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BS 1474 : 1972 -

Tis BriTISH STANDARD, having been approved by the
Non-ferrous Metals Industry Standards Commitlee, was
published under the authority of the Executive Board on
30 March, 1972.

@© British Standards Institution, 1972,

First published as BS 1474, January, 1956.

' First published as BS 1476, December, 1949.
: First revised as BS 1476, December, 1955,
Second revision as BS 1476, Seplember, 1963,
First revision as BS 1474, Scplember, 1963,
Second revision as BS 1474, August, 1965,
Third revision as BS 1474, March, 1972,

SBN; 580 07110 3

A complete list of British Standards, numbering over 5000,
fully indexed and with a note of the contents of each, will be
y found in the Uritish Standards Yearbook, which may be
purchascd from BSI Sales Department. It may also be
. consulted in many public libraries and similar institutions.
‘ This standard makes reference to the [following British
Siwandards:
BS 18. Methods for tensile tesling of metals. Part [. Non-
ferrous metals.
BS 1499. Sampling non-ferrous metals.
BS 1728, Mcthods for the analysis of aluminium and
- ) aluminium alloys.

BS 2898. Wrougnt alumintum and aluminium alloys for
electrical purposes. Bars, extruded round tube and
sections.

BS 3660. Glossary of terms used in the wrought alumlmum
industry.

" BS 4229. Recornmendations for sizes of non- -ferrous and
- : ferrous bars. Part’]. Non-ferrous bars.

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

I
The following BSI references rcl.m. to the work on this standard: ' ‘
i Commillee rercrence NFE/19 Deafl for approval 70/30839 ¢

Printed In England by Waterlow & Sons Limited « Loudon aml Dunstable  (658659/L)
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CO-OPERATING ORGANIZATIONS

The Non-ferrous Metals Tndustry Standards Committee, under
whose supcrvision this British Standard was prepared, consists
of representatives from the following Government departments
and scientific and industrial organizations:

*Aluminium Federation
Associntion of Bronze and Brass Founders
British Bronze and Brass Ingot Manufaclurers® Association
British Electrical and Allied Manufacturers’ Association
British Lead Mawulacturers’ Association
British Non-ferrous Metals Federation
British Non-ferrous Metals Federation High Conductivity Copper Group
*British Non-ferrous Metals Rescarch Association
Copper Development Association
Departmient of Trade and Industry {Marine Division)
v Electric Cable Makers' Confederation
lnstitute of British Foundrymen
Institute of Metals
Institution of Mechunical Engineers (Automobile D|v15|on)
Institution of Mining and Metallurgy
Institution of Production Eaginecers
*Institution of Structural Engineers
Lead Development Association C : ‘ -
Light Metal Founders™ Association "B
London Mutal Exchange
Magnesitmt Industry Council
Ministry of Defence, Army Department
*Ministry ef Defence, Navy Department
Nationa! Brassfoundry Association
*Non-ferrous metad stockists
Post Oflice
*Rovyal Institute of British Architects
*Socicty of Motor Manufacturers and Traders Lid,
Tin Rescarch Institute
Zinc Development Association
Individual manufacturers

W o

The Government depiartment and scientific and industrial . .
organizations marked with an asterisk in the above kst, together
with the following, were directly represented on the committee
entrusted with the preparation of this British Standard:

i ALARS (Association of Light Alloy Refiners and Smelters)
' - : British Aluminium Holloware Manulacturers” Association
1 ; Gas Council

", : Department of Triade and Industry

- Institute of Sheet Metal Engincering
Lloyd's Register of Shipping ) : ] "
London Transport Executive .
‘National Association of Drop Forgers and Stampers N .
‘National Federation of Vehicle Trades B . . N
Small Rivet Association - : , L.
Welding Institute ' . . | o

*
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BRITISH STANDARD SPECIFICATION FOR

WROUGHT ALUMINIUM AND

ALUMINIUM ALLOYS
FOR GENERAL ENGINFERING PURPOSES

Bars, extruded round tube and sections

FOREWORD

This British Standard is the second revision in metric terms of one of a scries for
aluminium and alumintum alloys in various wrought forms for gencral engincer-
ing purposes, the preparation of which was authorized by the Non-ferrous
Metals Industry Standards Committee. In accordance with International ngree-
ment, this introduces N/mm?* as the unit for expressing stress valaes but otherwise
the standard reflects onty minor changes from the 1969 edition, -

Others in the series are:

BS 1470. Wrought aluminium and aluminium alloys for gencral engineering
purposes. Plate, sheet and strip. :

BS 1471. Wrought aluminium and aluminium alloys for gencral engineering
purposes, Drawn tube. ‘

BS 1472. Wrought aluminium and aluminium atloys for general engineering
purposes. Forging stock and forgings, o

BS 1473, Wrought aluminium and aluminium alloys for general engincering
purposes. Rivet, bolt and screw stock.

BS 1475. Wrought aluminium and aluminium alloys for general engineering
purposes. Wire. ‘

In preparing the previous revision of this metric specification cognizance was
taken of the recommendations of the International Organization for Standardiz-
ation (ISQ). Alloy compositions and properties were brought in line with 1SO
recommendations where this was practicable and the temper designations quoted
are those proposed by 1SO, Thus work-hardened tempers of the strain-hardened
malterials, formerly shown as 14, #H, % H and H, arc designated with
the appropriate symbol sclected frem the range H1 to H8, which represents a
scale of increasing strength. The condition ol heat-treated alloys is also indicated
by the letter T followed by a B, D, E, F or H indicaling the precise condition
following the heat trea‘ment. . o

Advantage was also taken of the opportunity 1o rationalize the number of
materials offered and certain alloys and purities whose usage did not justify
relention, were deleted. This applied Lo aluminium { A, non-heat-treatable alloy
N6, and heal-treatable alloys HI1, H14 and [H19. :

[ .
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All tables of tolerances were reviewed and metrie values in accord.ance

with latest production practices are quoted; pieferred standard sizes are siiown

in Appendix C.
1n this edilion the stress values have been converted into 81 units {N/mm?)

from the original bar valucs.
Also included as Appendix A is information selating to forms of material

available, and in Appendix B information is given on annealing and heul

treativend, L. . .
"*As o major step towards alignment of aluminium and dluminium alloy A
compositions on an imernational basis, a substantial number of countrics have .
agreed 1o adopt a 4-digit classification for alloy composition designation. This
system is administered by the Aluminum Association Inc., who issuc the
‘Registration Record of International Alloy Designations and Cheniical

PR

Composition Limits for Wrought Aluminum Alloys'. ST

By amendment, it has been decided to introduce this system. s the British
Standards concerned with these types of material in place of> e material
designations formerly used. In some cases, minor compositional changes are N
also involved. The details of the system are given in appendix D and a . ‘
cross-reference table between the new, the old and the nearest equivalent 150 ok
designations is included as appendix E.
The temper designations and associated mechanical property requirements
remain unaltered for the present and thercfore may not necessarily align
L - precisely with those in the standards ol other countries.’ .
L . SPECIFICATION
1. SCOPE

i . . . . .
1y - This British Standard specifics requirements for solid bars and sections and
\\ for extruded round tube and hollow sections made from (wo grades of alu-
. ‘o Lk . , L
o minium and seven aluminium alloys in various conditions.

NOTE. The titles of the British Standards referred to in this standurd are listed on Page 2,

2, GENLRAL

The solid bars and sections, extruded round tubes and hellow seclions shall
comply with the general requitements set out in the following clauses and
with the appropriate requirements given in Tables 4-18.

‘ ) . 3. DEFINMITIONS
- o :  For the purposes of this British Standard, the following definitions apply:
‘ L A1) Purchaser. The party, whether user, rct.’li]c_t;, wholesaler or corporate
o i . i body, or their agent(s) as appropriate, responsible for ordering the material
- ‘ standardized, -
: (2} Heat-treatment batch (extracied from BS 3660), A quantity of material
£ ofone allgy, of the same dimensions and produced in the same way, solution- -
¥ trcated in onc¢ {urnace load, or such malerial so solution-treated and sub- 3
- sequently precipilation-treatéd in one furnace load. Moie than one heat- oot
treatment batch may comprise a furnace load.

(3) Bar (extracted from BS 3660). A round, rectangular or polygonal solid
. section supplied in straight fengths. The term is applicd 1o materials of not fess . i o
fthan 6:mm diumeter or minor dimension, . ! ,DO.C m,e nts b
: @) Extrided round tube (extracted from BS 3660). A circutar hollov. ex y{ nt ¢ ;
trusion of uniform v ickpcss not subjected (o cold drawing. -

i L
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(5) Hullow section (extracted from BS 3660) An extruded sh iape other than
round, the cross section of which completely encloses a void or voids, and
which is ndi subjected to cold drawing,

(6) Regular seetion. A solid drawn or extruded section, not otherwvise covered
by the definition of a bar, which can be conveniently divided into approximate
rectangles with mcasurable dimensions, c.g. angles, channels, fees, clc. “he
ratio of I'I'Ir]\l[TILH"] thickness to mlmmum thickness of such regular sections docs
not ¢xceed 4 ;

4. FREFDOM FROM DEFECTS

The material shall be free from defects prejudicial to its use,

5 Ci ll'.'i\'IlCr-\L. LCOMPOSITION

The chemical composition shall comply with the requirements given in Table 4.

6. CONDITION ;]

The material shall be supplied in one of the following conditions as specified by

the purchaser and selected from Table 4.

M As manulactured. Material which ¢ 1cqu|n.s some temper from shaping
processes in which thers is no special control over thermal treatment
or amount of strain hardening,

8] - Anncitled. Material which is fully anncaled (o obtain the lowest-
strength condition,

HI, H2  Strain hardened. M:terial subjecied 1o the rgplication of cold work

H3, H4  after anncaling (or hot forming) or to a combination of cold werk and

H5, H6  partial anncaling/stabilizing in order Lo secure the specified mechanical

H7, H8  propertics. The designations are in ascending order of tensile slrcnglh

TB Solution heat-treated and mtunll]y aped. Material which reccives no
cold work afer solution heat treatment excepl as may be required to
flatten or stralghu.n it. Propertics ol' some alloys in this temper are

unstable.
TD Solution heat-treated, cold-worked and :mlumlly aged.
TE Cooled from an clevated temperature shaping process and precipi-
_lation-treated.
TF Solution heat-treated and precipitation-treated.
TH Solution heat-treated, cold-worked and then precipitation-treated.

7. SIZiS AND TOLERANCES
7.1 Standard sizes. Material shall be available in (he standard sizes for round,
square and hexagonal bar given in BS 4229, Part 1. Details of standard sizes of

round, hcmgonal and flat bars and of medium strength general purpose sections
are given in Appendix C.

ocuments
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7.2 Tolerances on round bar, hexagonal bar, regular seciions, extruded rennd
tube and hellow sections. The dimenscienal tolerances shall comply with the
requircnienis of the following 1ables:

Tuble 5. Tolerances on diameter and length of round bar intended for use
on autonutic lathes.
Table 6. Tolerances on widths across flats of hexagonal bar for nuts and
bolts,
Table 7. Tolerances on length,
Table 8. Tolerances on width and diameter of bars and regular sections,
Table 9, Tolerances on thickness of bars and regular sections,
Table 10, Tolerances on open ends of channels and I-beams,
Table 1. Angular telerances for extruded sections. -
Table 12. Normal radii for corners of squares, rectangular and regular
sections.
Tabte 13. Tolerances on wall thickness of exiruded round tube.
Table 14. Tolerances on outside or inside diameter of extruded round tube.
Table 15, Tolerances on widih or width across flats of hollow sections.
Table 16. Tolerances on thickness of hollow sections.
Table 17. Tolerances on straightness for extruded bar, regular sections and
N extruded round tube.
, Table 18, Tolerances on twist for extruded solid and hollow sections.

Regular sections shall include square and rectangular bars, angles, T-scctions,
I-beams, H-sections, Z-sections, and any other normal types of sections which
can conveniently be divided into approximate rectungles with measurable
dimensions.

For purposes of tolerances, any such section shall be divided into a scrics
of equivalent rectangles, an angle, for example, being divided into two rectangles,
For the purpose ol determining tolerances on thickness and width, the width of
each such rectangle shall be the same as the major linear dimension of the angle,
and the tolerance on thickness of cach leg of the angle shali be (aken as if that
leg were a rectangle of the same overall dimension.

7.3 Sections of complicated shape, Complicated sections shall be regarded as
those sections which are not covered by Tables 5, 6, 8, 9, 10, 13, 14, 15, 16. In
such cases the tolerances shall be agreed between the supplier and the purchaser.
The tolerances shall be based as far as possible on those for regular sections
and for extruded hollow sections. ‘ - ;

7.4 Tolerance on concavity and convexity.,
DEEW AV A

nd convexity {or extruded seclions. §

\1

X -Table 19, Tolerarces on concavity a
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8. SELECTION OF TEST SAMPLES

8.1 Bars, extruded round tebe and sections of aluminium or non-heat-treatable
aluminium aloys. Material of the same dimensions, produced in the same way,
and of the same composition, shall be grouped into batches as shown in Table 1,

TABLE 1, NON-HEAT-TREATABLE MATERIALS:
GROUPING INTO BATCHES

N Linmeter or equivalent l Batch
Cross sepiion of material i quantity
- mm kp
1 Up 1o und including 9 500
N * Over 3 up 1o and including 20 ! 1000
E2 Over 20 up to and including 50 1500
Over 50 2000
- . . One test sample shall be cut from a bar, tube or section selecied from each
: g batch.
. ; For bars, and for test samples representing bars up to and including 50 mm
o diameter or minor sectional dimension, the test piece shall be machined coaxially

from the test sampic. For bars over 50 mm diameler or minor sectional
dimension, the longitudinal axis of the test piece shail be located at half the
distance belween the surface and the centre. o
Beforz the test samples are cut ofT they shall be marked to identily them
‘ with the batch they represent.
o The test samiples shall be taken {rom ihe material as supplied, and shall not
' be further annealed or mechanically worked (except for straightening and
. ‘ ’ machining the test piece} before being tested.

8.2 Bars, extruded round tube and sections of heat-treatable aluminium alloys.,
' Material of the same dimensions, produced in the same way and of the same
composition, shall be grouped into batches as shown in Table 2, unless the
heal-treatment batch is smaller in which event that shail constitute the batch,

TABLE 2. HEAT-TREATABLE MATERIALS:
GROUPING INTO BATCHES

. . Diameler or equivalent Batch [N
N : : . cross section of material uantity
mm ke !'.
. . + Up to and including 10 1000 :
Lo ; ‘ Over 10 ' 2000
. ey _ ‘ . 1T : ¥ - ’
W - 10

.
1

. ‘1 ’
. Documents -
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One test sample shall be cut from a bar, tube or section selected from cach
bateh.

For bars, and for test samples representing bars up to and including 50 mm
diameler or minor sectional dimension, the test picee shall be machined coaxially.
from the test sample. For bars over 50 mm diameter or minorsectional dimension,
the longitudinal axis of the test picce shall be tocated at half the distance between
the surface and the centre.

Before the test samples are cut off they shall.be marked to identify them
with the bateh they represent,

For materinls supplied in the M or O condition, 1he test samples shall either
be tested as supplied or be heat-treated and tested in the T8 or TF condition,
as specified by the purchaser. The test samples afrer heat treatment shali not
be mechanically worked (except for stmmh(cmng and machining the test piece)
before being tested,

Material in the M or O condition can be expected (o have the mechanical
properties of the TB or TF conditions on appropriale heat treatment.

For material suppfied in the TB condition, the test samples shali be tested
in the condition as supplied, unless the ])UIChciaCl has specified that he requires
the test sample to be tested in the TF condition. The test samples shail nol be
mechanically worked (except for straightening and machining the test piece)
before being tested,

" For materials in the TE or TF condition, the test samples shall be lested in
the condition as supplied. Tle test samples shall not be further heat-treated or
mechanicakly worked (except {'o: straightening and machining the tcsl piece)
before being tested.

9 MECH‘\‘{[(‘AL TESTS

The following tests shall be made on test pieces 1rcparcd from test samplcs
selected as spemi‘cd in 8.1 and 8.2,

9.1 Tensile test. The tensile test shall be made in accordance with the 1cqu1re—
ments of BS 18, Part 1. It is rccommended that non-proportional test pieces
should be used for testing products thinner than 12.5 mm. The values obtained
shall comply with the appropriate requirements given in Table 4.

9.2 0.2 % Proof stress, The proof stress shall be: deterniined as specified in
BS 18. Thc values obtained shall comply wilh the appropnatc requirements
gwcn in Table 4,

10, RE."I LJI‘S

Should any one of the test pleces first'selected fail to pass the mcchamcal tests,
* two further samples from the same batch shall be selccled for tcetmg. one of
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which shail be from the bar or section from which the original test sample was
taken, unless that bar or section has been withdrawn by the supplier.

For heat-treatable alloys the supplier shall have the right, if he so desires,
to re-heat-treat the material before the two further samples are selecled.

Should the test pieces [rom both these additional samples pass, the batch
represented by the test samples shall be deemed 1o comply with the requirements
of this standard. Should the test picces from cither of these additional samples

" fail. the batch represented by the test samples shall be deemed not to comply

with the requirements of this standard.

1. CERTIFICATE OF COMPLIANCE

The supplier shall i required certify that the material complics with the require-
ments of this standard.

12, INSPLECTION

If the purchaser wishes to inspect the materiat at the supplier’s works he shall
notify the supplier at the time of placing the order.

13, INDFPENDENT TEST

Should there be a dispute about the compliance of the material with regard
1o the composition or the test requirements of (his standard, the purchaser and
the supplicr shall have the right to have tests made by a mutually acceptable
testing authority. _

The results obiained by the independent testing authority shall be accepted
as final. IT the material does not comply with the requirsments of this standard,
the cost of independent testing shall be borne by the supplicr; il the material
complies with the requirements of this standard the cost shall be borne by the
purchaser.

The method of sampling for analysis shall be in accordance with the require-
ments of BS 1495, and the methods of analysis shall be as given in BS 1728,
where the appropriate method exists.

14. FACILITIES FOR TESTING

The supplier shall make the necessary arrangements for carrying out the tests
required by this standard, ‘

~— L TTTTT——tSTHI-ROUNDING-OF-NUM BERS,:E_”"//—/‘ Lo

Values between imits of composition and hanical properties shown
" _{NOT-dimensionattoicran jecitdthe-application-of-the~rounding ’
“ rule as described in _BS_19 nder-this~rulc=the=determined-values are
¢ rounded 1o the |
~Table3-HmTrates. the. application of the-rounding rufe. ™~
S g

S
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15. TIIE ROUNDING OF NUMBERS RULE RS 1474 : 1972
‘For purposes of determining conformance 1o compositional limits and
mechanical properties (nof dimensional tolerances), an observed value or a
enleulated value obtained from analysis is rounded off 1o the nearest unit in the
last right-hand place of figures used in expressing the specified limit. in
accordance with the following. 3
When the figure next beyond the Tast figure or place 1o be retained is less than

b 5. the figure in the last place retained should be kept unchanged.

When the figure neat beyond the last figure or place to be retained is greater

than 5. the figure in the last place retained should be increased by 1.

When the ligure next beyond the last figure or place 1o be retained is 5 and
s, or only zeros, beyond this 5. if the figure in the last
dd. it should be increased by 1 if even. it should be

v

{n) there are no higure
place to he retained is ¢
kept unchanped &

(b) il the 3 next beyond the gure in the last place Lo be retained is followed
by any figures other than zero, the figure in thedast place retained should
be increased by 1. whether odd o7 even.’

“Fable 3 Deleted by Amendment Slip No. I

cu

r

B!

ments' .


http://www.avadocuments.com/doc/bs-1474-1972
http://www.avadocuments.com/doc/bs-1474-1972

CE/AAN
CTreg QINY]

89£0 iz o :

ww ¢f 51 4[dde sarpadoad yanym 20y SSIUNIY) WNLINEW Syl SUCHIZIS MOj|OY pUe 3qn) punos papruixa jo ased Y3 mm._.OZ_
“A|uo uoliewsoput jo sosodnd J0f U3AIS are LOIIPUOS JA 3yl ut muun_ohn_ §
. “UINS 1 JUMILLINIIP 2103 [eundap tuum E
01 PassaIdua "YIed 210U 10 0 (3] ()00 SIUNOWE UL 1u3SAd §|UaLWI]2 J[eIdLW 1Yo 117 §0 LN 341 pUe g4 07° 001 UIINIIQ IIUAIIIP Y1 51 553000 Jutuyai B £q Spew 104 Wntupwne pa£o]jEun o) Junuod EEEEQ.EC. H
‘ "PaY12ads TUROILLE 3Y1jO SSI3X2 UL 10U JIE STUSWI[I JIYI0 353Y] 124 AUNLLIAIP O] APE1RE 5L SISS|RUE JAYLINY .ﬂ_EBm 193ds
U3 JO $5IXI UL *2q 01 PIILIIPUL S SISA] SUE SUIAQY JO ITINGI JL) U] 10 *3q GF PAIIASNS 51 SIUAWS|3 110 Jo A3u3sasd “A0A3MOY T} TUMOLS 1T S| SYID3AS YdEym IG] SIUIWILD A1 10 A[uo apruwr pe|nTax st sisA[euy I

‘ “WNUIURY 10 JFUET 2 5B UMOYS SS3|UN wimtvew juaorad ut o

08¢T [11:44 00¢ 051
1133 0Lt 051 114
S6¢ 134 (118 -
OLE 0ol 00T 05l
06} 07l 0s1 .
oLl - 1174 -
- - 00T -

o

051 ocl 0oz 051
S8 - 091 os1 -
0sl arl 174
ot 113 00z
O£l 0L 051
0ol - 002
- - 0ot

08¢ 0sl1
061 081

VI ND o100 00

oo

FICLILEN RLETT

o

SEr 00T
S99t 051
08¢ SL
Sit 0z
0Ly 00z
1113 0sT
06¢ SL
0LE 0t

i B3

C— 0 00 P P

91 0Ll osi

9l siT 051 i2+up
81 SIT (Y] ’ ’ 50010

H] 051
bl 051

0z

o
=]
=

T4
%

]
R

SLees “Puy pue
uo ol dn

[SjLarEly

wnjuayy | R

wnju gy
LTETIT S TH
uin|saudnyy
sdusuEy
vopwud(sop

‘olur
s33118
yiduans Jomad
uoENyo|y 3jisma g, L] SSIUNIY ] uanipunly JLEETHFY)

) SNOILDIS ANV 34Nl
(INNOY A3ANALXI 'SUVE AOTTV WNINIWOTY ANV WNINTANTY 40 S3LLYFJOUd TVIINVHIIW CNV «NOILLISOdWOI 1VIINIHD b ATEVL



http://www.avadocuments.com/doc/bs-1474-1972
http://www.avadocuments.com/doc/bs-1474-1972

