of ordering.

8.4.2 Helix cast

When tested in accordance with C.3, the helix of a
complete wap of wire, measured as the offset
between the two ends of the wire, shall not exceed
the values given in table 8.

Table 8. Values of helix

Wire diameter Offset maximum

Qver Up to and - '
including

mm mm mm

0 0.40 60

0.40 1.00 80

1.00 1.76 90

1.75 10.00 100

8.4.3 Spiral cast

When tested in accordance with C.4, the wap of
wire shall not show spiral cast.

9 Dimensional tolerances

9.1 Diameter tolerance and ovality

The minimum and maximum diameters shall be
measured at the same cross section on a straight
wire. Each measurement shall be within the
tolerance for diameter and ovality given in table 8
for the appropriate diameter of wire.

NOTE. Ovality is defined as the difference between the
minimum and maximum diameters of the wire at the same cross
section.

Table 9. Tolerances on diameter and ovality
Diameter Diameter tolerance Maximum
ovality
‘Over [Upto _ |Collor |Lengths | Coil or |Lengths
and reel reel
incinding
mm | mm mm mm mm mm
0.08 | 0.20 £ 0.005| £ 0.005 | 0.005 | 0.005
0.201 050 | x0.008 | £ (¢.008 |]0.008 | 0.008
0.50 ] 0.80 |+ 0.010]| £ 0.010)0.010 | 0.010
0.80 | 140 + 0.014 | £ 0.014 | 0.014 (0.014
140! 190 [ £0.020! £ 0.030 [0.020 [ 0.030
1.90 | 3.20 + (0.024 | £ 0.034 |0.024 | 0.034
3.20 ] 5.60 | £ 0.030 | £ 0.040 | 0.030 | 0.040
560 ] 8650 | % 0.040 | £ 0.0560 | 0.040 | 0.050
8.50 110,00 | £ 0.050 | £ 0.070 | 0.050 | 0.070

9.2 Straight length tolerances

When supplied in straight lengths, the lengths shall
be not less than those given in the order and shall
be within the tolerances given in tabie 10.
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Table 10, Tolerances on length of straight

lengths
Length Tolerance
mm mm
> 0 = 160 -
> 160 = 315 +2
> 315 = 500 rg
> 50O = BOG * 3
> 800 < 1250 tg
> 1250 = 2000 tg
\__ 2000 + 53
NOTE. Tolerances on length of straight lengths less than or
eqzal xti? 160 mm should be agreed at the time of the enquiry
and order,

10 Retests

10.1 General

If any test piece fails any of the tests, additional
pieces for retest shall be taken from the
appropriate coil, reel or bundles of lengths
representing the product of a coil in accordance
with 10.2, 10.3 or 10.4, as appropriate.

10.2 Coils

For wire in coil, two additional test pieces shall be
taken from the end from which the previous test
was taken (see 7.2),

NOTE. Part of the coil may be discarded before taking the new
te~* tsieca. ' .

Iv:d Reels

For wire supplied in reels, two additional test

pieces shall be taken from the free end of the wire

(see 7.3).

10.4 Straight lengths

For wire supplied in straight lengths, four
additional test pieces shall be taken at random
from the same bundle or bundles representing the
product of the coil {see 7.4).

10.5 Results

If the additional test pieces pass all the tests, the
appropriate coil, reel or bundles representing the

product of the coil shall be deemed to comply with

this standard. If any of them fail, the coil, reel or
corresponding bundles shall be deemed not to
comply with this standard.

11 Packing and marking

Consignments of wire shall be suitably protected
against mechanical damage and corrosion during
transport.

NOTE. If special protection is required this should be agreed at
the time of enquiry or order.

Wire in coils or bundles of lengths shall be securely
tied.
All consignments shall carry a suitable label or

labels on which the following shall be clearly
shown:

(a) the number and date of this British Standard,
i.e. BS 2056 : 19910,

(b) the steel type number;
(¢) the nominal diameter of the wire (in mm);

(d) tensile strength grade (for 301526 and
302526);

(e} whether softened or cold drawn {for 420S45);
(f) the manufacturer’s name;

(g) any other information agreed between
manufacturer and purchaser.

UMarking BS 2056 : 1991 on or in relation to a product represents a manufacturer’s dectaration of conformity, i.e. a claim by or on
behalf of the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is therefore solely
the responsibility of the person making the claim. Such a declaration is not to be confused with third party certification of

conformity, which may also be desirable.
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Appendices

Appendix A. Product analysis and
permitted variations

A.l Analysis of the product may vary from the
cast analysis owing to the heterogeneity arising
during the casting and solidification of the ingot.
Table 11 shows the permitted variations in product
analysis.

Table 11. Permitted variations of product

analysis from specified range

Element | Range in which Variation of specified
Cloment fadls T e

Over Under
maximam | minimum

% % %

C = 0.03 0.005
> 003 =0.25 0.01 0.01
> 0.25 = 0.50 0.02 0.02

Si = 1.0 0.05 0.05
> 1.0 0.07 0.07

Mn = 1.0 0.03 0.03
> 10=20 0.04 0.04
> 0.030 < 0.045 {0.004 —

S = 0.030 0.003 -

Cr > 100 <150 |0.15 0.15
> 15.0 = 20.0 0.20 0.20
> 20.0 0.25 0.25

Mo >2.0=30 0.08 0.08
> 3.0=50 0.10 0.10

Ni =1.0 0.03 0.03
> 5.0 = 10.0 0.10 0.10
> 10.0 = 20.0 0.15 0.15
> 20.0 0.20 0.20

Al = 1.50 0.10 0.10

Cu All ranges 0.10 0.10

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

A.2 If the product analysis of any wire falls
outside the limits of acceptable variation from the
specified compeosition range for a significant
element, that wire shall be deemed not to comply
with this standard, and further samples shall be
selected for check analysis from the remainder of
the consignment, as follows:

(a) at least two samples from the same cast, for
consignments up to and including 5 t;

(b) at least five samples from the same cast, for
consignments up to and including 20 t;

{¢) at least eight samples from the same cast, for
consignments over 20 t.

The results of the analysis of these samples shall
fall within the permitted variations. If any of these
further samples are proved to be cutside the
permitted variations for any element, the
consignment shall be deemed not to comply with
this standard.

A.3 Samples for product-analysis shall be taken in
accordance with BS 1837 and, in the event of
dispute, analysed in accordance with the
appropriate methods of BS 6200.

Appendix B. Bend test

B.1 In carrying out the test, the wire shall be free
to move longitudinally in the forming device.

B.2 Bend the wire through 180 © to form a U
around a mandre] of diameter equal to twice the
wire diameter for wire diameters from 3.00 mm to
6,00 mm and equal to three times the wire
diameter for wire diameters over 6.00 mm.

"
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Appendix C. Wire cast measurement
C.1 General

C.1.1 The cast of wire is characterized by the
diameter of the free laying unrestrained wap of
wire taken from coil or reel. For coil, ends can be
together (closed cast) or apart (open cast).

NOTE. For retests, see clause 10,

C.1.2 Sufficient wire from a coil or reel is cut off
to produce a full free wap (single convolution of
wire) ensuring that it is not bent or damaged

(see figure 1).

(-

Take several waps
{cumulations of wire)
and at one point cut
the sample to provide
an unrestrained wap

Figure 1. Sampling of wire

diameter cut
ends apart

Figure 3. Open circular cast

C.2 Circular ring cast

Tb measure circular cast, being the inside diameter
of the wap, place the wap on a flat horizontal
surface and measure the average diameter.

{See figures 2 and 3 which also show the definition
of \-/aecl and open circular cast.)

4
1

diameter cut ends
touching

Figure 2. Closed circular cast

C.3 Helix cast

To measure the displacement of the cut ends at
right angles to the wap suspend the wap from the
mid-point of a piece of rod or a pencil, etc., so that
the cut ends are at the lowest point and the two
ends hang free diametrically below the point of
suspension. Measure the separation of the ends at
right angles to the plane of the wap (see figure 4).

NOTE. Wap is suspended vertically and horizontal
displacement of cut ends {cast open or closed) is
measured.

Figure 4. Helix : vertical placement
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C.4 Spiral cast

Tb assess spiral cast, place the wap on a flat
horizontal surface and check whether there is any
horizontal displacement between the ends of the
wap (see figure 5},

NOTE. Spiral cast is the term used when one end of the wap is
curling inside the natural diameter of the wap. It is possible that
a wap of wire in this condition will also exhibit vertical
displacement (helix) (see figure 4).

NOTE. Wap is laid on flat surface and any horizontal
displacement of cus ends is assessed.

Figure 5. Spiral cast




Publication(s) referred to

BS 1837 Methods for the sampling of iron, steel, permanent magnet alloys and ferro-alloys
BS 4545 Methods for mechanical testing of steel wire
BS 6200 Sampling and analysis of iron, steel and other ferrous metals




" BS 2056 : 1991

BSI

2 Park Street
London
W1A 2BS

BSI

Linford Wood
Milton Keynes
MK14 6LE

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.

Contract requirements

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

Revisions

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

Any person whe finds an inaccuracy or ambiguity while using this British
Standard should notify BSI without delay so that the matter may be
investigated swiftly.

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

Buying British Standards

Orders for all British Standard publications should be addressed to the Sales
Department at Milton Keynes.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library, the Standardline Database, the BSI
Information Technology Service {BITS) and its Technical Help to Exporters
Service. Contact Customer Information at Milton Keynes: Tel: 0908 221166.

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 the Manager, Membership
Development at Milton Keynes: Tel: 0908 220022.

Copyright

Copyright subsists in all BSI publications. No part of this publication may be
reproduced in any form without the prior permission in writing of BSI. This
does not preclude the free use, in the course of implementing the standard, of
details such as symbols and size, type or grade designations. Enquiries about
copyright should be made to the Copyright Manager, Marketing at Milton
Keynes.

9106 — 6—~0.8k—B

1SM/26



