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Teais BeitisH STANDARD, having been approved by the
Iron and Steel Industry Standards Committee and endorsed
by the Chairman of the Engincering Divisional Council, was
published under the authority of the General Couucil on
16th December, 1964. :

First published, September, 1947.
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The Institution desires to call atiention 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, niambering 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 pubhc libraries and .
similar institutions.

This standard makes reference to the i‘ollowmg 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.L references rciate to the work on this standatd
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BRITISH STANDARD SPECIFICATION FOR
PATENTED COLD DRAWN STEELI
SPRING WIRE i

'FOREWORD

This British Standard, which has been revised under the authonty of the Iron

and Stecl 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 letter M has been givea. For this-wire the choice
of two ranges of tensile strength are gwcn as agamst the three rangcs for the B,
C and D qualities of wire.

The standard covers a very wide range of wire sxzes and in tha opinion of

the Commmittee it is not generally practicable to perform all the specified tests -
on the whole range of wire sizes. Appropriate lirmts are glvcn where necessary,

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

NOTE 2. In place of the customary, but incorrect vse of the wn a5 2 unit of force, the unit

called a ton-force (abbreviation tonf) has been used in this standard. It ks the force which, _- ‘

when acting on 3 body of mass 1 ton, gives it an acceleration equal to t_hal of stmdard snwny
Similar considerations apply to kllogramme-fom (abbremtton klf) }

mrm—— = £

1os, z.'rhes:eelshaubemdebgmogm

. :'_ 3. Th!; chemacalcomposmom orthp;steqls ;pemﬁﬁd in Section Two a.re ba:ed- :

PART l

’ SECI'ION ONE CENERAL CLAUSES o

,;-u, ’ ) 5',':l.'

' T *ISCO?E Sty e o T
l Threepatenwdstoelsprmgwutspeqﬁcauonsmgvenmhnlofdus

. standard, for cold drawn round wxre between 0-0f in (0 25 mm). aud 0413 n ;.

(los:mn)dmmeter these are; =~ g }ulx.h)

B.S. 1408-B : Steclsprmgwme. L

B.S. 1408-C ; High duty unground steel spnngmrc T

4. . B8, 1408-D High duty ground steel spring wire, S

** Section' One ‘specifies’ the general requiremients ‘and testmcthods forthﬁ’»' :

three specnﬂmtwns. whilst Section Two given lhcspecaﬁcreqmremnts foreach;' i

~ processes?. In the case of the oxygen prqcesses the mtrugcn content gf the steel
shalluot Owapercent Rt b NGk
L i

—imegms | s e

on cast analysis. On request, the yirg manyfacturer shall supply the cast gnalysis
- for the speclﬁed elements. Apy sabgequent -auglytical 'diecks shall take into = s
- i ﬂwhewrogeneitynomtltothested.“‘g‘ o RE
o

nmperfecﬂomwh:chnughtpmduoedefecumthzwnmadefromthm

mrm&mwhkhthcwimmdr;wnandtheﬁnnhodwupsh{dlbqu
from harmful au‘faee defecu, plpeami other ﬂaws. RIS : :

G svn.mt:ﬁ s :
.g..'mewiushallbesupphedmamnooth bnghtdrawnonnditnon,unlmoﬂm,_
4 Wisk gpecified. Whmspemﬁedbytlg:pguhasuit yhesupphadwnma\mmﬂc
_ ormha coating. Galvanized wire shall Clause 9,1 iusareiligs
¢ WJE &1&_ ,.,ii}v-f g"tl ir'i iqéﬁg‘uml' hr*. ; .._'I‘w | ;-.u h;u}gﬂ L F ﬁ;] mr.\n :
' ‘ ,-'1" u“ﬁ'l:l' "




8. 1408 B, C and D : 1964 !
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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 8e, the test samples shall not be heat-treated.

Wire supplicd 1n straight lengths shall be grouped 1n 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
COﬂ of wire . “ oy i

W ‘_‘.' ) »‘..'.g 1‘;{&'\ 3"‘"&:;;

TOLERANCES i{ & oz =‘uf‘-’4£

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

L, ‘f!{"'

TABLE 1. TOLERANcEiﬁ%*‘ <R e =

p BS 1408

0155 | 0022 {130min (140mun| 150mn | 039 | ¢ 356 | 205 oun | 220 min
0-022 | 0033 |120/130 | 130/140 140]150 0356 | 084 | 190/205 | 205{220

P

[

ot 200 .aﬁf&‘;:"r:ﬁ A= L R

0033 | 0051 |110/120|120/130 13&;140 0-84 ] 130 | 1731190 | 1901203 | 205/220

. gg g—tlagﬁsl }gﬂm 1201120 | 1AW [ 130 | 216 15711;; 173190} 190/208

. , 1001130 216 | 343 | 121157 | 1571173 | 173{18

N b ,ﬁr 5?.1__; ,E,f; 5y ];»-;E') ’%ﬂl@ = .~ Lo _'gxa-’

. 0135 | 0201} | “80/90%: 1% 907100 ‘100010 | 343 | 510 | 1251042 | 2621257 357117

ERAN 0200 | 0263 1 70/80 11,90/100 | 510 | 668 | 110128 |.12351242 DNg2/1S
= 0263 g-a13 Pl e, |6 03 —-ﬂr..uwm ;

ERET R e el R I I & iz

TABLE 2. TENSILE STRENGTH ' ’4';‘
BRITISH UNITS EQUIVALENT METRICUNITS |3
Nominal wire Tensile strength Nominal wire NE— :
Over ﬁ% Range 1 l:nugez Rangs 3 | Over :-ﬁg-' Range 1 | Range2 n::f
mn m |tonffin® tonf/in'| tonffin® | mm | mm | kgi/mm® ksflmql;
0090 | 00155 | 140min | 150 min | 160mun { 023 | 039 | 220 min. | 236 min

g AW

AN ,
o
BRITISH UNITS - EQUIVALENT METRIC UNITS
Nominal wire Plus and minus Nominsl wire | Plus and minos
diameter tolerance disometer |, | o, . tokerance o
Wireln |50 |2 70 | 2t Hal Wireta
Uptoand | Wirein . p i and | Wire in
Over ln’cl:ding coils %ﬁ Gver iactnding |~ colls - 1%
. om n w n tmm _‘5mm' 3 :ﬁhml'f 5 mm
4¥é"‘%‘:” 3 %&‘ﬁ"‘}; e 'fziiv_':
0009 [ 0-014 00007 | 023 »%afo-aofﬁ L 0018%
0014 | 0022 00008 | 036 S| ® 00097 ¥ 0020 .
0022 | 0072 0-0010- | 0 56 M Q0UI: |5 0Q25AL
N L v 3T | Ao GEREE ik
0072 | 0128 00012 030
‘0128 |’ 0192 0:0015
0192 | 0413 q—g@_
N o e (e
!:x“'a - u‘;v‘?"\"‘iﬁ'ﬁ* ‘- Qﬁ%}%w

¥ h'.‘f i {"‘ g #ET —: :
' o .‘%;'.f : ; i.u-{.‘- }» 'r_:,\‘ ‘ff By ’f & :
o a"'t-ﬁi&fﬁ ; }‘@ S
By B RS ] T :.4 i L
N g, Tensile tesi, The tamk test mn carried Qut ip gecordance
.
requirements of B.S:18, ¢ Methods Tor tensile tesing dm%{,_.lgi_

Y AR & AT

Im;mmﬂu«%wdonﬂnmﬂm‘o?%&m
, wmlhstnnglhnnguforﬂndﬂmtﬂmofw§
K]

7
g‘
J\"" y ofy oard

NOTE. A’ W‘“:ff-f%i ‘o Fﬁs‘i‘“ﬂ" is sliowed beyond e W“E‘H

rEE e
Nl
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T of the iR L S s 4RI DR Vi)

?'l‘hgj;mpieoeshﬂlbe tggbyéaﬁsmgmo!th}% 10 Tevolye’
fractire’ gecurs aadmenmbuofmis:;shagpemqubnmmm,;
speedoi‘twuﬂngshallnotexmdﬁouumpumlnute <o TR

"“9?
piecs, and ons of which shal befreetomow}?pgltudmall g&;

'withstandbemgtquwdumfomﬂyﬂwspoﬂﬂed l.pnberoftumsu;one p :
on}lengthl;normall! uxvahntto}ﬂﬂdlan;eg,q. numberoftmm:lull X
_ ?smswwlp‘“hblg 3&1

.
- IS

ise on the prdﬂ'

«?}5«&«;&@; J{;-E% PRl speceg on ¢ 0
Wmﬂsp ﬂnmtpwoesha.llbegnpped twovim,ﬂ;e
apa.r;ofwhwhmybe varied to accommodate different lengths of test

YELS

+The test picces, algﬁedusp@cﬁndmaausgp.shﬂ,wlmwtﬂgnoffai
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TABLE 3 NUMBBR OF TURNS

T : Umllereges . .- -y Nomimlwre . 4 Nm“ of roverse bends for wire | dianet sy
U : — Ll ) T Cof - : e DA T o
O e 0-086in(2-2mm)andovcr__ RS T b e o | R Up'to but not P TA PN TN R
B o T _‘.% S o | Ynjoaed | ) incleding asrigiomn; | |y
i S T i ‘“‘#.. stﬁﬁ bolbrort
SRS A 'I'hetostshallbecontinuedunﬁlfractureoccurs,whenthepnmaryfracture _ R - : NS S

shallbeclmandperpcndlcu]artoﬂwaxtsofthew:re, anysecondaryhehoal T in | i) w0 s a [ om [, mm

fractumsshallbengnored _ T S e o S I . A | A

c am#.: It T S .

S Reverse bend test. For wire of 0 086 in (2 2 mun) diameter and over. - .
o The test piece selected as specified i Clause 6, shall, without sign of {ractum, :
< - withstand repeatcd bending in opposite directions, each bend being over a sup-
;port’ ha\n;ng & ‘specified radius. One reverse bend ‘consists of bending the test .
" 'piece through 'an angle of 90° and then’ remmmg it to the original pdsltzon RTINS
.+ tThis is cpunted as one bend. The test piece ig then bent through 90° ip the * - |-
. iopposite direction and back to.the original position which counts as the second
- bend.,Thp test s then repeated in opposite directions through 90° and back to -
‘the original posmon until fracture OCCUrs. The bcnd in wluch fract eoccurs -
shall not be counted. ’ AR .- Tt N o
25 Altgrnatively, if the bendmg machine is' equlpped with an automatio commr o
operating on the limiting stops, then the first bend down through 90 shiall covnt - |,
as one bend. For the second bend the wire shall then'be bent in the opposite. . 1~
. _direction through 180°. The process shall be repeated in opposite directions, -~ -1
. cong bend being counted for each_ 180° movement. Bytinswhodtiwbeadm' N
- which fracture occurs shail not be counted under any circumstances., ; T A
":, Therateoftcsungslmﬂnotexmdonercversebendpermnd 'Hwnumber 0 I A
-of ‘bends and. the tadius.of the support for different sizes of wire and tensile: | . 1 L5
i+ strengths are given in Table 4. For the purpose of deciding the minimum. bend e 17
" requirement, if the supplied tensils range differs from the nominal range gwen o
. in Table 2, the latter shall be the criterion for fixing the bent value required,::, -
“d. ‘Wrapping test. For wire undec 0 086 in 1 2 2 mj“d:ameter down to and
'mcludmg0024m(061nun) o R T R
' The test picces, sclected as speclﬁed in C;Iause 6 shall, w:thout sign of F vy
failure, withstand being wrapped e:ght oompleke turns round a spindle equal to T
the dlameter of the wire, .. _. N




3.8. 1408 B, C and D : 1964

e. Deep etch test. Thxs test shall normally be limited to wire of 0-064 in
(1-6 mum) 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, shail 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 & maximum of five minutes, after which, when
examined macroscopically, they shali 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.

JS- 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 coatmg may be )

suitably removed.,

After polishing and etching by an accepted method the secuon shall be:' '

examined at a magnification of 200 diameters.

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

GALVANIZING FE AP

9. Unless otherwise agreed between the purchaser and manufacturer the welght . |
of coat shall be not less than 010 oz/ft* (30 gm/m®). 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,

10, Should any sample fail any of the tests, two additional test samples xﬁay 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 dlscatd 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 cither of them fail the coil shall be deemed not to comply.
: 12 ' '

. H A {

H

- o _ " DESIGNATION FOR ORDERING PURPOSES
i
1

F and the diameter of the wire in inches or millimetres,

(PR TIPS

BS. 14088, C mp?.
PACKING AND IDENTIFICATION '
11, 'I'he wire manufacturer shall ensure that each coil is securely tied. and shajtl
! 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
4 slmngthandmhoﬂwrmkmgsumayheagmdhetweenﬂwpmhaserm‘e
4. the manufactumr - B

12. For ordering purposes the wire shall be designated by the number of this:'- .
British Standard, the appropriate specification letter, the tensile strength range !

For example:

- (D 8 SWG ground high duty patented cold drawn steel spnng wire of |
: tensile strongth 90/100 10nf/in* shall be designated: - :

B.S. 1408 : D : 2; 0160 in.

()] 10 mm diameter commercial quality patented cold drawn steel spnng
wire of tensile strength 205 kgf/mm? shall be deslgnated

BSMOS B 310mm

oA s




: : 'B.S. 1408-B

_ i . STEEL SPRING WIRE
" _5"" ' 13. Thls section of the spcc;ﬁcatnon states the spoc:ﬁc reqmrements for oold :
.. ; drawn patented spring wire for peneral enineering purposes (replacing En 49B
- . in the 1947 edition of B.S. 1408), and shall be used in conjunction with Section' .
« One GmralClauses 'I‘lmtenmlerangesarespemﬁﬁ asgwe.nm'l‘ablez

4

=  CHEMICAL COMPOSITION

B.S. 1408-B: Steel springwire Tt
SRITRr ‘B.S. 1408—C. I-ligll duty ungronnd ‘steel sprmg wire.'~

B.S. 1408—1) Hlshdntrzromdsteelspﬁngwwe. 4
AR -

e ND‘I‘B. In or(!erto gnmrc 3 sa;hchtory quality oflprms wnrein thc laraqr slm it js necessary
" . thet the reduction of area by colg drawing should be as great as practicable. In-the thickes

- siu,inqludodinthu stanidard it is not alwiys possible to give as heavy s reduction by drawing
" 4 ig desirable. In thess cases.casts of steel should be selected with suitable carbon and

. mangangse contents, which will enable the tensile strength specified to bg-oltained on the .
© specified.sizes of wire with a redyctin of- uu, by drewing from the heal-treated bm,-og
o noumtmsopqcm, whcmer pomble e e e _q,‘ qni 33

' nom'nxs

. }5. a ,Temfk :rmg'r[a Thc t;ns:le strength of the test pieces. se}pc{ed an,d testet}
maccordagcpw:thClauses a?q _ ﬁltgi{lfeglxowanabhz, GOTFesy
1o thie specified terisile range." * " | !t,.,,,, K
[y b Torsion test. The test pieces ;ebcted in aooord:moe wuh yse 6 ‘shall
¢ - withitand the torsion test quc:ﬁed in Subclausc 85, - e

., Reverse bend test. m(estpmukcwdmamrdm _ ﬁ:_lClaupeé_.l

robL gt t- '

mwmamé’réf&amamtwmu}swms” s

., d. Wrapping mr.ﬁThetestpleces, selected as K in ¢
'ﬁmdeappn tegtspecgﬁedmwm 2';’ ;'..';1-3 7y
"‘3&3er v‘ a'mm

1»4' .




5. 1408-C : 1964
B.S. 1408-C
HIGH DUTY UNGROUND STEEL SPRING WIRE
GENERAL

13. This section of the specification states the specific requircments 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 Gtmeral
Clauses., Three tensile ranges are spemﬁed as given in Table 2.

CHEMICAL COMPOSITION
14. The chemical composition of the steel shall be within the following Limits:

Per cont e
Mi-n» M“v :
/

Carbon 0-55 085 '
Silicon — 0357
Manganese 030 [-100
Sulphur —_ 0-040
Phosphorus —_ 0040

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 praciicable, In the thicker
sizes included in this standard, it it 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 strengih specificd (o be obtained on

the specified sizes of wire with a reduciion of ares, by dnm from lhe henl-tmated base, -

of not less than 60 per cent, wherever possible,

WL e

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, cormpondmg to -

the specified tensile range.

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

¢. Reverse bend test. The test pieces, selected in accordance with Clause 6,
shallmthstandﬂwremscbcndtmapmﬁedm Subclauss 8¢,

d. Wrapping test. The test pieces, selected in accordance with Clause 6, shall -

~ withstand the wrapping test specified in Subclause 84, g A
, e. Deep eich test. The test pieces,
" withstand the deep etch test specified in Subclause 8. - %

16

alecwdmmdancewthhuseG shall' i

—t

five coils of wire shall be prepared and examined as specified in Subclause §f. -

. as indicated by grain boundary
: mrfacegmﬂeﬂhanad:mmonequaltoi%pamntoﬁhenonﬂmldim
" of the wire, .. - Al

f. Decarburization test. A cross-section from each batch of not more than

Thesechonshaﬂshownototaﬂydemburmdm?a:ﬂaldmrbunuﬁm
ferrite shall not extend to & depth below the.

& Dmdwfremt.'l‘hewlreshallsausfythcreqmn ofthedeadwln
test specnﬁedeubdauss!g L _ R __ _"_’._:,‘

i

PR WL e




8:'1408-D ' 1964 ' B, s 1408-D.: 1954
‘B.S. 1403—D B :“. | ... Deep efch test. The test pncﬁzasclecst:d in accgrdance with Clause 6, slull
o . withsand the etch test & in Subctause e,
HIGH DUTY GROUND STEEL SPRING WIR‘E S y J A Decarba:':]:ion test. AI::?oss-secuon from cach batch of not more than
vl GENERAL Lo SO N s ﬂwwﬂsol‘wneshallhcpreparedandaannncdasspeaﬁcdeubclauseSf

& 'The section shal] be enurcly free from decarburization. -

R 2 Dtad wire test. The wire shall satisfy the requnemenis of the dead wn'e
tent 8, in Subciause Sg L _ .

B

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

i,
1 ,3." .

CHEMICAL COMFOSITION
14, The chemical composition of the steel shall be within the following limits: -

: ggm Wit 1 s e Colvad

Per cent . -~ . Bow d 200000 Nivialivy gl B L
Element L :
Min. Max.- -
-

Carbon 0-55 0-85

Silicon —_ 035 L

Mangapese 0-30 1-00

Sulphur — 0-030 I

Phosphorus — 003 R T

NOTE. In order to ensure a satisfactory quality of spring wire in the Jarger sizes it is necessary
that the reduction of arer by cold drawing should be ag 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, but in these cases casts of steel should be selected with narrower .
ranges of carbon and manganese confents, which will enabls the tensile strength specified
to be obtained on the specified sizes of wire with a reduction of area, by dnwmz from the *
heat-treated base, of not less than 60 per cent, wherever possible, =~

3

PROPERTIES et T

15, a, Tensile strengrh The tensile strength of the test pieces sclected and tested
in accordance with Clauses 6 and 84 shall be as shown in Table 2, compondmg
to the specified tensile range. '
b. Torsion test. The test pieces, selected in accordance w:th Gause 6, shall
withstand the torsion test specified in Subclause 85, : '
c. Reverse bend test. The test pieces, selected in accordance with Chuae 6,
* shall withstand the reverse bend test specified in Subclause 8¢. - - .
d. Wrapping test. The test pieces, selecledmamdamewﬂhdameﬁshall N
vnthstmdthewnppmgtestspuuﬁedinSubchuseSd. _
18 L
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PART 2
B.S. 1408-M gr e ) SURFACE FINISH "
. sk
#3418, The wire shall be supplied n a smooth bright drawn condition, unless other- /st
SPECIFICATION FOR STEEL SPRING MUSIC WIRE ‘E * wisespecified When specified by the purchaser it may be supplied with a metallic e r

SCOPE . 4;[ »  or other coating All coated wire shali comply with all the requirements of this - =2
1. This Part 2 of the standard, for high quality patented round wire known as % - standard. . " ki
spring music wire, 15 ndependent of Part 1 and 1s for cold drawn wire, untform TS SELECTION OF TEST SAMPLES ~
1n strength and hardness, intended especially for manufacture of springs. It | 3§ 6. Test samples shall be cut from each end of each coil of wire of sufficient R
covers wire between 0 009 m (0 23 mm) and 0 400 1 (10 2 mm), with the choice . [, length for the prmabed tests The test samples shali not be heat-treated. ‘-«“,
of two tensile Tanges. Y Wire supplied in straight lgngths shall be grouped 1n such a manner as {o be :

r clearly identified with the coil from which the lengths have been cut. Test samples .,
 selected at random shall then be considered to be representanve of each eoil

STEELMAKING PROCESS

2. The steel shall be made by the open hearth, electric or any of the oxygen ; f‘ ol'\me f” »g‘_? ‘i ety T ."E-vs'_ ;
processes* In the case of the oxygen processes the mitrogen content of the steel ). Xy 8.4 % ‘,. RN TOLERANCES O
shall not exceed 0-008 per cent ) g "‘i" 1:'a.° Diameter of wire The loleram{e on the specified diameter shall be as given |
p =5 ;:‘gt fp laTabies . p ;
CHEMICAL COMPOSITION e o 1i_ ”&ﬁiW“ J*‘;i.u- £ TABLE 5. TOLERANCES -
?;ul:;i nzh;"m“? composition, based on cast analysis, shall be within the , s iglyc, smmsHuNTs - .| EQUIVALENT METRIC UNITS i
e Nemnat wie |, Plotasdis | Nominal wice | Plas and s _ ¢
Per cent th dlame = leraace diawet > toleramnce .7
Element : SR AR e Wite in Wirs in :
Mie. Max, e = A8 Lo Uptoand | Wireln Uptoand| Wire
— SN 1 Qrer | laclodiag |3 colls | TRl | O | fncialng | incos | SE0c8
. Sihicon _ 03 $ ) : ‘;'inl fdim ; |,'m in mm mm mm mm .5
§ Manganese 025 | 675 - AN TR S s N i
] Sulphur — 0-030 : X 510003 "0014 T 00002 | 00003 023 036 0 005 0008 . Q;%
Phosphorus - 0030 £ 0014, |, 0032 ].0-0003 | 00005 a3 0 56 0008 0013 -
' o2 | . 0072 00005 | 00008 056 133 0-013 0020 .

“o18" | 00007 | ooorL | 183 | 325 | oo | ooz B
¥0400%! 00000 | 00015 | 325 | 202 | 0025 | 0038 ~NEF
Bek ﬁ"ﬁi@ﬁ ot R O3 BT e L Y

On request, the wire manufacturer shall supply the cast analysis for ths ]
specified elements. Any subsequent analytical checks shall take nto oonsuderatwn e

;8 ¢ 1 - - .

t',é; N “ v A
1
P

the heterogenesty of the steel Jh # P yeemw Ty
. - , 1;' : b Cfrcul’amy of wire The cross-sectlon of round wire shail be clrcular to?
FREEDOM FROM DEFECTS “ : =;E.T;§, Wllhlﬂhllfﬂwdlmtertolemmspemﬁed L .

. o W i . o i

R FH4 K THSTS AND PROPERTIES : oy R
!-l.Tuﬁkleu '!'hnlenaﬂawshaﬂbamudominaceordamemﬂlm
uhmauorn.s l§,~M¢Mformletes¢mgufmemh and the tensile

4. a. The ingots, blooms or bullets shall be so prepared as to remove surface , A
imperfections which might produce defects in the wirg made from them. -, . -~

@ g ’tt"“"?r"‘

* This term includes both top and boliem oxygen processes.



:S..1408-M: : 1964 . o : BS. 140&-M 3
strength shall be calculated on the nominal dlamcter of the wire. The two tcnsllc o " The number of bends and the radius of the support for djfferent sizes or
strength ranges for the different sizes of wire are given in Table 6 STaves 4 wire are given in Table 1. o

- S . : : .
L ) _ TABLE 6. TENSILE STRENGTH ey . . TABLE 7.,NUM.BBR OF REVERSE BENDS
- BRITISH UNITS EQUIVALENT METRIC UNITS -~ , Nominsl wire diameter + | .| . Nomiant wm‘hﬂﬂﬁ/-.
*- Norinal wire diometer |  Tensile strength  [Nominal wire diameter] - Tensile strength - . British mnits 'mﬂim"“f- 1 Numbecot | mesric undis -
Over ?&m Range1 | Range2 ] Over m Range 1| Range2 - % . omr s ‘&‘&;‘.‘;" "’m mem‘bcndl Over ] Uptosnd
..im | in. | tooffin® | tonffin* | mm | kgffmm? | kgffmm® -~ i :
T ' IRV RS H AR U i mm mm | mm
0008 | 0015 |[165min {17 min| 023 | 038 | 2600min | 276 tmin - . | S I T S TR
- Q015 | ‘0018 | 155/170 | 165min | 0-38 |- 046 ‘| 244/268 | 260 win - - . .- 0085 0-091 SN SR B 5 . R O SRR SR 1 R
008 | 0022 | 150/165 | 160175 | 046 |- -0:36"|-236/260 '252!276 B A 0081 0097: | .. 75~ 9 23 28
R NS R PR OUEN AT BTN PPOIRREY PRI 0037 10109, Ly 7S -1 4 28 G [ 28
ooz | 0025 145/185 | 185/170 | 0-56 0-6¢ | 228244 ‘Mf268 N Rt DO So
0-025 0033 | 140/150 | 150/165 | 064 0-84 | 220{236 | 236{260 - 0109 |- o015 | 78 6 28 29 .
0033 | 0043 | 1351145 { 145/155 | 084 __{-0,9, | 23/228 | 228204 % 0115 .0 | =2 01205 | d g0 - .9 29 A o320
Sell e A . A BRI Rt SR :u - yole : RPN O - 8- R E L 38
0-043 0051 | 130/140 [ 140/150 | 109 130 | 205/220-| 230f236 L S T P
0051 | 0067 | 1250135 | 13545 { . 130 .|.1 1977213 | 213228 - K- N . . 9. 35 .36 ...
0:067 | 0085 | 220/330 | 130/140 } - 170 - | 190/205 | 2051220 - ¢ . 0143 | 0151 ‘8 36 40
R C Caril PR o e " 0157 0171 7 40 43
0085 | 0109 | 1151125 | 125135 | “2:06 °|' 2777 *1811197 | 1971213 S VS Y AR TS PO A P AP . R R
0109 | 10135 | 110120 | 120/130.| 277" [ | 1734190 | 190205 H ST 5 5 SN S 5 T WY SR £ S (NS 43 | . 48
- 0135 0167 . | 105115 | 115/125 | '3-43 . |.. 4-24".| 165/281.] 181{197 f .7 0181 o2at . | 15 | 4 8 - L S
B Wl s st s kT o2l ) 0283 - 5 - 3. 36 67
01671— ,.0201 [ 100110 1'1100120 | 424 | 500 | #5773 b xsfie0 o 0 . D . Sy : :
“o201 -] 0263 | (95/105 1 105/115 | " 510 . 6068 1504165 .| J65/181 . . % o o
023 .[ 0400 | 8595 | 950105) .68 | 202] J;msq 1501165 . £ i G b um,;;g SRR
1 - ; BELYERE R I R o Wrapp:‘r;g test,. For wirg underﬂ 036 in (2 2 mm) dmmeter down to and
' R l'.'~ - EA 'fﬂdﬂdmgﬂﬁ%m(ﬁﬁl mm). NS
NOTE For wirs supphed in stralght lengtlu the minimum tensile strenu(h shall bemduced ; ; « + The test pleoes, selected and speciﬁed in Clause 6 shall without gign of
by § percent. . Cr ey SR '.-' . | % . failure withstand being wrapped clght complete turns round a spmdle equal to,

b, Reverse bend test, For wire of 0 086 in (2 2 mm) d.lamqter and owra. .

“The test piece selected as spec:ﬁcd in Clause 6, shall, withou{ s:gn of Frqcture

withstand repeated bending in opposite directions, " each bond being-over &

support having a specified radius. One reverse bend consists of bending the

. test piece from the vertical through an dngle of $0%and then returning'it.to the

vertical position, This is courited as one bend. The test piece is then bent throigh

90° in the opposite direction and back to the vertical which counts as two bends.

mmtlsthenrepeatedmopposmdxrecuonsthmughWandbacktothe

_ ~vertical until fracture occurs. The bend in whwh Immm; occurs shall not.be
voounted. e PR i -\-‘ml--“--

"'_imofwiuthmhﬁlbemudonmm e
mmpm W“W@dmaauseﬁ shallbennmersedha‘i’i

mmmmmmny,unysmnunwrrmmorowudermm_
toptejudmtheperformanuepﬁheﬁnishndsprmg. . iy g
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It is necessary to heat the test pleces to & 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 6-064 in

{1-6 mm) diameter or over. If the test is required by the purchascr 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 shali 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. Parual dccarbunzanon
as indicated by grain boundary ferrite shall not extend to a depth below the

surface greater than a duncnsmn equal to 134 per cent of the nominal dlamcter _

of the wire.
. Coiling test. For wire of 0-097 in (2-5 mm) diameter a_nd under.

A specimen length shall be wound on a mandrel-of 3 to 3% times thé kv.riée g

diameter and a § in. length of the resultant coil stretched to three times its -

original length. The wire 50 tested shall give uniform pltch without spht or

fracture.

£ Dead wire test. The wire shall be properly dressed dutmg the prowss of -
wire drawing so that the wire shall Lie fiat in the coil w1thout any oorksmw set,

9. Should any sample fail any of the tests, two additional test iaﬂ:ples may be

taken from the same end of the same coil and subjected 1o 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 dmmed not to
comply.

PACKING AND IDENTIFICATION © @ - Vo

10. The wire manufacturer shall ensure that each coil is ‘éecurél_y tied, and shall 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 purchm and

the manufacturer, _ eyt

24

- 11, For ordering purposes the wire shall be designated by the number of this

5, |-.
e

B.S. 1408-M : 1964

bESIGNATlON FOR ORDERINCG PURPOSES

British Siandard, the specification letter * M °, the tensile range and the diameter
of the wire in inches or mdhnmtres
For example: RO :
a. 8 SWG steel music spnng wn'e of tensile strength 115/125 tonf/int shall
be designated:
BS. 1408 : M : 2; 0-160m.

b. 1-0 mm diameter steel music spring wire of tensxle strength 213 kgl'fn:m’ -
shall be designated:

BS. 1408 : M : {; 1-0 mm,
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BRITISH STANDARDS INSTITUTION

The British Standards Institution was founded in 1901

YEARBOOK P

Including subject index and numerical bst of Tipsts and incorporated by Royal Charter in 1929

Bnitish Standards 155 e e . The prancipai objects of the Insutution as set out 1n
SECTIONAL LISTS  Gratis % the charter are to co-ordinate the efforts of producers
Acoustics . J and users for the improvement, standardization and
Aurcraft materials and components I 3 .
Buiding materials and components o ‘ simplification of enigmeenng and industrial materials;
Chermucals, fats, ols, scientific apparatus, etc +~  the waste of tme and matenals involved in the pro-
glo?aim:c:gr:gg{oa&gh;?fggy duction of an upnecessary variety of patterns and sizes
Codes of Practice S : ¢ of articles for one and the same purpose, to set up
Consumer goods : . standards of quality and dimensions, and to promote
Documentation, including Universal Decimal Classification 5

the peneral adoption of British Standards

Drawing practice )
42 In carrying out its work the Institution endeavours

FElectrical engineernng -
Farming, dairying and allied interests ,

g‘;’:‘;ﬁ‘;‘:ﬁfgﬁﬁfgg gﬁgﬁgj ) "‘ - i iﬁ*f?:f Before embarking on any project 1t must be satisfied
Glassware including scientific apparatus : that there 15 8 sirong body of opiruon 1n favour of
i-lllzsrg:gtfg:?nnécﬁ;hnng fttmgs mdlpng and that there 1s a recognized need to be met
Industrial mstruments, cic nititulion 18 a non-profit-makwng concan It
Tron and steel 1s financed by subscriptions from firms, trade asso-
x:ccll;‘:ﬁct:loirsl i ‘ ciations, professional institutions and other bodies
Nomcnclaturcﬂ;mbog and abbreviations L h ; interested 1n 1ts work, by a Government grant and by

the ‘sale of s publications The demands on the
services of the Jnstitution are steadily increasing and
can only be met if continung and increased financial
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Non-ferrous metals ;
Packaging and contaimners
Paunts, varmishes, pamnt materals and colours for pamts

f

Personal safety equpment f
Petroleum industry " support 1s provided

Plastics - M

Printing, paper and stationery o Memberstup of the Institution 15 open to Britsh
Road engj g mbjocls compames, technical and trade associations,
Rubber 3

Smpbuilding .‘ )
Textiles and clothing ~ sl Prioees ¥ e,

weldlng . AT ﬁ.w‘ 4, 0f z 'ﬁ: PR

Applications should be addressed to: NS r el £ i O A ‘
BRITISH STANDARDS INSTITUTION &l f.é!;:?.,!,‘ : : Y
Sales Branch Telephone: Mayfar 9000 o ) ; =

British Standards House, 2 Park St., London, W.1 , e Printrd in Sngiond by Gaylard & Son Lrd, London, 5.E.14

i




