AMD 5068

Amendment No. 1
published and effective from 30 April 1986
to BS 1429 :1980

Specification for annealed round steel wire
for general engineering springs

=

—

Revised text

L o —— o ———— — . —— v T ———— v — . ———————— ——— ———— ———— m—————— A~ — —

AMD 5068 Table 2. Maximum tensile strength for annealed wire according to steel grade
April 1986 Delete the existing tabls and substitute the following.
Table 2, Maximum tensile strength

for annealed wire according to
steel grade

Stesl grade Maximum tensile
u strangth

N/mm?
090AE65 730
070A72 730
0G60A96 820
736A80 200

.B85A85 - 200

NOTE. The maximum tensile strength for grada QR0ABS is basaed
on a general usage of approximately 0.65 % to 0,70 % carbon,
The higher manganess contant specified in table 5 is normally
sssocisted with the lower carbon content for large diamater wires.

AMD 5068 " Table 5. Chemical composition {cast analysis)
April 1906 Delete the existing table and substitute the following.

Table 5. Chemical composition {cast analysis)

U Stesl ¢ 8i © e s P cr v
orade
Min, Mox. Min, Max, Min, - Max, Min. Max. Min.
) % % % % % % % % %
090A85 | 0.55 Q.76 - 0.30 0.60 1.20 - - -
Q70A72 | 0.70 0.75 0.10 0.35 0.60 0.80 - - -
0680A%6 10.93 1.00 Q.10 0.35 0.50 0,70 See See - - -
) note | note
7T35A50 | 0.46 0.54 0.10 0.35 0.60 0.90 0.80 1.10 0.15

685A85 | 0.80 0.60 1.20 1.60 0.50 0.80 0.50 0.80 -
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AMD 5068 ~ Table 6. Minimum hardness requirements

April 1986 Delete the existing table and substitute the following.
Table 6. Minimum hardness requirements
Stasd grads Qil quanchad from | Minimum hardnes
temperiture of
°c
080AB5 820 to 850 720
D70A72 820 10 850 720 *
060A96 800 to 830 750
735A50 . 850 to 880 680
685A55 900 to 930 680
AMD 5068 Back cover
April 1986

In two places delete the commirtee reference 'ISE/26' and substitute ‘ISM/26°,
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Foreword

This British Standard has been preparsd under the
direction of the lron and Stes) Standards Committee and
spacifies the requirements for snneated steel wire for
springs that are to be heat treated after manufacture.
The standard has been extensively revised and is now

metricated and retitied. BS 1428 : 1948 is now withdrawn,

A range of carbon steels and two types of alloy steel
have been retained. Provision has been made however

13. Chamical composition
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15. Decarburization, surface defacts
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A, Product snalysis and permitted variations
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2. Maximum tensile strength for annasied wire
according to steel grade
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Figurs

1. Position of wire for bend test

for various qualities to ba supplied thet are related to the
intended application of the wire. Thass are identified

by an appropriate quality cods, -

The concept of standard or preferred sizes is not
appropriste for this standard. The size ranges listed

for sach grada may not be availsble from every
manufscturer without restriction.
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BS 1429 . 1880

British Standard Specification for
Annealed round steel wire for
general engineering springs

Section one. General

1. Scope

This British Standard specifies the requirements for
annealed, or annealed and lightly drawn round steel wire,
supplied i coils or straight lengths, suitable for the
manufacture of mechanical springs by cold-forming which
are hardened and tempered after forming.

It 1s generally applicable to wire sizes in the range from*
1.00 mm to 16 mm.

2. Referancas

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

3. Products and quality coding

Wire is available in three gualities related to apphication
and shall be designated by the quality code given in
table 1.,

Table 1. Production range and quality codes

Wire application Quglity code | Range of diametersy
{inclugive)
mm

Normai duty static NS 1.0to 160

High duty static and

normal duty dynamic ND 1.010 16.0

High duty dynamic HD 1010 16.0

4. Information to be supplied by the purchaser

The folliowing information shall be given on the enquiry
or order.

{a} The number of this British Standard, i.e. BS 1429,
(b} The steel grade (see clause 12 and table 5).

{c) The wire quality code {see clause 3)

{d) The diameter of the wire

(e} Any applicable requirements from the appropriate
clauses for:
(1) surface finish and condition of wire (see 5.4),
(2) hardness testing (see 7.2),
{3) non-destructive testing {see 9.3,
(4} packing and identification (see clause 11),

(f) Any other special requirements,

Example: 2.80 mm diameter 0 70 % to 0.76 % carbon
steel normal duty static spring wire in the annealed
condition,

Order as BS 1429, 070A72, NS, 2 80 mm, annealed.

Saction two. Manufacture, testing and packing

NOTE, The requiraments of the clauses in section two are
applicable to all steel grades and qualities of wire

B. Manufacture

6.1 Steelmaking process. The steel may be made by any
process except that air and mixed air-oxygen bottom
blown converter processes shall not be used, In the case
of the oxygen process, the nitrogen content of the steel
shall not exceed 0,008 %

5.2 Chemical composition. The chemical compositions of
the steels specified in section three are based on cast
analysis. On request, the wire manufacturer shail supply
the cast analysis for the specified elements Any subse-
quent analytical checks shall take into consideration the
heterogeneity normal to the steel [see appendix A).

5.3 Freedom from defects. The ingots, blooms or biltets
shali be so prepared as to remove surface imperfections
whnch might produce defects in the wire made from them,

The rod from which the wire is drawn shall be free from
harmful surface defects, pipe and other flaws

{see also 5.4 for finished wire),

Should it be necessary to grind the wire to meet the
decarburization and defect levels specified in 15.1

and 15.3 (see tables 7 and 8}, the grinding shal! be at a
stage during manufacture such that ali residual grinding marks
are completaly eliminated by subsaquent wire drawing

5.4 Condition of finished wire

5.4.1 Wire shall be supplied 1n the annealed or annealed
and lightly drawn condition {see 7.1)

5.4.2 Wire shall be supplied with an annealed or a bright
drawn fimish and shall be free from harmful defects

{see clause 9). The level of non-metallic inclusions
present in the wire and the method of assessment shall
be agreed by the purchaser and the supplier at the time
of ordering.

5.4.3 Wire supphed in coil shall lie dead and be free
from corkscrew set.

5.4.4 The straightness of wire supplied in lengths shall
conform 1o tolerances to be agreed between the
manufacturer and the purchaser.

6. Selection of test pieces

6.1 With the exception of the hardening test, all tests
shall be carried out on the matenal in the condition

in which it 15 to be suppiied to the purchaser, Apart from
straightening prior to testing, the test pieces shall not

be treated in any way which may make them
unrepresentative of the batch of which they are a sample

6.2 Test preces for mechanical tests shall be taken from
each end of every cosi, unless the coil mass is jess than
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75 kg when one test piace shali bs taken from each coll.
Thesa small coils shall be identifiable as the product of

a larger coul. Wire supplied in straight lengths shall be
grouped in such a manner as to be clearly identifiad with
the coil from which the lengths hava been cut. Two test
pieces selected at random from the lengths shall then be
considered to be representative of that coil of wire,

6.3 Test pieces for surface defect axamination shall be
selected as specified in 6.2 except for the NS quality
for which the sampling rate shall be at the discretion
of the wire manufacturer to ensure compliance with
the requiremeants of clause 15,

7. Mechanical testing

7.1 Temile test. The procedures for mechanical testing
shall be in accordance with the requirements of BS 4545,
In routine testing with fixed gear type tensile testing
machines, the straining rate shall be pre-set to give a
rate of separation of the grips not greater than 40 %

of the test length per minute,

NOTE. BS 4545 stipulates that the tensite strength shall be
calculated on the nominal dimengions of the wirs unless
otherwise specified,

The maximum tensile strength for wire supplied in the
annealed condition shall be in accordance with the
values shown in table 2.

Table 2. Maximum tensile strength
for annealed wire according t0
stoel grade

Steel grade

Maximum o
- 24:.1) S06%

T

060A96
735A52/ 800

800
The tensile strength for annealed and lightly drawn wire

shatl, if required, be agreed between the purchaser and
the supplier.

7.2 Hardening test. A hardening test is applicable to wire
diameters of 3.0 mm and over, The test piece shall be
hardened by quenching in oil from the appropriate
temperature shown in table 6, For the purpose of the
test a flat shall be ground on the surface of the hardened
test prece, removing at least 0.20 mm,

Vickers hardness tests in accordance with the requirements
of BS 427 shall be carried out on this flat. The minimum
hardness values to be obtained shail be as given in table 6.
The preferred method for testing hardness is the Vickers
test, but in cases where a purchaser states a preference
a Rockwell test may be carried out in accordance with
BS 891 and thus shall be indicated at the time of ordering
and an appropriate minimum Rockweil hardness value
agreed,
7.3 Bend test. The bend test shall be carried out as
follows,
{a) Wire sizes 6.6 mm and under. The test prece shall
be bent, cold, by steadily applied pressure or by a
succession of blows and flattened close until it

sssumes the position indicated in the following
sketch without showing signs of failure,

44///// W

Figure 1, Position of wire for bend test

{b) Wire sizes over 6.5 mm. The test piece shall be
bent through 180 °, cold, by steadily applied pressure
or by a succession of blows, over a formar of diameter
equal to the diamater of the wire without showing
signs of failure.

8. Dimensional tolerances

8.1 Diameter tolerance and ovality. The munimum and
maximum diameters shali be measured by micrometor at
the same cross section on g straight wira, Qvality is defined
as the difference between the minimum and maximum
axes of the wire at the same cross sactions. Each measure-
mant shall be within the tolerance for diameter and ovality
given in table 3 for the appropriate diameter of wire,

Table 3. Tolerances on diameter and ovality

Nominal Tolarance Maximum ovality
wire diemeter on dismeter
Over Up to and | Wire Wire in Wire Wirs in
including | v coil swoight | inooil | straight
longthe longths
mm mm mm mm mm mm
1.00 1.90 +0,015 |£0.02 |0.015 | 002
1.90 3.15 +002 |+003 |0.02 0.03
3.15 | 5.60 +003 |+006 (003 [005
5.60 8.50 004 |:006 (1004 0.06
850 |10.00 +0056 |+£0.07 (005 0.07
10.00 | 16.00 +006 |+008 |006 |008

8.2 Straight length toleranes, When supplied in straight
lengths, the lengths shall not be lass than those given in
the order and shall not exceed the plus tolerance given
in table 4.

Table 4. Tolerances on length of straight lengths

Langth Pius tolerance
Owver Up to and
including
mm mm mm
- 160 By agreermant
160 315 2
315 500 3
500 800 4
BOD | 1250 5
1250 | 2000 7
2000 |~ 13

~d
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9. Examination for defects

9.1 General. All qualities of wire shall be examined for
surface defects by the method specified in 9,2 or by that
specified in 9.3, Whers deemed necessary, the afore-
mentioned tests may be supplemented by continuous
non-destructive testing of the whole coll, (ses 8.4},

Tasts for decarburization shall be as specified in 9.6

and where appropriate, for internal defects as

specified in 9.6, Matenals shall comply with the

specific requirements listed in section three according

10 quality,

9.2 Magnatic particle test. For the magnetic particle test,
a test pisce of 260 mm in tength shall be taken and
subjected to a magnetizing current of 20 amperes per mm
of wire diameter. Examination for surface defects shall
be carried out by the use of magnetic particle fluorescent
‘ink’, Any defects indicated by this test shali be noted
and further sxamined by taking matallographic sections
through the defect for the purpose of measuring the
dapth.

9.3 Deowp stch test. For the deep etch tost, a test piece of
250 mm 1n length shall be taken and immersed ina  *
boihing solution of 50 % by volume of concentrated
hydrochloric acid and 60 % of water for a period of

time equivalent to 1 s for every 0.026 mm of diameter
with a maximum of 2.5 min, after which the wire shall
be examined at a magnification of x5 to X 12 diameters.
Any defects indicated by this test shall be further
examined by taking metallographic sections through

the defects revealed by the deep etch test and their
depth measured.

9.4 Non-destructive test, A non-destructive test shall be
made if agreed between the purchaser and the supplier,
Wire intended for use in dynamic duty springs {(ND and
HD quality} may be continuously inspected by eddy
currént or ultrasonic methods of suitable sensitivity,
The maxsimum depth of defect, the marking and the
allowable number of such defects in any one coil

shall be agreed betwesn the purchaser and the supplier,

9.5 Decarbunzation. Al qualities of wire shall be
axamined for decarburnization by taking cross sections
and mounting in suitable plastic to support the edge

of the specimen during subsequent metallographic
preparation After polishing and etching with a reagent
consisting of a solution of either nitric or prcric acid w
alcohol, viz. Nital or Picral, the cross section shatl be
examined at a magnification of X178 to x 225 diameters.

9.6 Matallographic test for internal defects. A metalio-
graphic test for internal defects is applicable to HD

Table 5. Chemical composition {cast analysis)

quality wire only, The wire shall bs examined for
internal defects on a polished and very lightly etched
longitudinal section at a magnification of X175 1o
x22b diameters,

10. Retests

10.1 Should a test piece fail any of the tests, additional
test pieces shall be taken from the appropriate coil or
product of a coil and retested.

For wire in coil, two additional test pieces shall be taken
from each end of the same coil. Part of the cail may be
discarded before taking the new test pieces, For wire
supplied in lengths, four additional test pieces shall be
taken at random from the same bundle or bundles
representing the product of the coil,

10.2 if all the additional test pieces pass alf the tests,

the coil or the bundles represanting the product of the
coil shall be deemed to comply with the requirements

of this British Standard. Shouid any of them fail,

the coil or corresponding bundies shall be deemed not

to comply with the requirements of this British Standard.

11. Packing and identification
Consignments of wire shall be suitably protected against

corrosion during transport, If special protections are v '

required, these shall be agreed at the ume of enquiry
or order,

Wire in coil or bundles of lengths shal! be securely tied
and shall carry a suitable label or labels on which shall be
shown the orderning designation including the number of
this British Standard and details of cast identification.
Any other marks required shall be agread between the
purchaser and the manufacturer,

NOTE, Marking BS 1422 on or in relation to a product 15 a claim
by tha manufacturer that the product has been manufactured in

accordance with the requirements of the standard. The accuracy
of such a claim 15 therefore solely the manufacturer’s responsibibity.

Section three. Specific requirements

12, General

The specific requirements are for the three qualities of
annealed and lightly drawn wire sustable for the
manufacture of mechanical springs for static and
dynamic appiications

The wire shall comply with the requirements of sections

one and two and the appropriate requirements of this
section according to quality.

Steel [+ Si Ma—" - P Cr v
rade - M ] "
Min. Max. Miin. P Min. Max. ] Min. Max. Mn,
/
rapr % % % % %

% %

070A72 |0.70 ,w( 010 |0.35

080A06 gy/ 100 [010 |03s :
a8 |0s4 0.0 ,91( 0.60

735A50 .
gasags (050 |0so |12~ (160 |00

0. 0.80 -
'ﬁ/ 070 [See |see {»— |-

|

0.90 note

n 080 1.10 0.15
050 /9"’/ (9.5

NOTE. Sulphur and phosphorus contants depend on ware quality coder e

NS Q056 % max for hoth glements
ND  0.04 % max. for bath elements
HD 003 % max. for hoth slements

- 050 |080—T=
Retw 45 AMD Soeg
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BS 1429 : 1980

13. Chemical composition Partial decarburization shall not have a radial depth greater J
13.1 The chemical composition of the various grades than that given in table 7 for each quality code, For the
of steal shall be as shown in table 5. NS quality only, a maximum of 20 % of the radal depth
iven i ! ion.
13.2 W a product analysis 15 required it shall be carried given in table 7 may be complete decarbunzation

out in accordance with the requirements of appendix A. Table 7. Partial decarburization

14. Hardening test

When a hardening test is made as spectied in 7.2, the steel ~ Quality code | Maximum partisl decarburization
i hard
ﬁz:le fgaet the appropriate minimum hardness given 1n NS 3 % of wire diameter or 0.20 mm
| whichever is smaller,
Table 8. Minimum hardness requirements ND 1 % of wire diameter or 0,10 mm
whichever is smaller,
Steel Oil q i | Minimum hasdness HD 0.25 % of wire chameter or 0 01 mm
grade of | WV 7 whichever is smaller.
°c 4 M 15.2 Surface defects, The radial depth of seams or
70A72 to 850 720 D 506E other surface dafects shall not be greater than that
0@&9’( Eg}a})/ e A'pvJ ?6 ven in table B according to quality,
735A60 o 880 880 '
685W 200 to M 680 Lm..yft Table 8. Surface defect levels —'9
Quelity code | Maximum defact depth
16. Decarburization, surface defects \
15.1 Decarburization. For the purposes of this standard, NS 3 % of wire dismeter of 0.20 mm
a zone of complete decarburization is defined as one whichever is smaller,
compased wholly of free ferrite, Partial decarburization ND 1 % of wire diameter or 0.10 mm
is defined as areas where the proportion of ferrite, whichever is smaller.
as compared with the proportion of pearlite or HD Nil.
spheroidized carbide, 15 1n excess of the ferrite occurring

in the core of the sampie.

(\)J

Appendix A

as follows.
Product analysis and permitted vanations (a) At least two samples from the same cast for
A.1 Analysis of the product may vary from the cast deliverad mass up to and including 6 tonnes.
analysis due to heterogenerty arising during the casting (b} At least five samples from the same cast for
and solidification of the ingot. Table 9 shows the delivered mass over 5 tonnes and up to and
permitted vanations in product analysis. including 20 tonnes,
The variations may occur either above or below the {c) At least eight samples from the same cast for
individual elemant ranges but shall not be applied hoth delivered mass over 20 tonnes,
above anf:l below the specified range for any one The results of the analysis of these samples shall fall
element in any one cast of steel. within the limits of permissible variation. If any of these
A.2 If the chemical analysis of any wire falls outside further samples are proved to be outside the limits for
the Jimits of permissible vanation from the specified permissible vaniation for any significant slement the
compasition range for a significant element, that wire consignment shall be deemed not to comply with the
shali be deemed not to comply with the requirements requirements of this standard.
of this British Standard. A.4 Samples for product analysis shall be taken in
A.3 In the event of the results of the analysis of a single accordance with the requirements of BS 1837 and, ‘
sample falling outside the permitted vanations on the in the event of dispute, analysed in accordance with
product analysis, further samples shali be selected for the appropriate methods of British Standard

check analysis from the remainder of the consignment, Handbook no. 19,



. 'Tabh 8. Permittad variations of product analysis from specified range

Elommant Range in whish - Varistion on specifiad renge
maximum of '
::iﬂd slament Carbon stesls Alloy stesls
Owver Under | Over Uncler
(max.} | imind | (max) | (min.)
. % ' % % % |
Carbon 0,26 to 0.50 003 |o03 [003 003
Ower 0.50 to 1.05 004 004 (003 0.3
Silicon 0.1010 0.356 003 |003 |0.03 |0.03
Owr 10w 1.6 - - 007 007
Mangarwse |Upto 1.0 004 (004 |004 (004
Chromium | Up to 0.60 - - 003 1{0.03
) Over 0.60t0 1,25 - - 004 |004
L}' Vansdium | Up100.30 - - |- 003
Sulphur Up to 0.030 - | 0008 |- 0003 | -
Over 0.030100.040 [0.008 | — 0004 |~ hd
Over 0.040t0 0060 |0.008 | -- 0005 | - ’
Phasphorus | Up to 0,030 0005 |— 0.003 |-
Over 0.030100.040 310.0068 | — 0004 |-
Over 0040100050 |0008 |- - -

 Standards publications referrad to

BS 427 Method for Vickers hercnes tast
Part 1 Testing of metals

BS 881 Mathod for Rockwell hardness test
Part 1 Testing of metals

. BS 1837  Waethods for the sampling of ron, stest, permanent magnin alioys snd ferro-alloys
| 4 BS 4845 Maethods for mechanical testing of steel wire
Handbook No. 19 Methods for the sampling and analysis of iron, steel and other ferrous meteis

¢

For information sbout BS| services relating to third party certification to suitable British Standard product spacifications,
schamaes for the registration of firms of sssessed capability, testing and inspection facilities and Technical Help to Exporters,
piasss contact the Director, BSI, Maylands Avenue, Hemel Hempstead, Herts HP2 450 Tel. Heme! Hompstead 3111,
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Contract requiremeants
Attention 15 drawn to the fact that this British Standard does not
purport to include all the necessary provisions of a contract

Revison of Brrtish Standards

British Standards are revised, when necessary, by the ssue either
of amendmaent slips or of revised editions. It 15 important thet
users of British Standards should ascertain thet thay are
posssssion of the latest smendments or editions. Informaton

on all BS) publicetions 18 in the 88 Yeerbook, supplemanted
sdch month by 857 News which is available 1o subscribing
meambars of the Institution and gives details of new publications,
revinions, amendments and withdrawn standards.

The following BSI refe ate to the work on this standard.
Commntes refersnce Deatt for comment 78/76833 DC
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Cooperating organizations

The Iron and Stesl Standards Committee, under whose dirsction
this British Standard was prepared, consitts of repressniatives
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Brriish Shpbuibders
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comimittee antrusted with the preparation of thig British Standard

Bratish Wire Netting Amsociation

Fencing Contractors’ Association

Furnishing Spring Makers’ Federation

Munc Wire Export Association
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Spring Ressarch and Manufacturers’ Association
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