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B.S. 1400 : 1961

Tuis BRITISH STANDARD, having-been approved by the
Non-jerrous Metals Industry Standards Committee and

endorsed by the Chairman of the Engineering Divisiopal

Ceuncif, was’ publlshed under the authority of the General
Council on 26th June, 1961.

First pubhshed March, 1948.
‘First revision June, 1961.

The Institution desires to calt attentxon to the fact that this
British Standard does not purport to mclude 2l the neoessary
prows:ons 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,
indexed and cross-indexed for reference, together with an
abstract of each standard, wﬁl be found in the Institution’s
Yearbook, price 15s.

This standard makes reference to the following British
Standards:

B.S. 18. Tensile testing of metals.

B.S. 240. Brinell bardness testing,

B.S. 381C. Colours for ready mixed paints

B.S. 1367. Code of procedure in inspection of copper-base
#lloy sand castings,

B.S. 1499, Sampling non-ferrous metals.

B.S. 1610. Verification of testing machines.

B.S. 1748. Methods of analysis of copper alloys.

B.S. 3239. Determination of resistivity of metalhc electncal -

conductor matenals

) Thc l'ollowmg B.S.1. rcfcrenoes relatc to_the work on thJs standa.rd e R
Commiltee rcl'ercnce NFE/14 Dral't for oommem CZ (NFE) 3620 v
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B.S. 1400 : 1961

Summary Table

SECTION THREE SPECIFIC CLAUSES A

HCCI-C High conductivity copper wstmgs
HCC2-C High conductivity copper castings

PBI-T  Phosphor bronze (copper-tin-phosphorus)

ingots
PBI-C  Phosphor bronze (copper-tin-phosphorus)
castings

PB2-1 Phosphor bronze ( copper-tm-phosphoms)

ingots

PB2-C  Phosphor bronzc \uul,;ra,r-un-phosphorus) B

castings

PB3-1 Phosphor bronze (copper—tm-phosphorus)‘ -

1ngots

PB3-C  Phosphor bronze (copper-ﬁn-phosphorus), '

-castings

PB4-I Phosphor bronze (copper-tm—phosphorus)r

ingots

PB4-C  Phosphor bronze (copper-tm-phosPhorus)‘ )

castings

Leaded phosphor bronze ingots
Leaded phosphor bronze castings
76/9/0/15 Leaded bronze ingots
76/9/0/15 Leaded bronze castings
80/10/0/10 Leaded bronze ingots .
80/10/0/10 Leaded bronze mstmgs
85/10/0/5  Leaded bronze mgots a
-85/10/0/5 Leaded bronze castmgs‘
85/5/0/10 Leaded bronz_.: ingots. -
85/3,0/10 Leaded bronze castings
75/5/0/20 Leaded bronze ingots :-

75/5/0f20 Leaded bronze castmgsr",. »

88/10/2 Gunmetal mgots RS
88/10/2 Gunmetal castings. , -

- 88/8/4 Gunmetal ingots

88/8/4 Gi}nmetal'castings
Nickel gunmetal i ingots
Nickel gunmetal castings (as cast)
Nickel gunmetal castlngs (fully heat treated)
83/3/9/5 Leaded. gunmetal ingots

'~ 83/3/9/5 Leaded- gunm:tal.;:as;mgs
© . 85/5/5/5 Leaded gunmetal ingots -

85/5/5/5 Leaded gunmetal cast'ngs -
86/7/5/2 I.eaded gunmetal ingots

. ' 86/7/5/2 Leaded gunmzetal castings '
[ 87/7/3/3 Leaded gunmetal mgots

87/7/3/3 Leaded gunmetal castmgs

"’ Aluminium bronze (copper-alummlum)

ingots
Aluminium bronze (copper-alumlmum)
castings (including gravity die castings)

High tensile aluminium bronze {copper-
aluminium) ingots

High tensile aluminium bronze (copper-
alannmum) castmgs (mcludmg gravnty die .

- castings) .
_ Coppe:fmanganese-alumlmum mgots

Copper-manganese-aluminium castings-

' Copper-mangan&ée-aluminium-ingdts L

Copper-manganese—alumlmum castings
Brass ingots for sand castings

. Brass sand castings

Brass ingots for sand castings

Brass sand castings

Brass ingots for sand castings-
Brass sand castings |
Naval brass ingots for sand castings
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SCB4-C Naval brass sand castings

SCBS-1  Brass ingots for. brazable . castings (for use
in contact with salt water)

with salt water) _
SCB6-I  Brass ingots for brazable castings’
SCB6-C  Brazable brass castings
DCBI-T Brass ingots for die castings
DCBiI-C Brass die castings-
DCB2-1 Naval brass ingots for die castings
DCB2-C WNaval brass die castings -
DCB3-1 Brass ingots for die casting
DCB3-C Brass die castings
HTBi-I 30 ton high tensile brass i mgots

gravity die castings)
HTB2-1 38 ton high tensile brass ingots
HTB2-C 38 ton high tensﬂe brass castings. ‘
ETB3-1 48 ton high tensile beta brass ingots )
HTB3-C 48 ton high tensile beta brass mstmgs

APPENDICES

A. Dimensions of tensile test pieces and permanent o |

set stress

B. Colour Code

82
83

Page
‘ 77
SCB5-C  Brazable brass castings (for use m contact
g
80

81

.85 .
8
HTB1-C 30 ton high tensile brass castmgs (mcludmg .

' 88
90
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CO-OPERATING ORGANIZATIONS

The Non-ferrous Metals Industry Standards Committee, under

-whose supennsmn this Brilish Standard was prepared, consists

of representatives from the following Government departments
and scientific and industrial orgamzntlons

Admiralty
Aluminium Development Assocmhon
Aluminium Industry Couancil
*Association of Bronze and Brass Founders
Association of Consulling Bagineers, Incorporated
*British Bronzé and Briss Ingot Manufacturers® Association
*British Electricai and ‘Allied Manuofacturers’ Assocmhon
British Non-{zrrous Metals Federation
*British Non-ferrous Metals Research Assoclahon
Cable Maxers' Association
*Copper Development Association : :
Crown Agents for Oversea Governments and Admmlstratlons
High Commission of India
High Conductivity Copper Asscciation
*Institute of British Foundrymen
Institute of Metals
Institution of Mechanical Engmeers {Automobile Dwmon)
‘Institution of Mining and Metallurgy
Institution of Structural Engineers . -
Lead Development Association ST
Lead Sheet and Pipe Manufacturers® Fedcrat:on
" Light Mectal Founders’ As<ociation

* London Metal Exchange

Magnesium Industry Council _ , .
Ministry. of Aviation I T N
*National Brassfoundry Association
Nen-ferrous Metal Stockists
Post Office ' ) o
Royal Institute of British Arclutects S I Y
- Society of British Aircraft Constructors.- : B :
*Socicty of Motor Manufacturers nnd Traclcrs Ltd. e
Tin Research Institute : ; e

R

- *War Office

Zinc Development. Assocln.mn
lndmdual mnnufacturcrs

The Govemment departmenis and smcnuﬁc and-~industrial
organizations marked with an. asterisk in the above list, together- .

‘with the following, were dircctly represented on the committce
“entrusted with the preparation of this British Standard ’

British Valve Ma.nufacturers -Association

JInstitution of Mechanical Engineers |
... National Physical Laboratory {(D.S.L.R )
‘Qil Companies Materials Association

" Individual manufacturers’
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, - BRITISH STANDARD scmapﬁm OF
COPPER. ALLOY INGOTS AND COPPER AND

R =L

v
;

COPPER ALLOY CASTINGS

FOREWORD

This British Standard schedule for ingots for casting, and for castings was first
issued in 1948, when the individual general cngineering British Standards for
copper alloy ingots and castings were withdrawn, -and.the requirements from
them, revised where necessary, were included in one volume, ,
_ In this revision the numbers of the obsclete British Standards-are included,
for convenience, only in the summary table. , L
The whole schedule has now been reviewed, and one alloy SB1 has been
omitted. High conductivity. coppers HCCI. and HCC2 and new alloys PB4,
LB4, LB5, 23, SCB4, SCBS, CMAI, CMA2 and DCB3, have been included.
Three of these arise from an extension of the range of brasses previously
- designated ‘ B’, and its sub-division into sand cast brasses (designated ¢ SCB *)
and die cast brasses (designated * DCB *). .For convenience the earlier superseded
code numbers are included in the summary table, ‘
A number of amendment- have be=n made to the chemical comipositions of
- the alloys, including differentiatios: botween the limits specified for ingots and
- castings for certain of the elements, Lo a
Mechanical properties have also been reviewed and a number of amendments

made. Throughout reference is made to * permanent set stress® instead of
d with copper base casting alloys and

* proof stress * as the former is the test use

is now defined in B.S. 18, * Fensile testing of metals *. A definition is included
 in the relevant clause in the general section, '

For the phosphor bronzes, leaded bronzes and gunmetals, properties for

- continuously cast material have been included.,

Attention is drawn to the fact that where the specified minimum tensile
properties apply to separately cast standard test bars, these properties may not
be realized in all parts of the castings. :

The general format of the schedule, and the wording of gereral and specific
clauses have been brought into line as far as possible with the recommendations
of PD 2436, * Memorandum on the preparation of British Standards for non-
ferrous metals °, - -

.. Particular attention is drawn to the fact that in the chemical composition
© Clause essential elements and their limits are shown in heavy type. In addition
- limits are set for a number of optional elements and important impurities which
- are grouped together with the essential elements, and for all of ‘these regular

.; analysis s required. ‘Limits are also set for a second group of *other impurities *

SRS Tt e i prpee—ae
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which are preceded by the expmsioﬂ' *.'The supplier shall ensure that the material

does not contain other impurities in excess of the amounts stated *. It is intended

that the supplier by his own quality cohtrdl’méthdds shall satisfy himself that
. the limits for these elements are not exceeded, and he will not be called upon
i B to supply detailed analysis figures for these other impurities.
" For the gunmetals and leaded gunmetals recent research on the effect of
impurities has been taken into account in fixing limits only for those elements
i known to be harmful and likely to be preseat, and a total figure has not been
e included. This has not been possible for all other alloys in the schedule, as
there is insufficient conclusive information available with regard to the effect of
impurities, and of necessity the total impurity figure has been retained as a
safeguard even though it is realized that it is not practicable to determine such
: a figure. As for individual impurity limits however, it is _intended'.that.'thi_s total
B impurity limit will be covered by the expression referred 10 in the previous
pk paragraph. o ‘ L
iR For all alloys in the form of ingots a Colour Code (see Appendix B) has

w castings. , : A 7
s As in the earlier edition an appendix has been included giving information

* to be supplied by the purchaser when he is allowed an option.

NOTE. Whero metric equivalents are stated the figures in Bi-itish units are to be regarded as
thestandard. The metricconversions are approximate; more accurate conversions should be
based on the tabies in B.S. 350, * Conversion faclors and iables’. - .

been introduced, although it was not possible to extend this scheme to include -

: A

Y Il W2 e s Ao g AT 122

" 'B.S: 1400 : 1961

. SPECIFICATION

SCOPE - T T

1. This British .Standérd spemﬁes requifemenis forhlgh 'con'dui:t-ivity copper
castings and copper alloy ingots and castings in 33 alloys.
“ SECTION ONE : GENERAL CLAUSES APPLICABLE TO INGOTS

_ : FREEDOM mou,pmcrs _ :
2. The ingots shall be free from harmful defects. -

'PROVISION OF TEST SAMPLES fOR.rhlECHANlCAL‘TES!ING

3. 'Sl'lo_ul_d test séniples bc Tequirad the number shall be statedmth the enquiry
and order. The test samples shall be of suitable’ size for ‘machining to the
dimensions of the British Standard tensile test pieces shown in Appendix A.
The test samples shall be separately cast from thc re-melted ingot in sand,

- except DCBI, DCB2 and DCB3, and other ingots ordered for dle casting

purposes, when chill moulds shall be used.

MECHANICAL TESTS

4. a. Tensile test. Tensile test pieces shall be prepared: from test samples cast
as specified in Clause 3, by machining to the dimensions of the British Standard
proportional round test piece shown in Appendix A. Neithet the test samples
nor the test pieces shall be heat treatéd, or worked before they are tested.-

The preparation of the test pieces, and the testing procedure shall be s laid
down in B.S. 18, ‘ Tensile testing of metals *,

B bl._,h(k)‘,'_ljpér '_cé?u‘_ pém’iqngnr set stress. The 01 pér _oent-_péri_l;lﬁ_:let_itjsqf stress
_is defined as the stress which has produced a permanent extension of 0-1 per cent
“of the gauge length measured after removal of the load.

If it is desired to determine the permancnt set stress it shall be determined

- as in Clause 19 of B.S. 18 but a small preliminary load of 34 ton may be applied

before setting the zero of the extensometer, in which case after loading it shall

‘be-unloaded to that datum. . :

- In routine testing as a proving test, the test shall be carried out as Clause 205
of B.S. 18 (see Appendix A), but a small preliminary load of ¥ ton may be

~applied before setting the zero of the extensometer; in which case after. loading
it shall be:unloaded to that datum. - - - S

. The'testing ‘machine ‘shall ‘be calibrated in_accordance with ‘B.S. 1610,

¢ Verification of testing machines *, and-shatl comply with Grade'A:.- « -

T
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CHEMICAL TEST | |
5. The supplier shall supply, when required, information concerning the number
of heats per batch of ingots delivered and the proportion of heats analysed, for
control purposes: he shall also supply, if required, a copy of the relevant
analyses. S e
MICROSCOPIC EXAMINATION -
6. Test picces prepared from test samples provided as specified in Clause 3
shall be polished and etched and shall be subjected to microscopic examination.

RETESTS

7. Should a test piece fail to meet the requirements of the tensile test, two
further test pieces which represent the same batch, shall be tested in the same
manner. Should one of the further test picces meet the requirements of the
tensile test, the ingots represented thereby shall be deemed to comply with the
standard. Should both of these test pieces fail to meet the requirements of the
tensile test, the ingots represented thereby shall be deemed not to comply with
the standard. ' , ' o .
CERTIFICATE OF COMPLIANCE IR
8. The supplier shall, if required, certify that the material complies with the
requirements of this standard appropriate to the material ordered.

INSPECTION

9. 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 reasonable facilities to satisfy himself that the material
is in accordance with this standard. For this. purpose the purchaser. or his
representative may, by prior arrangement, attend to inspect -the material, fo
select and identify the test samples for testing and to witness the tests. being
made. . .

The purchaser shall be at liberty to take samples from the ingots and have

them analysed. The cost of such analysis shall be borne by the purchaser and-
the results shall be communicated to the supplier if they are not in accordance

with Clause 14 of Section Two for the appropriate material.

10. Should there be a dispute about the compliance of the mgterial,ivit.h regard
to the composition or the test requirements of this standard, the purchaser ard

the supplier shall have the right to have tests made by a ‘mutually accepts. ole

testing authority. ‘

~ The results obtained by the independent testing authority shall be éocéipt_ed '
ac final. If the material does not comply with this standard, the cost of indepen-
dent testing shall be borne by the supptier; if the: material complies.with this .

standard the cost shall be borne by the purchaser.: - -

12

-

B.S. 1400 : 1961

* The method of preparing the samples for analysis ‘shall be in accordance
with B.S 1499, *Sampling non-ferrous metals® and the methods of analysis
shall be in accordance with. B.S. 1748, * Mcthods' for the analysis of copper
alloys °, where the appropriate method exists. I

o | FACILITIES FOR TESTING

11, For making tests on samples cast as specified in Clause 3; the supplier shall
provide and prepare: the necessary test pieces, and supply labour and appliances
for such testing as'may be carried out on his premises-in-accordance with this
standard. - Unless otherwisc agreed, material for testing shall remain the property
of. the supplier.. Failing. facilities at his own works.for making the preseribed
tests, the supplier shall make the necessary-arrangements for.making the tests
elsewhere. ' L s :

COLOUR MARKING

12. If colour marking is used, the colours ‘shall be those appropriate to the
material unless otherwise specified by the purchaser. - .
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SECTION TWO : GENERAL CLAUSES APPLICABLL' TO. CASTINGS a

IR
NOTE, Attention rs called to B.S. 1367, .*Code ot‘ procedure in mspecnon of copper-base
alloy sand castings® which includes suggestlons as to the number of test pleces to be taken
Details of a suitable form of test bar are also given: ~ -

FREEDOM FROM DEFECTS

2. The castings shall be clean, and frec from harmful defects.. Castings shall
not be repaired unless permission in- wntmg has been obtamed prev:ously from
the purchaser or his representative.

Any casting may subsequently be deemed aot to comply with the standard_

because of faults in manufacture, notwithstanding- that it has been passed
previously on chemical composition and mechanical tests, = .-

Should radiological examination be required, this shall be stated thh the
enquiry and order.

DIMENSIONS

3. The dimensions of the castings shall conform to the pattern or the workmg
drawing supplied by the purchaser or his representative,

PROVISION OF TEST SAMPLES FOR MECHANICAL TESTING

4. Should test samples be required the number shall be stated with the enquiry
and order. The test samples shall be of suitable size for- machmmg to the
dimensions of the British Standard tensile test piece shown in Appendix A.
For sand, chill and die castings the test samples shall be separately cast at the
same time and from the same melt 2+ the castings which they represent, and shail
be cast into moulds of the same materials as those used for the manufacture of
the castings, and treated in the same manner,

Alternatrvely a test piece may be taken from the castmg The location of
such a test piece and the properties to be expected shall be agreed between
supplier and purchaser,

For continuously cast sections the test pieces shall be taken from the

actual castings and machined to the largest dimensions practicable, selected
from those listed in Appendix A.

MECHANICAL TESTS

S. a. Tensilc fest. Tensile test pieces shall be ‘prepared from test samples cast |

as specified in Clause 4, by machining to the dimensions of the British Standard
proportional round test picce shown in Appendix A. Neither the test samples

nor the test pieces shall be heat treated, or worked before they are tested except
where specified,

The preparation of the test pieces, and the tmtmg procedure shall be as latd'

down in B.S. 18, * Tensile testing of metals '

14

e - e

[ f e

‘B.S. 1400 : 1961

b.-0-1 per cent permanent set stress. The 01 per cent permanent set stress

- is defined as the stress which has. produced a permanent extensmn of 0 1 per cent

of the gauge Iength ‘measured after removal of the load. :
1If it is desired to determine the permanent sef stress it ..hall be determmed
as in Clause 19 of B.S. 18, but a small preliminary load of % ton may be applied
before setting the zero of the extensometer, in which case after loading it shall
be uuloaded to that datum.
~ Inroutine testing as a proving tes!, the test, sha'l be mmed out as Clause 205
of B.S. 18 (see Appendix A); but a small prellrmnary Toad of V ton may be

'apphed before setting the zero of the extensometer, m whlch case ‘after loadmg
it shall be unloaded to that datum. =

The testing machme shall be cahbrated in accordance wrth ‘B.S. 1610,

* Verification of testing machinés °, and shall comply with Grade A,

¢. Hardness test. Hardness tests shall be made on test pieces taken from
samples cast as specified in Clause 4 and-shall be made in accordance with

B.S.:240, * Brinell bardness testing *, using a .10-mm ball and a 1000 kg load.

The test shall consist of three determinations made upon' separate pieces of
material, the average of the three hardness numbers being regarded as the
Brinell hardness number of the cast_lngs

. ELEC'I'RICAL RESISTIVITY TEST

6. The resrstwlty shall be detemuned on @’ test castmg the length -of which
.shall be sufficient to give - the accuracy reqmred and smtable for the method of

-testing employed. - . -

. The :measurement . of res:stance shall be wmed out in aceordanaa with

B.S. 3239, Determination of resistivity of metallic electrical conductor materials’,

to the accuracy spectﬁed in Section Three. Resistivity shall be calculated from

fthe measured mrstanee at'ter it has' been corrected toa temperature of 20°C.,

TEST FOR PRESSURE 'I'IGH'INESS

7. I the purchaser requtres castings to be tested for pressure tightness, he shall
state this and the nature of the test in his enquiry and order; the test pressure
and testing fluid shall be the subject of agreement between the supplier and the
purchaser. Castings shall not be impregnated or. otherwise treated by a process
desrgned to rmprove pressure tlghtness except as agreed in wntmg with the

, purchaser.

‘8. The supplier shall supply, when required,. mformatton concemmg the number

of heats ‘per. batch of .castings deliveréd and the: proportion of heats analysed,

for control purposes: he shall also supply if requtred a copy of: the relevant
analyses , ISP ROt ¥
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MICROSCOPIC EXAMINATION - AR a The method of preparing samples for analysis shall be'in'accofdancc with '

, N P P ' B.S. 1499, * Sampling non-ferrous metals*; and the methods of analysis shall -

9. Test pieces prepared from test samples provided as specified in ‘Clause 4 { A - S ) 3 S IR AT EUEES A 3 |
sha]lbego]isheg ml: d etched and jhall bepsubjgcted to microscopic examination, 5 be in accordance with B.S. 1800, ¢ Methods for the analysis of raw copper ' and

B.S. 1748, “ Methods for the analysis of copper alloys *; whiére the appropriate
o : I method exists. ) T
i FACILITIES FOR TESTING

L 10. Should a test piece fail to meet the requirements of the electrical or tensile e . o L - )
e tests, two further fest pieces which represent the same batch, shall be tested in 14. For making tests on samples cast as specified in Clause 4; the supplier shall

o gy L : - 3 - provideand preparethenecessary test pieces, and supply labourand appliances for
: ﬁ'emiza;ie;sst?nogf iez)l::sggtihde til.lfrt:ll:; ;f:llpl::ecsler::eilﬂtl: -Ziqmull:le)rm\:vrilttli s such testing as may becarried outon his premises inaccordance with thisstandard.

s 7 this standard. Should both of these test pieces fail to meet the requiremients [ Unless oflierwise agreed material for testing shall remain.the property of the
E of the tests, the castings'repreéeritéd thereby‘shau be éemed not to comply supplier. Failing facilities at his own works for _makmg_lhe. prescribed tests,
: with the standard S > . T the supplier shall make the necessary arrangements for making the tests else-
1t . where, - o S

CERTIFICATE OF COMPLIANCE . o S g ‘ '

[

11, The supplier shall if required, certify that the material complies with the
a3 requirements of this standard appropriate to the materinl ordered. e i

INSPECTION o ' )

12. The purchaser shall notify the supplier when placing the order. if it is his :
intention to inspect the matavial at the supplier’. works. The ‘supplier shall '
afford the purchaser all rezsonable facilities to satify himself that the material
is in accordance with this standard. For this purpose the purchaser ‘or. his

representative may, by prior arrangement, attend ' to ‘inspect. the _material, to %
g i select and jdentify the test samples for testing ‘and.to witness the’ tests being L
made. - T -

% The purchaser shall be at liberty to take samples from the castings and

K have them analysed. The cost of such analysis shall be borne by the purchaser.

y
=
e TN

- B and the results shall be communicated to the supplier if they are not in accordance °
G with Clause 16 of Section Two for the appropriate material. '

INDEPENDENT TEST - - Qoo

13. Should there be a dispute about the compliance of the material with regard
to composition or the test requirements, of this standard, the purchaser and.the
supplier shall have the right to have analyses or tests made by a. mutualiy
acceptable testing authority, ER S U

The results obtained by the independent testing authority shall be accépted
as final. Jf the material does not comply.with this standard, the cost of indepen-
dent testing shall be borne by the supplier;. if the material complies with this .
standard the cost shall be borne by the purchaser. S
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NOTE. Attentiun is drawn to the fact that where the specified mlmmum tensile

Propertlcs may pot be reahzcd in all parts of the castings. .

propertics apply to separately cast standard test bars, these

Material

Sand cast

Chill cast

Continuously cast

‘Cnrr onding
| on;?&m

Ten..

o1 per}’
cent |

sile | .per- { Elon-

stren- jmancnt| gution

|- set
. strm ‘
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sile |-
streuf manent

cent
per-

.. set

‘10-1 perj-

stress |

E]bh- sile
gation

Ten-.
per-

| sth [ set. .
© | stress;

. _;_‘-_}

O-dperf: . |
cent = -
r-- | Elon-
stren- Imanent | 'gation

7| ot

SNo

Cast-
ings

min. | min. | mig.

. min,

min,

min. | min,

1961 : 00VI 'S’®

Cdloﬁr |
Code for
ingots )

High conductmty copper -
ngh conducuvxty copper. ‘

Phosphor bronze (copper-
m—phnsphorus)

‘Phosphor bronzc (copper-
tin-phosphorus)

‘Phosphor bronze (cOpper-
| tin-phosphorus ‘

'Phosphor bronze (copper—
tm-phosphorus)

ton/ |

. per |
‘cent”

tonl
sq m

0% | —

ENEI R

1 o8| 5

25% |

ton/
sqin

o

7]

‘ton/.
.8q in

11~

|, 11*

g* |

.per.

cent

ton/
sq-in

tonf
sq in

per [ |
cent -

L25 | mel 7
20| wf 5

| 20 }zos o107

||l s

— — — — P
- . . -
— — — — + —

1058 1059
-—- 421
. for
gear

. | blanks

Yellow - -

Yellow/red *

Yellowi
black" T

Blacklrcd -

6

i TR SR O S

G2-C
G3-C

© G3-wp

LG1-C

 LeeC
. IesC
o LeC

“aBLC |
Tt (copper-almmmum)

- A 5 .“: " . .
| Leaded phosphor bronze -
T6/9/G/15 Leaded brorize

| 80/10/0/10 Leaded bronze |

85/10/0/5 Leaded bronze
35/5'10116 Leaded bronze
75/5/0/20 Leaded bronzc

88[10/2 Gunmetal
88/8/4 Gunmetal
Nickel gunmetal

‘Nickel gunmetal

83/3/9/5 Leaded gunmetal
85/5/5/5 Leaded gunmetal
| 86/7/52 Leaded gunmetat

87/1/5/3 Leaded gunmetal

Alnmmmm bronze

127 515
2 sel s

|15
5| 15
;1 18"

16 |- 8| 18"
31| 20

ot ‘_,!12:.{

14
ES e
14
Bl

ol
15

g*.
g*.

5:

- 8.

g%
g

L]

e

e

11| 5
G| el 9

{-18 | 10%] ‘g
15 | s+ 10
12| 6] 8

{19 o 10

1718 | er| 10
22 | uef 2|

8 1| 3

|8 10e| o

1 1021

== s
o Jeseis
1 _19 1! 1s ,
== = |wm

2060 | i
964 | 965

92| 963
960 | " 961

382 383

1022

1159
898
1024

897
~1023

1032

{Black

White/

: blacl_c e
' White

Whltel
aluu'umum

Whlte/ ‘
green

Whjte/
brown

Red -

Rcdhvhite
| Blug/black

Blﬁ'e/black -
Bluejred
Blue ‘
Bluelwlute
Bluefbrown

Aluminium

"* For information ot only. ‘
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z

High tensile aluminiun’ | 41 | 16| 15' | ap | 5 B[~ | —| — |1072| 107 | Aluminium)
7 - bronze (copper-aluminium) BT R R ' - green
'CMAL-C| Copper-manganese- | ag’ 182043 |26 | 30| — || _ — | ~ | Aluminiumy
CMA2-C - Copper-manganese- 48 25 [ 10 [ — | — e S R R B — Almmmum/
o aluminium N - : yellow . ..
'SCBI-C | Brass sand castings i Y IR | sl e |2 1025 | 1008 Green/blue
IR (formerly B1)- o ' - o R S S o
" SCB2-C | Brass sand castin - = === =1 = = | — | Grenfeea
| (formerly B2) - ‘ I RN Ir
SCB3-C_| Brass sand casti - el I N AP S I PPV S Green
- |.(formerly B3) ‘ [ o B ‘ ‘ ‘
-- oo e ) T ? - e e ooy et e I e T Ak M oan e,
SCB4-C Naval bmss sand Icastings 45 20 : — E -- — = = = —_ — | Green/
| ) . B N o . yellow
SCB5-C | Brazable brass ST I O R (R NN S R — | — | Greens
- | SN R B R S IR . black - .
'SCB6-C | Brazable brass ol e= L eos il B B s L= 1~ = — | Green
- | (formerly B6} S R S : ‘ o . | L ;_.b‘rown‘l'
" DCBI-C | Brass die castings — b= = les | e 932 | 932 { Yellow/blue
; - (formerly B4 ) ‘ 3 S N 1 ‘ E : , . 5
DCB2-C | Naval brass die castings | - — — | =1 20" 75% . 20.. = =1 = | %! e Yellow/
© | (formerly B5) | A I LA RO S N “white -
DCB3-C | Brass die castiogs .- — == | s __]_ Yellow/
S ‘ g ) IS _ O brown
" HTBI-C | 30 ton high tensile brass | 30 | 11 20 | 2 | 12 | = | Brown.
" HTB2-C 38 ton high tensile brass 8118 [ 15 = [ ] o — | = [b207] 208 El;c&v‘nl
| HTB3-C | 48 ton high tedsile beta | 48 | 26 | 13 | — = == = | Brown/red

NOTE. Aﬁtcntioh is drawn to the fact that where

SUMMARY TABLE—continued,

th; Specified minimum tensjle propertics apply to separately cast standard test bars, these
properties may not be realized in all parts of the castings.
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B.S. 1400 : 1961
HCC1-C

HCC1-C
HIGH CONDUCTIVITY COPPER CASTINGS

SECTION THREE : SPECIFIC CLAUSES

GENERAL

15. The castings shall comply with the general requirements cf” Section Two
and with the following chemical composition and electrical properties.

.
o
-

[l

CHEMICAL COMPOSITION

16. The castings shall be made from the following material:
Copper Complying with B.S. 1035-37.
Added clements and impurities — not specified.

R RS S

MECHANICAL I'ROPERTIES
{For information only)

17. The following mechanical properties obtained from the separately cast test
pieces selected and prepared as specified in Clauses 4 and 5 of Section Two are
given for infcomation only:

. - Metric equivalent
Tensile strength Elongaiion — —
: T Tensile strength
ton/sq in ~ percent - kg/mm?
Sand cast 10-0 .. 25 . 157

ELECTRICAL PROPERTIES ‘ :
18, The electrical properties of a separately cast test ploce measured in accord-

ance with Clause 6, Section Two, shall be as follows determmed to. wn‘.hm an
accuracy of + 1 per cent. :

Resistivity ‘Conductivity®

max. - " min.
. microhmsfem - per cent
181 . 95

" * Expressed as percenta
laid down by the Intcrnauonal Elcctrolechmml Commnssnon

ge of the standard vnlue for ‘annealed h:gh conduclwlty l:opper as - )

pli—

i it s i

~ ance with Clause 6, Section Two, shall be as follows determmed to within an i

.  Expressed as- pcroemagc of the’ slandard va]ue for anncaled thh couducuwty copper as

Lot N e
N e sk e T e vy e B e -
Dt e

B.S. 1400 : 1961
HCC2-C

HCC2-C
HIGH CONDUCTIVITY COPPER CASTINGS

SECTION THREE: SPECIFIC CLAUSES

GENERAL

15. The castings shall comply with the general requirements of Section Two
and with the following chemical composition and electrical properties.

CHEMICAL COMPOSITION.
16. The mstmgs shall be made from any suitable grade of . Copper.

MECHANICAL PROPBRTIES
(Fox inlonn.lhon only)

17. The following mechanical properties ‘obtained from the separately cast test
p:eces selected and prepared as spec1ﬁed in Clauses 4 and 5 of Section Two are
given for information only: :

Metric equivalent

Tensile strength E!dnfg;itioxi o

Tensile strength

tonfsq in percent | - kgfmm®
Sand cast 100 - . 25 | 157

ELECTRICAL fﬁoﬁxﬁﬁé' -'
18, The electrical properties.of a separately cast test piece measured in accord- 3

accumcyof:l:Zpercent R

Resistivity |  Conductivity. - -

v 4 B . 1-

microhms/cm | 'pel' cent
230 I

lmd down by the Inlemallonal Electrolechmcal Commlssmn

23
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B.S. 1400 : 1961 :
PB1-1 . Colour Code—Yellow

PBI-I |
PHOSPHOR BRONZE -~ ...
(COPPER-—TIN—PHOSPHORUS) INGOTS |
SECTION THREE: SPECIFIC CLAUSES

GENERAL . .

13. The ingots shall comply with the general requirements of Sechon One and
with the followmg chem:cal composition and mecharucal propertles ‘

CHEMICAL COM:POSITION
14. The chemical composition of the mgots sl-a]l be:.

Tin not less than 19-0 per cént -
Phosphorus not less than 0-60 per cent
Lead -~ not more than 0-25 per cent
Zinc  not more than 0-05 per cenit
Copper the remainder

The foregoing shall be determined analytically.

Other impurities. The supplier shall ensure that the matenal does not
contain other impurities in excess of the amounts stated '

Total 0-30 per cent

Silicon 0-02 per cent

Iron 0-10 per cent
Aluminium 001 per cent

MECHANICAL PROPERTIES

“15. The mechanical properties obtained from the separately cast test pleces

selected and prepared as specified in Clauses 3 and 4 of Sectxon One shall be
as follows:

' .| Metric eqiivalent
Tenslle strength E!onga“onr' ) eq .
.| Tensllestréngth
min. i, min,

ton/sq in kg/mm*

AR

BS 1400 ‘1961
S PB1-C

PHOSPI-IOR BRONZE
(COPPER—TIN—PHOSPHORU S) CASTINGS

SEC'I'ION THREE: ‘SPECIFIC CLAUSES

GENE'{AL

-15. The castings (mcludmg solid and cored chill cast and ‘continuously cast

sticks) ‘shall comply with 'the general’ requirements’ of Section Two-and with
the following chemical composition and nechanical propert:es :

CHEMICAL- COMPOSITION ..

16. The chemical composition of the castings shall be:
Tin not less than 10-0 per cent
Phosphorus not less than 0-50 ‘per cent:

Lead not more than.0-25 per cent -
Zinc - not more than 0-05 per cent
Copper the remamder. :

The. foregoing shall be determined analytlcally

- Other - :mpurmes The supplier shall ensure ‘that the material : does not

' ,contam other impurities in excess of the amounts stated

Total - 030 per cent
Silicon 0-02 per cent
Iron 0-10 per cent
‘Aluminium 0-0f per cent

MECHANICAL PROPERTIES
7..The mechamcal properties obtained from the separately wst or wntmuously

| ,cast test’ ‘pieces selected and prepared as speclﬁed in Clauses 4 and 5 of Section
: 'I‘wo shall be as follows: :

Metrh. equivalents

" Tensile

strength

min,

| Elongation .| -

Temﬂe

strength

m_ili.

Olp'ercent

‘permanent
set Stress

: Sand cast

Chill cast

. Continuously cast.

ton/sq in
140
200

. &30

ton/sq in

e

A
I11* -

315

kg/mm? '_
220

362 i

i _kglmm’
I2-5%
17+

- 17%

*:For information only.
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B.S. 1400 : 1961 .
PB2-1. Colour Code—YelIow/red

PB2-1
PHOSPHOR' BRONZE |
(COPPER-—TIN—PHOSPHORUS) INGOTS

SECTION THREE: SPECIFIC CLAUSES
GENERAL '
13. The ingots shall comply with the general requirements of Sectlon One and

with the following chemical composition and mechanical propertles. o

o CHEMICAL COMPOSITION

14. The chemical composition of the ingots shall be: ‘
Tin not less than 11:0.per cent nor:moze- than 13 0 per. cent
Phosphorus not Iess than 025 per.cent . -3
Lead not more than 0-50 per cent-

Nickel not more than 0-50 per cent -
Zinc not more than 6-30 per’ cent
Copper the remainder.

The foregoing shall be determmed analyﬂcally

- .Other impurities. The supplier shall-ensure. that thc matenal does not
contain other impurities in excess of the amounts state -

Total 0-20 per cent -

Silicon 0-02 per cent

Iron 0-15 per cent

Aluminium  0-01 per cent

N[ECHANILAL PROPERTIES

15. The mechanical properties obtained from the separately cast’test pieces
selected and prepared as specified in Clauses 3 and 4 of Sectlon One shall be as'

follows

Metric equivalent

Tgnsilé*;txéni;ﬂ_t -
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B.S. 1400 : 1961
: PB2-C

PHOSPHOR BRONZE
(COPPER—TIN—PHOSPHORUS) CASTINGS

SECI'ION THREE: SPECIFIC CLAUSE.S

GENERAL

" 15. The castmgs (inélnding'solid and cored chill cast and continuously cast

sticks) shall comply with the general requirements of Section Two and with
the. followmg chemical composition and mechamml propertm.

CHEMICAI. COMPOSIT[ON

16. The chemical composmon of the mstmgs shall be:

Tin - not less than 11-0 per cent nor more than 13 0 per cent
“Phosphorus  not less than 0-15 per cent-

Lead not more than 0-50 per.cent

_Nickel - not more than 0-50 per cent

‘Zinc ~ ‘not more than 0-30 Pper cent
. Copper " the remainder :

The foregomg shall be determmed analytlwﬂy

Orher rmpurmes. The : suppher shall ensure. that the material does not
contain other impurities in excess of the amounts stated:

Totai 0-20 per cent
Silicon. - 0:02. per cent
Iron. ~  015percent
~-Aluminium  0-01 per cent
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