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BS 1476 : 1972

. Ti1is BrivisH STANDARD, having been approved by the .
Non-ferrous Metals Industry Standards Committee, was
pubiished under the authority of the Executive Board on
10 April, 1972,
© British Standards Institution, 1972,

First publisied as BS 1470, December, 1948 and BS 1477,
September, 1951,

First revision as BS 1470 and BS 1477, September, 1953,

Second revision as BS 1470 and BS 1477, September, 1963.

Third revision as BS 1470, August, 1969,

Fourth revision as BS 1470, April, 1972,

SBN : 580 07480 3

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the
necessary provisions of a contract.

A complete list of British Standards, numbering over 5000,

fully indexed and with a note of the contents of cach, will be

found in the British Standards Yearbook, which may be

purchased from BSI Sales Department, It may also be

consulted in many public libraries and similar institutions.

This standard makes reference 1o the following British

Standards:

BS 18. Methods for tensile testing of metals. Part 1. Non-
ferrous metals,

BS 1499, Sampling non-ferrous metals,

BS 1728, Methods for the analysis of aluminium and
aluminium alloys, ©

BS 3660, Glossary of terms used in the wrought aluminium
industry. -

DD3, Recommendations for metric plate and sheet
thicknesscs and width-length combinations for
metallic materials.

British Standards are revised, when necessary, by the issue either
of anendment slips or of revised editions. It is important that
“users of British Standards should ascertain that they are in
possession af the latest amendments or editions.

The following BSI references refute o the work on this sandarcd:
Commitice reference NFE/19 Draft for approval 70/30839
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CO-OPERATING ORGANIZATIONS

The Non-ferrous Metals Industry Standards Committee, under
whosc supervision this British Standard was prepared, consists
af representatives from the following Governinent departments
and scientific and industria] organizations!

* Aluminium Federation
Association of Bronze and Brass Founders
British Bronze and Brass Ingot Manufacturers® Association
British Electrical and Allicd Manufacturers' Association
British Lead Manufacturers’ Association
British Non-ferrous Mectals Federation
British Non-ferrous Metals Federation High Conductivity Copper Group
*British Non-ferrous Metals Research Association
Copper Development Association
Depariment of Trade and Industry (Marine Division}
Electric Cable Makers' Confederation
Institute of British Foundrymen .
Institute of Metals ‘
Institution of Mechanical Engineers {(Automobile Division)
Institution of Mining and Metallurgy
Institution of Production Engineers
*[nstitution of Structural ingineers
Lead Development Association
Light Metal Founders® Association
London Metal Exchange
Magnesium Industry Council
Ministry of Defence, Army Depuartment
*Ministry of Defence, Navy Department
National Brassfoundry Association
*Nan-ferrous melal stockists
Post Oflice
*Roynl Institute of British Architects
*Socicty of Motor Manufucturers and Traders Ltd.
Tin Research Institule
Zinc Development Association
[ndividual manufacturers

The Government department and scientific and industrial
organizations marked with an asterisk in the ubove list, logether
with the following, were directly represenied on the committee
cntrusted with the preparation of this British Standard: -

ALARS (Association of Light Alloy Refiners and Smelters)

British Aluminium Hollowire Manufucturers’ Association
epartment of Trade and Industry

Gas Council

Institute of Sheet Metal Engineering

Lloyd's Register of Shipping

Londoen Transpert Exccutive

National Association of Drop Forgers and Stampers

National Federation of Vehicle Trades

Small Rivet Association

Welding Tnstitute
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BRITISH STANDARD SPECIFICATION FOR

WROUGHT ALUMINIUM AND :
” ALUMINIUM ALLOYS :
FOR GENERAL ENGINEERING PURPOSES

Plate, sheet and strip
FOREWORD

This British Standard is the second revision in metric terms of one of a series for

aluminium and aluminium 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

agreement (his introduces Njmm® as the unit for cxpressing stress values but

otherwise the Standard reflects only minor changes from the 1969 edition.
Others in the serics are:

BS 1471. Wrought aluminium and aluminium altoys for gencral cngineering

purposes, Drawn tube.

BS 1472. Wrought aluminium and aluminium alloys for genera! engineering

' purposes. Forging stock and forgings.
BS 1473, Wrought aluminium and aluminium alloys for general engingering
purposes. Rivet, bolt and screw stock.
~ BS 1474, Wrought aluminium and aluminium alloys for general engincering
purposes. Bars, extruded round tube and sections.

BS 1475. Wrought aluminium and aluminium alloys for general engineering

purposes. Wire.

In preparing the previous edition of Lhis metric specification cognizance was
taken of the recommendations of the International Organization for Standardi-
zalion (ISO). Alloy compositions and properties were brought into line wiih

‘ ISO recommendations where this was practicable and the temper designations
o quoted are those proposed by 150, Thus work-hardened tempers of the strain-
‘, ' hardencd materials, formerly shown as 14 H, %H, %H and H, are designated
with the appropriatc symbol selected [rom the range H! to H8, which re-
presents a scale of increasing strength. The condition of heat-treated alloys is

alsy”indicated by the letter T followed by a B, D, E, F or H indicating the
~ precise condition following the heat reatment. '
‘7’ Agvantage was laken of the opportunity to rationalize the .number of
materials offered, and certain alloys and purities whose usage did not justify
reteaticawere deleted. This applied to the non-heat-treatable alloy N6 and the

heppltttablie alloys H14 and H20.
heak treatoble
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All tables of tolerances were reviewed and metric values in accordance
with Tatest production practices are quoted, whilst in the case of sheet and
strip preferred standard sizes are shown in A ppendix C,

In this edition the stress values have been converted nto S units (N/mm?)
from the original hbar values. .

Also included as Appendix A is information relating to forms of material
available, and in Appendix B information is given on annealing and heat
treatment,

As o major step lowards alignment of aluminium and aluminiom alloy
compositions on an international basis. a substantial number ol countries have
agreed to adopt a d-digit classilication for alloy compasition designation. This
system is administered by the Aluminum Association Inc., who issue the
‘Registration Record of International- Alloy Designations and Chemical
Composition Limits for Wrought Aluminum Alloys.

By amendment. il has been decided 1o introduce 1his system into the British
Standards concerned with these types of material n place of the material
designations formerly used. In some cases, minor composilional chianges are
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 1ISO
destgnations is included as appendix E. ‘

The temper designations and associated mechanical property requircments
remain unaltered for the present and therefore may not necessarily align
precisely with those in the standards of other countries,

The material designated ST (in the superseded BS system) has been deleted
from the standard due to lack of demand.

NOTLE Atention is drawn to the certification faeilivies offered by B.5.1.; sce the back cover
of this standard.

1%

BS 470"
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C SPECIFICATION
1. SCOPr:

BEST COPY AVAILABLE

This British Standard specifies requirements for plate, shect and strip made
from four grades of aluminium and six atuminium allays in various conditions.
NOTE. The atles of the British Slamdunils referred to in this standard are listed on page 2,
2, GENLERAT
The plate, sheet and surip shatl comply with the general requirements set mut
inthe folfowing clauses and with the appropriate requirements given in Tables
210 10, ‘
3 DEFINITIONS

For the purposes of this Hritish Standard, the following definitions appiy:

() Purchaser, The party, whether user, retaifer, wholesaler or corporaie
body, or their agentds), as appropriate, responsible for ordering the moterial
standurdized, s

(2y Heat-treatnent bated @xtracted from 1S 36601, A quantity of material of
one alloy, of the same dimensions and produced in the same way, solution-
treated in one furnace load, or such material so solution-treated and subsequently

precipilation-treated in one furnace load. More than one heat-treniment batel.

may cmnpri:c a furnaee load.

(3) Plare. A product of rectangularesection aver 6 mm thick, supplicd flat
and with less control of surface finish than applies to sheet.

() Sheer. A product of yectitngular section over 0.2 mm bit not excesyine

Documents

i thick, supplicd flat, ' Ao I‘illﬂ‘: JO 52 I 2|
1 () Strip. A cold-rolled product of rectangular section supplied w1 ColT, over S
mm thick but npt cxeeeding 3 mmthick, * o, L : =
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4. FREEDOM FROM DEFECTS

The material shall be frec from defects prejudicial to its use.

5. CHEMICAL COMPOSITION

5.1 The chemical composition shall comply with the requirements given in
Tables 2and 3. :

52 In the case of the material designated CLAD 2014A (formerly HC13} the
cladding shall be of aluminium complying with the chemical composition of
material designated 1050A (lormerly S$1B).

6. CONIHTION

- The material shall be supplied in onc of ihe following conditions as specified
by the purchaser and selected from Tables 2and 3,

M As manufactured. Material which acquires some wimper from shaping
. - . M p b
processes in which there is no special control over thermal treatment

or amount of strain hardening,

o - Anncaled. Materiai which is fully anncaled Lo obtain the lowest-
strength condition, '

H1, M2 “irain hardencd. Material subjected 10. the application of cold work
H3, H4  after annealing (or hot lforming) or to a combination of cold work and
Hs, H6  partialannealing/stabilizing in order to secure the specified mechanical
H7,H8  properties. The designations are in ascending order of tensile strength.

TB Solution heat-treated and naturally aged. Material which reccives no
cold work after solution heat treatment except as may be required to
flatten or straighten it. Propertics of some alloys in this temper are
unstable.

Solution heat-treated, cold-worked and naturally aged.

Cooled from an elevated temperature shaping process and precipi-
tation-trealed, -

Solution heat-treated and precipitation-treated.

Solution heat-treated, cold-worked and then precipitation-treated.

v

7. SIZES AND TOLERANCES

1.1 Standard sizes. Material may be manufactured in the range of thicknesses
given in DDS, Details of standard sizes and thicknesses of sheet and strip
normally available are given in Appendix C,

B
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7.2 Tolerances on thickness, width, Ichgth and flatness. The tolerances on thick-
ness, width, length, lateral curvature, squarencss of plile, sheet and strip, and on
flatness of plate, shall be in accordance with the folerances given in the following
tables, Special purpose tolerances and Class A 1olerances for lateral curvature
shall only apply where specifically requested by the purchaser.

Table 4. Thickness (olerances for hot-rolled plate and sheet.
Table 5. Thickness tolerances for cold-rolled plate, sheet and strip.

Table 6. Thickness tolerances for cold-rolled sheet and strip—special
purpose.

Table 7. Culting tolerances for plate and sheet,

Table 8. Shearing tolerances for sheei—special purpose.
Table %. Shearing tolerances for strip.

Table 10. Flatness {olerances for plate.

7.3 Shearing tolerances for strip (speeial purpose). Where specially close toler-
ances are required on the width of strip, half the limits shown in Table 9 apply.

In the case of material up to 100 nun wide, the half tolerances shall be applied
unilaterally on the plus side. :

7.4 Tolerances on lateral curvature of plate, sheet and strip (sce Fig. 1}.

T~

_Rolling direction

Lateral curvature

Gauge length

Fig, 1, Tolcrances for lateral curvalure

7.4.1 Plate. No part of the edge of any plate should be distant from a 3000 mm
chord by more than 6 mm. In the case of Iengths shorter than 3000 mm the
distance shall be proportionate.

a1 o
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T.4.2 Sheet

7.4.2.1 Applicable to sheet over 1000 nim wide—Class A. No part of the edge of
any sheet should be distant from a 3000 mm chord by more than 3 mm, In the
case of lengths shorter than 3000 mm the distance shall be proportionate.

74.2.2 Applicable 10 sheet 1000 num wide and less—Class B. No part of the edge
of any sheet should be distant from a 3000 mm chord by more than 6 mm. In
the case of lengths shorter than 3000 mm the distance shall be proportionate.

B T

T ——

7.4.3 Strip

7.4.3.1 Cluss A. Each coil shall be so free from lateral curvature thal when laid
oul flat no part of its edge shall be distanl from a 3000 mm chord by more than
6 mm. In the case of lengths shorter than 3000 mm the distance shall be pro-
portionate,

7.4.3.2 Class B. Each coil shall be so free from lateral curvature that when laid

out flat no part of its edge shall be distant {rom a 3000 mm chord by more than

12 mm. In the ease of lengths shorter than 3000 mm the distance shall be
r proporiionate,

7.5 Squareness tolerances for sheet and plate (see Fig, 2). The dingonal distances
between oppesite corners of any sheet or plate shall not differ by more than the
total tolerance on the length of the sheet or plate.

\ P
I e,
| >
o )
. B
. Fig. 2. Tolerances for squarcness
, ~ e 10 " Documents §
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