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THIS BRITISH STANDARD, having been approved by the
Iron and Steel Industry Standards Committee and endorsed
by the Chairman of the Engineering Divisional Council, was
published under the authority of the General Council on
16th December, 1964.

First published, September, 1947.
First revision, December, 1964.

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
fully indexed and with a note of the contents of each, will
be found in the British Standards Yearbook, price 15s. The
B.S. Yearbook may be consulted in many public libraries and
similar institutions. • . •-

This standard makes reference to the following British
Standard:
B.S. 18. Methods for tensile testing of metals.

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following B.S.I, references relate to the work on this standard:
Committee reference* ISE/26, ISE/26/4 > .••<•••*.
Draft for comment D63/13745 < •
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BRITISH STANDARD SPECIFICATION FOR

PATENTED COLD DRAWN STEEL

SPRING WIRE .:;;

FOREWORD

This British Standard, which has been revised under the authority of the Iron
and Steel Industry Standards Committee, is now confined to patented cold
drawn round steel spring wire, and no longer makes reference to B.S. 970,
En 49, to define the quality of the wire, though the classifying letters B, C and D
have been retained to maintain continuity with the 1947 edition of the standard.

The revised standard now also includes in Part 2 a specification, complete in
itself, for high quality patented cold drawn steel spring wire, known as music
wire, for which the classifying tetter M has been given. For this wire the choice
of two ranges of tensile strength are given as against the three ranges for the B,
C and D qualities of wire. .-.'•.. ^ • i, • » •

The standard covers a very wide range of wire sizes and in the opinion of
the Committee it is not generally practicable to perform all the specified tests
on the whole range of wire sizes. Appropriate limits are given where necessary.

NOTE 1. Where metric equivalents are stated, the figures in British units are to be regarded
as standard. The metric conversions are approximate. More accurate conversions should be
based on the tables in B.S. 350,' Conversion factors and tables'. .;

NOTE 2. In place of the customary, but incorrect use of the ton as a unit of force, the unit
called a ton-force (abbreviation tonf) has been used in this standard. It is the force which,
when acting on a body of mass 1 ton, gives it an acceleration equal to that of standard gravity.
Similar considerations apply to kilogramme-force (abbreviation kgf). ;' ̂ ,.: 4

: . . . • . , • • > : - ' ' ; ' . -.'•';A'Jjjii'lii'.Uti - '
• • . - . ' • • ;. n^yVrrVi. "'-,- "'•'. • • . , . . ' • : . ' - . . v;,'^o'ii^Hy; . ; ; : ' •

PARTI

SECTION ONE: GENERAL CLAUSES

• •-' '%«F-«Sf^- '-.' '•••'f$>-f3-;,tjif.'-!'

1. Three patented steej spring wire specifications are given in Part l.of this
standard, for cold.drawn round wire between 0-01 in (Q-25 mm) and 0-413 jn
(10-5 mm) diameter; these are; ' .•.-.,$ fa i;.^-

' . - . . B.S. 1408-B : Steel spring wire. ~ i '
B.S. 1408-C ; High duty unground steel spring wire. r'

. B.S. 1408-D: High duty ground steel spring wire. . . -
' Section One specifies the general requirements and test methods for the
three specifications, whilst Section Two gives the specific requirements for each
of the three specifications. Each full specification therefore comprises the appro-
priate part of Section Two and the relevant clauses of Section One.

• • ' \ ' „ > . " ' • . * • '

- ̂  ^

.

-* ? • • • • - • *

,&gb
•-:£«

2. The_ steel shall be made by the open hearth, electric or any of the oxygen;

processes!1'. In the case of the .pxygen processes the nitrogen content of the steel
shall not exceed.0-008 per centi' '• ; j '>;v-; : j ; ;.y^ , ' " • V' t f^ l - j ''f^--^

^''^''^^^•''••'CWMICALicOMPbSnTON v! : '•' ' ' ' "'\~~M """'>
"' ; ' ' ' • i ' .' "i -: "'

: chemical-compositions of thp jsteels specified in Section .Two are based
on ca?t analysis.. On request, the wir^ manufacturer sjiall supply the cast i
for the specified elements. Any .subsequent analytical checks shall take into*
consideration the heterogeneity normal to the steel. ' «***'; i*-« *s: ,;

' • ' -J •

4. a. The ingots, blooms or billets shaU be so prepared as to remove surface"|̂ |
imperfections which might produce defects in the wire made from them. '"•**<?'jf'*

..- .....6.The rod frpm^ which the wire is drawn and the finished wire shall be free I i
from harmful surface defects, pipe and other flaws. ; ; . «M;; !%^;!i,,ii', i.iH\w"'< ̂

^*'f:i2

|*|; 5. The wire shall be supplied in a smooth bright drawn condition, unless other-
j ;i> wisespecffied. Wsoispecified by thepurch^itinaybesuppuedwithaV ' "'
-''or'Other coating. Galvanized ^jj-gr*--*1'--—-*-:;-!ii- '*«-'—- « ''• t.tJi««.««i

,
a TOejallic

'

a?
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SELECTION OF TEST SAMPLES

6 Test samples of sufficient length for the prescribed tests shall be cut from each
end of each coil of wire Apart from the test piece for the deep etch test, Sub-
clause Be, the test samples shall not be heat-treated.

Wire supplied in straight lengths shall be grouped in such a manner as to be
clearly identified with the coil from which the lengths have been cut. Two test
samples selected at random shall then be considered to be representative of each
coil of wire - - > \ . v \ -,

TOLERANCES lj 3? "* &"•»!- »'-»r-Mt

7. a, Diameter of wire. The tolerance on the specified diameter shall be as given
m Table 1

EQUIVALENT METRIC UNITS

**•? MfV,*if Ite/*-""?-1- ™!T.'T'''V •*•*«*• '•*gfW*W&!Pl^. ~,?>,~^±*-^~^ * sKS \
*b * Circularity of wire: The cross-sectioif of roundlWire shall be circular to Pi,t

&». within half the diameter tolerance specified. ..***MW-a*<tt«i* „ :*^*id«&^ ' *
S^t~ . „ . . * „ ' P« *

p:=' • --, ,
fe*.-. "^T^ l̂.. A _ Tt >i^ ..„.* nrH*A *A«<»IA *A««- «Wnl1 1%* «*4m<» l̂ /\«* «n */v*/>rAaf«rA with *n« J?, '

/- , tensile strength ranges for the different sizes of w«tf are 6^M4nf?M®wp •
*« '» ^*

BS 1408

TABLE 2. TENSILE STRENGTH

BRITISH UNITS

Nominal wire
diameter

Over

in

0-0090
0-0155
0-022

0-033
0-051
0-085

0-135
0-201

Up to
ana in-
cluding

in

0-0155
0-022
0-033

9-051
0-085

0201-
0-263

Tensile strength

Range 1

tonf/in'

140 min
130 min
120/130

£?i.*
110/120
100/lQ

Range 2

tonf/m'

150mm
140 nun
130/140
..jMfcu'i
12Q/i3p
UOA80
ibp/iio

90/100

RangeS

tonf/in'

160mm
150mm
140/150

%

WO/140

NOTE. A'tplerance ô 'j tonf/|n« (f
strength of tftfaafe,

L*»'-4*'f-¥tt!tL3kt!

EQUIVALENT METRIC UNITS

Nominal wire

Over

nun

025
059
056

0-84
130
216
t- '

343
510
6-08

Up to
anS in-
cluding

mm

039
056
084.

130
216
343

510
6-68
10 S

is Allowed beyond the maximum tensile'*'

iv;BW^onthep^|- —piece shall be gripped u\ two vices,
; distance apart of which may be varied to accommodate different lengths of test

piece, apd one of whiph shall be free to move longitudinally during the
of the tpstfe '|&^

tltnfl 1%A^*«B7«0tifcsl* k*r ^volioirtr* j~trLA **.f '̂ t« A *i<MAn« 4<« «•&*»&
j __. 3, •• y^ T '̂ * *T ^*N?Sw-̂ ^s«TBr* 1 *4<t.tT«- "^ *?> r?7- f ^ 1\Jfi*i:i»>MS !̂*'**'ia

V,- The; |est piece shfJI be^wistejrby causing one of the vice? jo revolyf
v 'fracture occurs and the number'of twists shal| be indicated, by a cou
||spee4 of twisting shall not exceed 60 turns perminute "f^ ' ''i%*

'jjp&iTbR test pieces, selected as specified in Clause $, shall, without sigii) of fail
t| i withstand being twisted uniformly the specified number of turns, m one direct
"' on £ length normally equivalent to 100 diameters) The number of turns shall 1

as pvW'ia*Tabl<?*3SJf "thejenittr'oif the-iest pwcf jj ^" ''« ^-
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TABLE 3. NUMBER OF TURNS

• ' Nominal wire diameter

Under 0-086 in (2-2 mm)

0-086 in (2-2 mm) and over

Number of turns for all
tensile ranges

: - . - • • 20-' . /' . . '

• 15 • • / • "

-'-•'• I "' ;The test shall be continued until fracture occurs, when the primary fracture
. • shall be clean and perpendicular to the axis of the wire, any secondary helical

fractures shall be ignored. ' ' ; . ; • 5 : > . ; . , iv,^ '' - J ' . ,
• . i . . . . ' . . . . ; . „ . . " •. . • > • • • ' -" ' ' • i .i^p-ES^'r-tfTVM' [ • - . - . 1 - ' > - - -

•~ j ! -c. Reverse bend test. For wire of 0-086 in (2-2 mm) diameter and over. . ->
| The test piece selected as specified in Clause 6, shall, without sign of fracture,

- i withstand repeated 'bending in opposite directions, each bend being over a sup-
,' 'port havijng a -specified radius. One reverse bend consists , of bending the; test
" i piece througti 'an angle of 90° and then returning it to tlie original position.
,, | This, is counted as one bend. The test piece is then bent through 99° in the
( I opposite direcfipa and back to the original position which counts as thfe second

:.( |bend,/Thf test is then repeated in opposite directipns through S>60 a,ndj back to
'the original position until fracture occurs. The bend in which fracture occurs
shall not be counted. " ~ " " "' '.'^-1^2- '':"•'. '.i"'^-'':^""''^ " ••
'" "''• Alternatively; if the bending machuie is; equipped with an automatic counter
operating on the limiting stops, then the first bend down through 90° shall count
as one tiend. For the second bend the wire shall then be bent in the opposite
direction through 180°. The process shall be repeated in opposite directions,

tone bend being counted for each 180° movement. By.this method the ben4:ip
which fracture occurs shall not be counted under any circumstances., ,v, -'.,;': > "

, , The rate of testing shall not exceed one reverse bend per second. The number
of bends and the radius of the support for different sizes of wire and tensile
strengths are given in Table 4. Foj the purpose of deciding the minimum bend
requirement, if the supplied tensite range differs from the nominal range given
in Table 2, the. latter shall be the criterion for fixing the bent

d. Wrapping test. For wire under 0-086 in (2-2 min5'vdiameter down to and
including 0-024 in (0-61 mm). ' ;/, ,/Y C A ,.̂ -i -''^ • • • • -• •••?' v ' • ; " -^ .',. ';;

The test pieces, selected as specified in Clause 6, shall, without ; sign of
failure, withstand being wrapped eight complete turns round a spindle equal to
the diameter of the wire. ' , . . ^ . ; , . ; ' , ; . .'' i"'^x. ' . , • ' "

10

B.S. 1408 B.C ana §
~

TABLE 4. NUMBER OF REVERSE BENDS
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e. Deep etch test. This test shall normally be limited to wire of 0-064 in
(1 -6 mm) diameter or over. If the test is required by the purchaser on smaller
sizes of wire this shall be stated on the order.

The test pieces, selected as specified in Clause 6, shall be immersed in a
boiling solution of 50 per cent of concentrated hydrochloric acid and 50 per cent
of water for a period of time equivalent to two seconds for every 0-001 in
(0-025 mm) of diameter, with a maximum of five minutes, after which, when
examined macroscopically, they shall be free from seams or other defects likely
to prejudice the performance of the finished spring.

It is necessary to heat the test pieces to a temperature of about 400°C, for
the purpose of stress relief before carrying out this test.

/. Decarburization test. This test shall normally be limited to wire of 0-064 in
(1 -6 mm) diameter or over. If the test is required by the purchaser on smaller
sizes of wire this shall be stated on the order.

A cross-section from each batch of not more than five coils of wire shall be
prepared and mounted in a manner capable of suitably supporting the edge of
the specimen for preparation of the section. Any metallic coating may be
suitably removed.

After polishing and etching by an accepted method the section shall be
examined at a magnification of 200 diameters.

g. Dead wire test. The wire shall be properly dressed during the process of
' . ' ; • . wire drawing so that the wire shall lie flat in the coil without any corkscrew set.

GALVANIZING . ' v

9. Unless otherwise agreed between the purchaser and manufacturer the weight
of coat shall be not less than 0-10 oz/ft* (30 gm/m8). This clause applies to
0-018 in (0-46 mm) diameter wire and thicker. For the smaller sizes, if necessary,
the weight of coat shall be agreed between the purchaser and manufacturer.

RETESTS -.'•«'!?•'-'- \- . • • • • • • " •

10. Should any sample fail any of the tests, two additional test samples may be
taken from the same end of the same coil and subjected to the test or tests in
which the original sample failed. The manufacturer may discard part of the coil
prior to removing the samples for retest.

Should both additional test samples pass the test or tests, the coil from which
they were taken shall be deemed to comply with the requirements of this British
Standard. Should either of them fail the coil shall be deemed not to comply.

12

c.

.V "Tt.>i

B.S. 1408 B.C i

PACKING AND IDENTIFICATION

11. The wire manufacturer shall ensure that each coil is securely tied, and i
attach to each coil a suitable label or labels on which shall be shown the number
of this British Standard, the specification letter, the size of the wire, the tensile
strength and such other markings as may be agreed between the purchaser and'
the manufacturer. . '•'••••%$*'?

DESIGNATION FOR ORDERING PURPOSES

12. For ordering purposes the wire shall be designated by the number of this
British Standard, the appropriate specification letter, the tensile strength range
and the diameter of the wire in inches or millimetres. . ' .

For example: , ,
(i) 8 SWG ground high duty patented cold drawn steel spring wire of

tensile strength 90/100 tonf/in* shall be designated:

B.S. 1408 :D : 2; 0-160 in.
(ii) 1-0 mm diameter commercial quality patented cold drawn steel spring

wire of tensile strength 205 kgf/mm* shall be designated:

B.S. 1408 :B: 3; 1-0mm. "

. .--.,•_>•:"•'' .KwSj

13
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SECTION TWO: SPECIFIC;CLAUSES FOR SPECIFICATIONS'

B.S. 1408-B: Steel spring wire. -
1 B.S. 1408-C: High duty unground steel spring wire."T'-; : *

B.S. 1408-D: High duty ground steel spring wire.' '*'

MfJi^Y

M • B.S. 1408-B

r- STEEL SPRING WIRE

"•'•: ,, ; . :•;. ,; • ' • . ' GENERAL •
; 13. This section of the specification states the specific requirements for cold

. "* , 'drawn patented spring wire for general engineering purposes (replacing En 49B ,
I .'• in the 1947 edition of B.S. 1408), and shall be used in conjunction with Section
• One: General Clauses. Three tensile ranges are specified, as given in Table 2. -•"•••

" . ' . - • • - ' • j ;;-;^ CHEMICAL COMPOSITION „ 5

«'•;• 14. The chemical composition of the steel shall be within the following Jimits.; j r^

£ „*

« l

Carhjip
SlUCOg <

Manganese ,
Sulphur
Phosphprus

-,-> Per cent

Min.

0-45

—. 040

—-1 —

Max.

0-85 .
0-35 ;K,

•1.-00 ;j.-

0-050%.,;
0-05Q.I!

•• ,—-(-~*,-^

•;;;^fc

MOTE. In order to ensure a satisfactory quality of spring wire in the larger sizes it is necessary "^*
that the reduction of area by col^ drawing should be as great as practicable.. ?n the thicker ."'-
sizes included in (his standard it is not always possible to give as heavy a reduction by drawing
fs is desirable. In. these pases ca>ts of steel should be selected with suitable carbon and
manganese contents, which will suable .the tensile strength specified to be obtained on the ^'
specified; sizes of wir^ with a reaction of area, by drawing from the heat-treated base, of
not lew' than 60 per cent, whereverpossible. ..^ ,,.?. , . ; . •„ ' . , • • • , • , . , , - ; ai ,,„,;; ̂ ' ' • ir*!

15. a, ^Tensile strengtfi. The tensile strength of the test pieces selpc^ed and tested -|
in accordance, with Clauses 6 and 8a shall be shown in Table 2, corresporidirig ;j
to the specified tensile range'.4 *. " "*"( * " ;';'" '• ' - ' " ' ' _ '''.''" ^f;--; r*.^'^^i

;>V*i|̂ %y,|'l '̂̂ i";,'̂  f$$ t&ii
'-i • ' 'j^'ialt'l^'.V't^.'••'"'••'•'*"'•!'/ "tvr^''<'?:•.;-»;» ' '

""' '• ' • . .V»' ' • . ' . ' " '""-."• -' -

i rcycrsc ocuu icsi apcciuuu in puociaufe oc^j i , . . . ,,:.('<Cjj-'fj(: ,:,iS5
^rlftie |egt'pieces, selected'as specified in Clause^«hall f|
^gtesispecifi^w'Supctou^8«i;;V;\.^^
srt. The' wire shall satisfy the "requiremehtstof the dead 'yfoM
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B.S. 140&-C

HIGH DUTY UNGROUND STEEL SPRING WIRE

GENERAL

13. This section of the specification states the specific requirements for high duty
unground patented cold drawn steel spring wire (replacing En 49C in the 1947
edition of B.S. 1408) and shall be used in conjunction with Section One: General
Clauses. Three tensile ranges are specified, as given in Table 2.

CHEMICAL COMPOSITION

14. The chemical composition of the steel shall be within the following limits:

Element

Carbon
Silicon
Manganese
Sulphur
Phosphorus

Per cent

Min.

0-55

—0-30

—
— •

Max.

0-85
0-35"

--1-00
0-040
0-040 •:•

NOTE. In order to ensure a satisfactory quality of spring wire in the larger sizes it is necessary
that the reduction of area by cold drawing should be as great as practicable. In the thicker
sizes included in this standard, it is not always possible to give as heavy a reduction by drawing
as is desirable. In these cases casts of steel should be selected with narrower ranges of carbon
and manganese contents, which will enable the tensile strength specified to be obtained on
the specified sizes of wire with a reduction of area, by drawing from the heat-treated base,
of not less than 60 per cent, wherever possible. • '••*'• •'••:''

PROPERTIES

15. a. Tensile strength. The tensile strength of the test pieces, selected and tested
in accordance with Clauses 6 and 8a shall be as in Table 2, corresponding to
the specified tensile range. ': - •

b. Torsion test. The test pieces, selected in accordance with Clause 6, shall
withstand the torsion test specified in Subclause 8/. "!

c. Reverse bend test. The test pieces, selected in accordance with Clause 6,
shall withstand the reverse bend test specified in Subclause 8c.

d. Wrapping test. The test pieces, selected in accordance with Clause 6, shall
withstand the wrapping test specified in Subclause %d. f "*** "

e. Deep etch test. The test pieces, selected in accordance with Clause 6, shall
withstand the deep etch test specified in Subclause 8«. ' ' ' ' ' *

16

B.S. 14

/. Decarburization test. A cross-section from each batch of not more than
five coils of wire shall be prepared and examined as specified in Subclause 8/.

The section shall show no totally decarburized zone. Partial decarburization
as indicated by grain boundary ferrite shall not extend to a depth below the
surface greater than a dimension equal to 1 V£ per cent of the nominal diameter •
of the wire. •-.-. • •-;. -j>'v~. .• • ' ' *'"''":' ' : '"' -' r->*v-'*•"'

g. Dead wire test. Toe wire shall satisfy the requirements of the dead wire'
test specified in Subdause 8 .̂ ; '/i'-

->"•• *•&•&-'*&

.̂.̂ it
' " f. .• 'i*'~**4

Vifc7'

17 ^"H^
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B.S. 1408-D

: . " . . HIGH DUTY GROUND STEEL SPRING WIRE
• '• . _ " : GENERAL '• ' . ' . " ' ' - : ' ' ' "" ' '"•'< c :

13. This section of the specification states the specific requirements for high,
duty ground patented cold drawn steel spring wire (replacing En 49D in the
1947 edition of B.S. 1408) and shall be used in conjunction with Section One:
General Clauses. Wire to this specification shall be ground all over, preferably
subsequent to the final patenting heat treatment, to remove surface defects and
all decarburization. Three tensile ranges are specified as given in Table 2.

CHEMICAL COMPOSITION

14. The chemical composition of the steel shall be within the following limits:

Element

Carbon
Silicon
Manganese
Sulphur
Phosphorus

Percent

Min.

0-55

—0-30

—
• ~

Max.-

"0-85
0-35
1-00
0-030
0-030

NOTE. In order to ensure a satisfactory quality of spring wire in the larger sizes it is necessary
that the reduction of area by cold drawing should be as great ai practicable. In the thicker
sizes included in this standard, it is not always possible to give as heavy a reduction by
drawing as is desirable, but in these cases casts of steel should be selected with narrower
ranges of carbon and manganese contents, which will enable the tensile strength specified
to be obtained on the specified sizes of wire with a reduction of area, by drawing from the
heat-treated base, of not less than GO per cent, wherever possible.

PROPERTIES ; • • , . . , ? , : '

15. a. Tensile strength. The tensile strength of the test pieces selected and tested
in accordance with Clauses 6 and 8a shall be as shown in Table 2, corresponding
to the specified tensile range. .

b. Torsion test. The test pieces, selected in accordance with Clause 6, shall
withstand the torsion test specified in Subclause 86.

c. Reverse bend test. The test pieces, selected in accordance with Clause 6,
' shall withstand the reverse bend test specified in Subclause 8c.

d. Wrapping test. The test pieces, selected in accordance with Clause 6, shall
withstand the wrapping test specified in Subclausc 94. :

it

C",

*. Deep etch test. The test pieces, selected in accordance with Clause 6, shall
withstand the deep etch test specified in Subclause 8e.

/. Dccarburlzalion test. A cross-section from each batch of not more than
five coils of wire shall be prepared and examined as specified in Subclause 8/.
£. The section shall be entirely free from decarburization. . .

• P /. 'Dtiid wire test. The wire shall satisfy the requirements of the dead wire
tat specified in Subclause 8 .̂
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PART 2

B.S. 1408-M

SPECIFICATION FOR STEEL SPRING MUSIC WIRE

SCOPE

1. This Part 2 of the standard, for high quality patented round wire known as
spring music wire, is independent of Part 1 and is for cold drawn wire, uniform
in strength and hardness, intended especially for manufacture of springs. It
covers wire between 0 009 in (0 23 mm) and 0 400 in (10 2 mm), with the choice
of two tensile ranges.

STEELMAKER PROCESS

2. The steel shall be made by the open hearth, electric or any of the oxygen
processes* In the case of the oxygen processes the nitrogen content of the steel
shall not exceed 0-008 per cent

s
CHEMICAL COMPOSITION

3. The chemical composition, based on cast analysis, shall be within the
following limits

4I

V

B.S. 1408-M;
V.

•" b The rod from which the wire is drawn and the finished wire shall be free
' from harmful surface defects, pipe and other flaws

t ' SURFACE FINISH

\ 5, The wire shall be supplied in a smooth bnght drawn condition, unless other-
wise specified When specified by the purchaser it may be supplied with a metallic
or other coating All coated wire shall comply with all the requirements of this
standard.

SELECTION OF TEST SAMPLES ~ „-

6. Test samples shall be cut from each end of each coil of wire of sufficient .î
length for the prescribed tests The test samples shall not be heat-treated.
.,, Wire supplied in straight lengths shall be grouped in such a manner as to be
clearly identified with the coil from which the lengths have been cut. Test samples.
•elected at random shall then be considered to be representative of each coil

TOLERANCES ' ' * ' * '

'L^S iTaS Diameter of wire The tolerance on the specified diameter shall be as given If lj

•,|l|Wblc5-v, • - ^ ,$*
i»t }' i,*-- z *. t .1 . y, ', , »•>. i" - . «« * -W*T •*-! *• m**iv t~rT* * •*. T^-rt"*« ' '

m"•'•'. 1^' TABLE 5. TOLERANCES

Carbon
Silicon
Manganese
Sulphur
Phosphorus

Per cent

Min.

070

—025

—
-'

Max.

1-00
035
075
0030
0030

,, Plus and minus
•- tolerance

Wire in
straight
lengths

Over

in nun

On request, the wire manufacturer shall supply the cast analysis for the
specified elements. Any subsequent analytical checks shall take into consideration
the heterogeneity of the steel ''

FREEDOM FROM DEFECTS

4. a. The ingots, blooms or billets shall be so prepared as to remove surface
imoerfections which might produce defects in the wire made from them. - ' /
^

* This term includes both top and bottom oxygen processes.
20

00003
00005
00008

EQUIVALENT METRIC UNITS

Nominal wire
diameter

Up to and
including

mm

Plus and minus
- tolerance

Wire
in coils

mm

000J
0005
0-0/J

0075
0025

Wire to -4:*
straight .• »•;
tengSi JJfe

mm
-

0008
0-013
0020

k. Circularity of wire The cross-section of round wire shall be circular to •
| within half the diameter tolerance specified L :

, , > \ t--
^ > PROPERTIES , :.\

'TeniUtiett -The tensile test shaU be carried out in accordance with the]
auinments of B.S. 1$, t Methods for tensile testing of metals', and the tensile;

W ) ' ' .
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strength shall be calculated on the nominal diameter of the wire. The two tensile
strength ranges for the different sizes of wire are given in Table 6. :; ; . - , : • • • • •

TABLE 6. TENSILE STRENGTH . ,, . ,

BRITISH UNITS

Nominal wire diameter

Over

. in

0-009
- 0-015

0-018

0-022
0-025
0;033

0-043
0-051
0-067

0-085
0-109

. 0-135
\; •'• .• •' .
'• 0-167 ;
: 0-201

0-263 !

Up to and
including

in .

0-015
0-018
0-022

0-025
0-033
0-043

0-051
0-067
0-085

0-109
. 0-135
0-167 .

,,0-201
0-263
0-400

Tensile strength

Range 1

tonf/in1

165 min
155/170
150/165

145/155
140/150
135/145

130/140
125/135
120/13b

115/125
110/120
105/115

. 100/110
: 95/105

. 85/95

Range 2

tonf/in8

175 min
165 min
160/175

155/170
150/165
145/155

140/150
135/145
130/140

125/135
120/130
115/125

t|
' 110/120
105/115
95/105

j

EQUIVALENT METRIC UNITS
Nominal wire diameter

Over

mm

0-23
0-38 '
0-46 •

0-56
0-64
0-84

1-09^
. 1-30 -

1-70

2-16 '
2-77"
3-43 r

4-24
5-10 .
6-68 '•

Up to and

mm
* '• ' ' i

-'0-38
0-46
0-56

0-64
0-84
1-09.

' .'. I '*• .. -.''J- * • • •

1-30
.1 1-70

2-16

' ,2-77;;
^'•3-43 '
14-24

< - ' •'''-*•*
' , Si 10] "•
.._&•«.[.-,
\.10-2ll

• .-'* -.'

Tensile strength '

Range 1

kgf/mm1

:. ( i i L .-.
•

2«Jmin
244/268
236/260

228/244
220/236
213/228

, ,: -. ^ , •' •..

205/220
197/213
190/205

'181/197 :
1731190
1651181-

i
..- , r : •' i
157/173
1501165.
Itf/lSO

A .' /' r i"'"'"! ''"• "*

Range 2

kgf/mm*
. 1 ' ••<• ;
276 miti
260 min
•252/276

•244/268
236/260
2281244

2201236
213/228
205/220,

197/213
1901205
181/197 .

173/190
,165/181
15.QJ165

i

NOTE. For wire supplied in straight lengths the minimum tensile strength shall be reduced
by 5 p e r cent. , _ • • : , ,>• , , ••.. '•.v^1> • • ( i'.'^:px .| .>;;V..'.'i,> • .

b. Reverse bend test. For wire of 0-086 in (2-2 mm) diameter andoyei% ( •
The test piece selected as specified in Clause 6, shall,'without sign of jx^cture,

withstand repeated bending in opposite directions, each bend being over a
support having a specified radius. One reverse bend consists of bending: the

, test piece from the vertical through an angle of 90! and then returning it. to the
vertical position. This is counted as one bend. The test piece is men bent through
90° in the opposite direction and back to the vertical which'counts as two bends.
The test is then repeated in opposite directions through 90° and back to the
vertical until fracture occurs. The bend in which fracture occurs shall 00t.be
counted. ; . . . • ' , . . . , . 'j , ; • . • • . < . ..;•" i;,-;-,iivjli'.iut^s^l^'f^^Hi4iit«fVvlS

^m&^&i.^mm
• • , : • • - , < < l,^i ^; . . . . . . . . . . -V •..-.•,-|. •.

B.S. 1408-M:

The number of bends and the radius of the support for different sizes of
wire are given in Table 7. , ;

TABLE 7. NUMBER OF REVERSE BENDS

Nominal wire diameter >
British units

. Over *

. • < • • i n

0-085
0-091

, 0-097 ;

0-109
0-115 "

, 0-121 : .;,

; J,. 0-137 '....'. ,
0-143
0-157

v 0-171 ; .
. 0-191

0-221

Up to and
including

in

0-091
0-097;

,0-109;,,

0-115
0-121^

:, 0-137 r

.-0-143
0-157
0-171

..-. 0-191 ,L
0-221
0-263 ,

Radius of
support

mm

, 7-5
.,. : '- 7-5 -

.y. .- - 7-5 .

i 7-5
•^ 10 • '

10

':'•$•;+••
:'\':'1S'''^:~

15

:: is . . " . ' •
15
15

Number of
reverse bends

5
9
7

6
9

, 8

. < . ; 9: ; ' : ; '\ -< • jj
" ''"7',". ;

..; '•. ':: 5 ]•-•' .
4

: . • • 3 -

, Nominal wire <Uametex. /
metrk units ./

Over '

mm

2-2
2-3

; 2-5 : « i ; '

2-8
2-9

j 3-1

3-5
3-6
4-0

4-3 ;,
4-8
5-6

Up to and

'. ' i . mm ''•••;>* .»•'

'.''?2'-3?J-
. : 2-S 4 &

• • - . , - . 2-8 .:iy£
• - ' . !(' ., ' ;

• '"^p""^
. w:v'^>

', J-5 '. '}

3-6
4-0 ,. *
4-3

<.. ' , ' .;'--

5* -'^6'7 •'''it

*m

.

;,: c. Wrapping tof. For wire under 0-086 in (2-2 mm) diameter down to and,
including 0-024 in (0-61 m m ) . , ; - , ; . f i ;

The test pieces, selected and specified in Clause 6, shall without sign of
failure withstand being wrapped eight complete turns round a spindle equal to fl

the diameter of the'
;*! d. Deep rtc* y«/.''Thisvtest*?hail normally be Umited to wire of 0-064 in I
(1 -6 mm) diameter or over. If the tost is required by the purchaser on small '
sizes of wire this shall be stated on the order. ; . ,
' I ' The test pieces, selected 45 specified in Clause 6, shall be immersed in a'{

f boiling solution of SO per cent of concentrated hydrochloric acid and SO per cent
of water for a period of tune equivalent to two seconds for every 0-001 in
(0-025 mm) of diameter, with a maximum of five minutes, after which, when,
| examined macroscopically, they shall be free from seams or other defects likely |
I to prejudice the performance pf the finished spring. , ' . '::.-.. , ( .v;,

" ii:-- ;,:•,,:•--'•.• v ;.' 23 - ' - - . • ,. ' - ,A

•.•rfftn.. •_•• •..-•'.''* •;-,'! •(
Wrilfi;' • "•-'.

,, iJ ĵiVi? , :jfiff
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It is necessary to heat the test pieces to a temperature of about 400°C, for
the purpose of stress relief before carrying out this test.

e. Decarburization test. This test shall normally be limited to wire of 0-064 in
(1 -6 mm) diameter or over. If the test is required by the purchaser on smaller
sizes of wire this shall be stated on the order.

A cross-section from each batch of not more than five coils of wire shall be
prepared and mounted in a manner capable of suitably supporting the edge of
the specimen for preparation of the section. Any metallic coating may be suitably
removed.

After polishing and etching by an accepted method the section shall be
examined at a magnification of 200 diameters.

The section shall show no totally decarburized zone. Partial decarburization
as indicated by grain boundary ferrite shall not extend to a depth below the
surface greater than a dimension equal to 154 per cent of the nominal diameter
of the wire.

/. Coiling test. For wire of 0-097 in (2-5 mm) diameter and under.
A specimen length shall be wound on a mandrel of 3 to 3^6 times the wire

diameter and a 5 in length of the resultant coil stretched to three times its
original length. The wire So tested shall give uniform pitch without split or
fracture.

g. Dead wire test. The wire shall be properly dressed during the process of
wire drawing so that the wire shall lie fiat in the coil without any corkscrew set.

• i '*' ' '
RETESTS • > • ' £ •

9. Should any sample fail any of the tests, two additional test samples may be
taken from the same end of the same coil and subjected to the test or tests in
which the original sample failed. The manufacturer may discard part of the coil
prior to removing the samples for retest.

Should both additional test samples pass the test or tests, the coil from
which they were taken shall be deemed to comply with the requirements of this
British Standard. Should either of them fail the coil shall be deemed not to
comply.

PACKING AND IDENTIFICATION ; ' ?*

10. The wire manufacturer shall ensure that each coil is securely tied, and shall
attach to each coil a suitable label or labels on which shall be shown the number
of this British Standard, the specification letter, the size of the wire, the tensile
strength and such other markings as may be agreed between the purchaser and
the manufacturer. .... . s .'

24
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DESIGNATION FOR ORDERING PURPOSES

11. For ordering purposes the wire shall be designated by the number of this
British Standard, the specification letter ' M *, the tensile range and the diameter
of the wire in inches or millimetres.

For example: \ . jXi
a. 8 SWG steel music spring wire of tensile strength 115/125 tonf/in* shall :,̂

be designated: '*•"
B.S. 1408 :M :2;0-160in.

b. 1 -0 mm diameter steel music spring wire of tensile strength 213 kgf/mm*
shall be designated: •» .

B.S. 1408 : M : 1; 1-Omrn.

."f'̂ Sfl

o^:Sf«**.«5v;;f<:;*•>, :^'v *•:
wv'v^;--'.;. Vi-' :' •• -• ..-. -..
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The following are available on application.

YEARBOOK
Including subject index and numerical list of
British Standards 15s

SECTIONAL LISTS Gratis
Acoustics
Aircraft materials and components
Building materials and components
Chemical engineering
Chemicals, fats, oils, scientific apparatus, etc
Cinematography and photography
Coal, coke and colliery requisites
Codes of Practice
Consumer goods
Documentation, including Universal Decimal Classification
Drawing practice
Electrical engineering
Farming, dairying and allied interests/
Furniture, bedding and furnishings
Gas and solid fuel and refractories
Glassware including scientific apparatus
Hospital equipment
Illumination and lighting fittings
Industrial instruments, etc
Iron and steel
Machine tools
Mechanical engineering
Nomenclature, symbols and abbreviations
Non-ferrous metals
Packaging and containers
Paints, varnishes, paint materials and colours for paints
Personal safety equipment
Petroleum industry
Plastics
Printing, paper and stationery
Road engineering
Rubber
Shipbuilding
Textiles and clothing ^ , 4i !'-;.', =
Welding . j- ^ir '̂::- '

Applications should be addressed to: - ,wr( ̂ f-;* '
BRITISH STANDARDS INSTITUTION V>.'$?';

Sales Branch Telephone: Mayfair 9000 .'"
British Standards House, 2 Park St., London, W.I

.6

BRITISH STANDARDS INSTITUTION

m

The British Standards Institution was founded in 1901
and incorporated by Royal Charter in 1929

, The principal objects of the Institution as set out in
the charter are to co-ordinate the efforts of producers
and Users for the improvement, standardization and
simplification of engineering and industrial materials;
to simplify production and distribution, to eliminate
the waste of time and materials involved in the pro-
duction of an unnecessary variety of patterns and sizes
of articles for pne and the same purpose, to set up
standards of quality and dimensions, and to promote
the general adoption of British Standards
,? In carrying out its work the Institution endeavours
'to ensure adequate representation of all viewpoints
Before embarking on any project it must be satisfied
that tnere 1S a strong body of opinion in favour of
Proceed»ng and tnat tnere 1S a recognized need to be met

jfj The Institution is a non-profit-making concein It
is financed by subscriptions from firms, trade asso-
ciations, professional institutions and other bodies
interested in its work, by a Government grant and by
the sale of its publications The demands on the
services of the Institution are steadily increasing and

{ can only be met if continuing and increased financial
support is provided

Membership of the Institution is open to British
bjects, companies, technical and trade associations,

local and public authorities.. .... ..

:.,
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