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BS 2874 : 1969

Tuts Brimisy Stanparp, having been approved by the

Non-ferrous Melals Industry Standards Commitlee, was

published under the authority of the Exccutive Board on
31 March, 1969.

First published, May, 1962,
Fizst revision, March, 1969,

SBN: 580 03088 2

The Institution desires Lo call attention fo the fact that this
British Standard does not purpert to include all the necessary
provisions of u contract,

in order to keep abreast of progress in the industrics con-
cerned, British Standards are subject to periodical review,
Suggestions for improvements will be recorded and in duc
course brought to the notice of the commitiees charged with
the revision of the standurds to which they refer,

A complete list of British Standards, numbering over 5000,
. (ully indexed and with a note of the contents of cach, will
be found in the British Standards Yearbook, price £5s. The
BS Yearbook may be Lomultc,d in many pubhc libraries and
similar institutions.

This st.maa.rd makes reference to the following British
Standards and to those listed in Appendix C.

BS 18, Moethods for tensile testing of metals.

‘BS 1433, Copper for electrical purposes. Rod and bar. -

8BS 1639, Methods for bend testing of metals,
BS 1954*. Oxygen-free high conductivity copper for special applications.

BS 1957, Presentation of numerical vnlues (fineness ol ex-
pression; rounding of numbers).
BS 1977. Epecitication for high conductivity lubes for electrical purposes
BS 2870, BS 2871, BS 2372, BS 2873, BS 2875, Spccmmllons
for copper and copper alloys.
BS 3839. Oxygen-free high-conductivity copper for electronic valves and
semiconduclor devices. ‘
BS 4229. Sizes of non-ferrous and ferrous bars. Part 1. Non-
ferrous bars, -
BS 4608. Copper for electrical purposcs Rulled sheel strip .md foil.
British Standards are rewsfd when necessary, by the issue either
of amendment slips or of revised editions, It is important that
users of British Standards showld ascertain that they are in
possession of the latest amendments or editions.

Dbcuments

The fo]lowmg BS! references relute to the wark on lhIS standard N VE9 28 1 6 .5;—

l"Im.ludt.d m BS 1035- 1040 1172- 74,1861, 1954 R.lw coppt.r S l"

Cornmcnl reference NFE/[16 Draft for comment 68/9685

N i p1o MK
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-entrusted with the preparation of this British Standard: @
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CO-OPERATING ORGANIZATIONS

The Non-ferrous Metals Indusury Standards Commitiee. under
whose supervision this British Standard was prepared, consists
of representatives from the following Government deparuments,
and seientific und industrial organizations:

Aluminium Federation
Associalien of Bronze and Bruss Founders
Association of Consulting Engincers, lacorporated
Board of Trade ‘ ‘
British Bronze and Brass Ingot Manufucturers’ Association
* British Eleetrical and Allicd Manufacturers’ Association
British i_ead Manufuclurers” Associalion
*British Non-ferrous Metals Federation
*British Nen-ferrous Metafs Reseirch Association
*Copper Development Association .
Crown Agents for Oversea Governments and Administrations
Eleetrie Cable Makers' Confederation
Institute of British Foundrymen
Institule of Melaly i
Institution of Mechanicul Engincers (Aulomobile Division)
Institution of Mining and Metallurgy
-Institution of Production Engincers
Insiitwtion of Structural Engincers
Lead Development Association
Light Mctal Founders' Association
London Metd Gxchange
Magnesium Industry Council
*Ministry of Defenee (Army Depty
Ministry of Defence (Navy Depy)
Naticnal Brassfoundry Association
*Noo-lerrous Metal Stockists
Post Qilice
Royal Institute of British Archilects
Society of British Acrospace Companies
Socicty o’ Motor Manufacturess and Traders
Tir Research Institute i
Zinc Development Association
Individual manufacturers

The Government departments and scientific and industrial oL
organizations marked with an asterisk in the zbove list, together * -
with the following, were directly represented on the comumillee

Fasteners and Turned Parls Institute A
Haot Brass Stampers Association - SRR
Ministry of Technology IR
National Assacialion of Drop Forgers and Stampers

National Physical Luboratory (Ministry of Technology) - b i

Individual manufacturers
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BRITISH STANDARD SPECIF[CA"E":LON F(SR
COPPER AND COPPER ALLOYS
RODS ANDSECTIONS (OTHER THAN
FORGING STOCK)

FOREWORD

This British Standard is the first revision in mietric terms of one of a series lor
copper and copper alloy in various wrought forms, the preparation of which was
authorized by Lhe Non-ferrous Metals Industry Standards Committce. Others
in the scries are: o

BS 2870. Copper and copper alloys. Shcqi, strip and foil.

BS 4871, Copper and copper alloys. Tubss,

BS 2872, Copper and copper ailoys. Forging stock and forgings.

BS 2873, Copper and copper alloys. Wire, |

BS 2875. Copper and copper alloys. Plate. .

In preparing the metric standard only materials for gencral engincering pur-
poses have been inciuded and all references to clectrical properties have been
deleted. Where materials included in this standard are required with specified
clectrical properties the appropriate references have been quoted in an appendix.

Certain alloys which arc'thought 10 be'in suflicicnt demand to warrant their’

inclusion have been added. This is the case in respect ol copper-sulphur desig-
 pated CI11. In the case of materials C105, C107, and PBI04 the demand has
dropped to a point where inclusion is no longer warranted and they have, there-
fore, been withdrawn, Alloys not covered by this standard which are available
in other product forms have been included in Appendix A,

Attention is drawn Lo the fact that existing individual stindards (listed in
Appendix C) will not be revised i metric {erms but will be retained in imperial

anits during the transition period from imperial to metric units. [t is anticipated

that these individual standards will be progressively withdrawn, so that by not
later than 1975, all these standards will have been withdrawn. .

In this revised specification, metric units of the Systeme International d"Unités
(SI) have been used with the exception of values for tensile strength and prool
stress, for which the hbar has been used (1 hbar = 10 MDN/m?). These have been
adopted by the International Organization for Standardization (180} and the
International Electrotechnical Commission (1EC). It is cxpected that they will
become the generally accepted metric units throughout the world and their
adoption in the United Kingdom at the present time will thus avoid the necessity
for two separate changes; first from traditional imperial units to metric technical
units, and then fater to SI units. In the case of tensile strengths and proof

6 ) ST
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stresses, conversion factors and direct comparisons between the three scts of
units have been included in Appendix B,

Purticular attention has been paid to the recommendations issued by the
International Organization for Stundardization in respect of chemical com-
positions. Where the technical committee has agreed to accept the 18O recom-
mendations the appropriate rcquircmc'm have been written i, and in the case
of alloys which comply with. or fall within 150 recommended ranges, the
comp trable 1SO designation has been included.

Some reduction in the size of 1his standard has bees achicsved by 1;|bulmion of
chemical composition and mechanical properties instead of setting out each
individual alloy on separate pages @5 in the previous issue,

Al tables of tolerances hive been reviewed. and revised vabues in accordance
with the latest agreed practice have been inserted.

Throughout his standard, and the cthers in the series. a unified system of
symbols has been used 1o designate the alloys and surlix Jetiers have been used
1o indicate the temper or conditien of heat treatment in which the materials
are availuble,

By Amendment Nov 2o this siandand i nuasber of new brasses have been
inttoduced to the sange o1 nuterals avinluble as todds and sections aid some
existing alloyvs lave been subyected o shight mediticavions. The Jetailed
changes are as follows,

Abloys CZ121 3P (previously designated CZ121L CZ122and CZ123 are
slightly modified, Alloys CZ121 4P, CZ1 23 CZ129, CZ130. CZ131 und
CZ132 are new designations, The alloy designated CZ121 4Pb is now an
established material and its inclusion i this standwrd and in BS 2872 is the
reason for the withdrawal ol 11 18 where it was previously specilied.
C7Z128 and CZ131 are designations for the “rod Torms™ of the plate alloys
C7120 and CZ 119 tespectively but with a slighly relaxed tolerunce lor
impurities.

CZ129 extends the range of leaded brasses available and CZ130 is a leaded
brass intended specilically Tor sectivns.

CZ 132 has been developed for use where resistance. in domesiic supply
wulers, to the type of corrosion known as dezincification is required.,
Minimom corrosion resistance requirements and the test procedure required

to establish the Jezincification resistap-¢ of this brass are included. Curres-
ponding wmendment has also been made to BS 2872 Copper and copper alloys,
Forging stock and forgings.”
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SPECIFICATION
1. sCOPK
This British Standard specifies requirements for wrought copper and copper
alioy rods and sections for machining and general purposes other than {orgings
having a diameter or width across {lats of not less than 1-6 mm.
2. GENERAL . .

The rods and sections shall comply with the general reguairements set out in the
following clauses and with the requirements given in Tables 1-11.

For alloy CZ132, rods and scctions shall also comply with the requirements

of Clause 13 3. DEFINITIONS
For the purposes of this British Standard the following definitions apply:

(1) Bod A round, square, hexagomil, rectanguka or polyvgonal solid produc
usually supplied in straight lengths,

(2 Seetion. A solid product with cross section other tham round, sl]u:u’c,
haxagonal, rectmgutar or polygonal, such as angle or channel supplied in
straight lengths. ‘

4. INFORMATION TO BE SUPPLIED BY THE PURCHASER
The purchaser shail include on his enquiry and order the following information:

(1) The designation of the materiad reauired (sclected fram Tables 6-11).

(2) The condition of the material (sclectod from Tables 6-11),

(3) Wlhether closer than normal olerances are required (see Clause 8).

(4) Whether mechanical tests are required (see Crauses Y und 10).

(5} Whether any special tests are requiredisee 9.2, 9.3 and 9.4) .

{6} Whether a certifivate of compliance is required (see Clause 14),

- {7y Whether it is the purchaser’s intention to inspect the material at the
supplier’s works (see Clause 15).

(8) When the special acceptance tesi specified in Clause 13, for desincification

resistance for brass designated CZ132 is tequired, the bateh size and the

method of selection of samples shall be stated (see 9.4),

5. FREEDOM FRONM DEFECTS
The material shall be clean, stooth and free from harmful defeats.

. CHIMICAL COMPOSITION
The chemical composition shall comply with the requiremients given in

Tables 6-11. I :
7. CONDITION

‘7.1 All material except CZ132°
The material shull be supplicd in one of the folloving conditions as speciiied
by the purchaser and selected from Tables 6-11,

As numufuctured: hY |
Anncaled (sof): (8]
v Had Latl
Iard F
i ;‘#T
tl\ . ' $
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: : BS 2874 : 1969
“7.2 Material CZ132. Rods and sections shall be subjected to heat treatment
in the range 450 °C 10 550 °C as the final thermal operation.

NOTE. Heating the material above 550 °C should be avoided in any subsequznt
operation includirg (inal assembly of finished components.

8. DIMENSIONS AND TOLERANCES

The toicrances shall be as given in the appropriate column of Tables i-4 (for

all materials except CAI03, CAI104 and CAI06) us may be specified by the

purchaser. The tolerances for materials CA103, CA104 and CAI196 shall be as
_given in Table 5.

For rods or sections other than round, square, rectangular or hexagon
tolerances shall be agreed between the purchaser and supplier and shall be stated
on the order.

Unless otherwise stated on the order (he normal tolerances specified in this
standard siwall apply. If no tolerances are specilied the tolerances on the marterial
shall be at the discretion of the supplier.

9. SELECTION OF 1 EST SAMPLES

9.1 Mechanieal tests. When tests are specifically called for by the purchaser
material shali be grouped in batches as foliows; one sample shall be sclected
from cach batch or remaining part of the batch to provide the necessary test
picces. :

Specilied size (diamcler or widih Weiaht
across i) of naterink of batch

Up 10 and including 12 mm 250 kg
+Over 12 mm up to and including 40 nim 500 kp

- Qver 40 mmt up 10 and inchnding 80 mm 1060 kg
Over 80 mm L 2000 ke K

When the size of the order dovs not permit of batching in the above quantities
the rate and conditions of testing shail be agreed between the purchaser and the
supplicr. The maximum varfation in’ size of rods and seetions within a batch
shall be as follows: ' ‘

Specitied size (diameter or widih Maximum yvariation in
acraoss flars) of matetial size of rods and
 sections in hateh

Un toiand including 12 mm L 3mm |
Over 12 mun up to and including 40 mm 6 mm
Over 40 mm up to and including 80 mm 12 mim
Over 89 nim N - 25 mm

)

9.2 Mercurous nitrate fest. For materials CZ106, CZ112, CZI13, CZ} I4,‘i
CZI15, CZ116 and CSI01. When a mereirous nitrate'test is required sumples.
shall be selected as specified in 9.1,

9.3 Gassing or hydrogen cmbrittlement test, For maerials Cl103, ClL06. When a
gassing or hydrogen embrittlement test is required, the selection of test samples
‘and the number of tests shall be agreed between the purchaser and the sup;,j\",

9.4 Dezincification 1¢§istance test for brass desigrated CZ‘l32.‘ Whena §
A dezincification resisiance test is required the selection of test samples and
— :the number;of tests shall be agreed between the purchaser and the supplier.’
‘."_ 1‘.- ., N Ay . it
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10, MECHANICAL TESTS
(ONCLUDING PREPARATION OF YVEST PIECES)
1.1 Toensile tests, Tensile tests shall be made in accordance with BS 18* The
test pieces shall be muachined from test simples selected in accordance with
Clause 9. The values obtained shall comply with the appropriate reqiirements
given in Tables 6-F1,

10.2 0-2 50 proof stress, If it is desired to delermine the 0-27 proof stress it
shall be determined in accordance with BS 18*, If a small tensioning stress is
applied it shall be equal to approximately 20} of' the specified minimum proof
stress, but in no case exceeding 5 hbart. The values obtained shall comply
with the appropriate requirements given in Tablez 6-11,

10.3 Bend test, Bend tests shall be made in accordance with BS 16394,

Rods up 1o 40 mm cross section shall be tested in full section, From larger
rods, test pieces up ta 40 mm shak! be terned eceentrically from the rod so that the
test picees include the skin at one side. Test picces shall be bent with the skin in
tension and the test picces shall not crack when bent (cold) once through the
appropriate angle specified in Tables 7, 9. 10 and 1! where 1 = diameter or
width across flats of test picee,

10.4 Iead forming test, For material CZi19 only. A test piece shall be flattened
cold in an axial direction until the diameter of the Natiened part is nat less than
175 times the original diameter, The test picce shall not crack when tested in
accordince with the method given,

1i. :\l‘lERCUR()US NITRATLE TEST

A 130 mim iength of rod, in the condition as offered for inspection, shall be
first degreased and then dipped in solution of 50 % distilled water and-50 o
concentrated nitrie acid (specific gravity §+42) for a period nol exceeding 30 s
to remove all triaees of carbonaccous matter and oxide films. It shall then be wel!
rinsed in cold water and immediately immersed completely in a 1% by weight
solution of mercurous nitrate in distilled water to which | ml of concentrated
nitric acid (specific gravity 1442) has been added for each 100 ml of solution,
The lest specimens shall renxain in the solution for 30 min and then be removed,
rinsed well in cold water and carcfully wiped and examined immediately for
cracking,

Test picces for the mercurous nitrate test shail not be marked for identifica-
tion by indenting, The rods or section in the condition supplied shall not crack
when subjected to this test,

T

* BS 18, * Methods for tensile testing of metals .
t 1 hbar = 107 N/m?
1 BS 1639, * Mcthods for bend testing of metals ',

i

vie 2523 |
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DS 2874 . 1969
Should anv spccimen f'ul under the mercurous nitrate tcst all of the rods
subinitted for mspcctlon at the same time shall be withdrawn, but may be resub-
mitted for mbpcchon after stress-relieving treatment.

12 G.-‘\SSFNG OR HYDROGEN EMBRITTLEMLENT TEST

The gas'sing. or hydrogen embrittlement test shall be made on test picces of
suitable length, Rods selected as spcciﬁgd in Clause 9 and up to 20 mm diameter
or width across fats shall be tested in {ull scction, For larger rods test plcces
20 mm diamcier shall be turned eccentrically from the rod so that the test picces
includc the skin at one side. After being exposed to an atmosphere of hydrogen
for 30 min al 825 °C to 375 °C and subsequently cooled the test picces shall be
subjucted to a close bend test as described below with the skin in tension and
examined for cracking. Tlie test piect AR is bent by steadily applied pressure ora
succession of blows at right angles to the length AC and flattencd close unh[
A assumgs the position mdlcaled by D (sce Fig, 1).

The test picce shall not crack when (zsied in .1cn.01da.1cu with the method
given above,

Fig. 1. 'lc'st plccc
*13. DEZINCIFICATION TEST PROCEDURE FOR BRASS DES!GNATLD CZ132

The preparation of test piecesand the method of test shall be as specified in
appendix D. The maximum depth of penetration as determined in D.5 shall
_be 100 pm in the transverse direction and 200 pm in the longitudinal
direction,”

" 14. RETESTS L ‘ T e

‘141 All materlals except CZ132’

‘Should any one of the test picces first selected by the purchaser or 1115 representa-

tive fail to pass the mechanical tests; two further samples from the same bateh

shall be sclected for testing. one of which shall be from the rods and sections

fromt which the original test sample was taken, vnless those rods and scct:ons i
i have been wlthdmwn by the supplier. , ‘

Should the test pieces from both these additional s'unph.s pass, the bateh -
represented by the test s1mplu shall be deemed to comply with this standard. ..
Should the test picces from cither of these additional samples fail, the batch
reprcscmcd by the test samp]cs shall be deemed not lo compl) with this standard.

‘14.2 Dezmclflcanon resistant. brass CZ132. Should any of the test ineccs first

selected fail to p.lss the mechanical tests or the dezincification resistance. test,

two furthcr samples from the same batch shall be selected for testing, one of

«“which shall be from the same rod or section from which the original test#

sample was taken, uniess that rod or.section has been withdrawn by the . -

supplier. Should both these additional samples pass, the batcli represented

shall be déemed to u)mply with this standard. Should either of these

additional samples fail, the batch leprescnled shall be deemed not 1o comply
. with this standard. Lo : o

If desired, material to be suppl:ed in the ‘0’ condition may be re- submmed
for both mechanlcal tests and the dezmc:ﬁcat:on registance test af er further

vey 26’2’4
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15, CERTIFICATE OF COMPLIANCE » -

The supplici‘ sh;ﬂl, if required, certify that the rod and section complies with the
requirements of this standard approprialé 1o the materia] ordered.

16, INSPLECTION

The purchaser shall notify the supplier when placing the order if it is his intention
to inspect the material at the supplier’s works, The supplier shall afford the
purchaser all rcasonable facilities 1o satislfy himself that the. material is in
accordance with this standard. For this purpose the purchaser or his representa-
tive may, by prior arrangement, atiend to inspect the material, to select and
identify the test samples for'testing and to witness the tests being made.

The purchaser shall be at liberty to take somples from the rods and sections
sclected in accordance with Clause 9 and have them analysed. The cost of such
analysis shall be borne by the purchaser and the results shall be communicated
to the supplicr if they are not in accordance with the requirements for the
appropriate material.

.

17. FACILITIES FOR TESTING

For making tests omsamples sclected in accordance warClause 9 the supphivr
shall provide and ‘pmemare the necessary test pieces, and supply labour and
appliances for suchaesang as may be carmed our ox =i premises in accordance
with, this standard, Wnless otherwise =i manzrial for testing shail remain
the property of the-supplier, Failing fazvaties at fms own works for making the
preszribed tests, the-supplier shall maie the necessury arrangements for making
the tosty eisewhere.

18, THE ROUNDING OF NUMBERS RULKE

Values between the limits of compasinon and mechanical properties shown
(NOT dimensional tolerances) are swdject to the application of the * rounding
rule in accormdunce with BS 1957*, Under this rule the determined values are
* rounded * to the last place of figuies siated as limits.
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