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3S 1490 : 1970

Tuis BRITISH STANDARD, having been approved by the -
Non-ferrous Metals Indusiry Standards Commillee, wis
published under the authority of the Exccutive Board on

30 December, 1970,

©British Standards Institution, 1970.

First published August, 1549,
First revision, Octaber, 19335,
Sccond revision, May, 1963,
Thiid revision, December. 1970.

SBN: 580 06156 6.

The Imstitution desires to call attention to the fact that this
Rritish Standard does not purport to include all the
necessary provisions of a contracl.

A complete list of British Standards, numbering over 5000,
fufly indexed and with a note of the contents of each, will be
found in the British Standards Yearbook, pricc £1. The BS
Yearbook may be consulted in many public librarics and
similar institutions.

This standard makes reference (o the [ollowing British
Standards:

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

BS 240, Method for Brinell Hardness Test, Parl 1, Tesling
of metals.

BS 1381C. Colours lor specific purposes.

BS 1499, Sampling non-ferrous metals,

BS 1728. Methods for the analysis of aluminium and’
aluniinium alloys.

BS 1957. Presentation of numerical values (fineness of
expression; rounding of nuimbers).

Britislt Standeards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is inporiant that
wsers of British Standaves showld ascertain that. they are in
pn.t:sc'.'.'}w'on of the latest amendutents or editions.

)

i
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The following BSI references relie fo the work on this standard:
Commitlee reference NTE/E Draft lor comment 69/35075
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CO-OPERATING ORGANIZATIONS

The Non-ferrous Metals Industry Standards Committee, under
whose supervision this British Standard was prepared, consists
of representatives from the following Government departments
and scientilic and industrinl orpanizations:

*Aluminium TFederation

Association of Bronze and Brass Founders

Association of Consulting Engineers

Roard of Trade

Dritish Bronze and Brass Ingol Manulaclurers’ Association
Rritish Electrical and Altied Manufacturers” Association
British Lead Manufacturers’ Association

British Non-ferrous Mutals Federation

British Non-ferrous Metals Federation High Conductivity Copper Group
*[ritish Non-ferrous Metals Research Association

Copper Development Association

Crown Agents for Oversea Governments and Administrations
Electric Cable Makers' Conlederation
Hnstitte of British Foundrymen
*Instilule of Metals

Institution of Mechanical Enpineers (Automobile Division)
institetion of Mining and Metallurgy

Institntion of roduction Tingineers

Institution of Structural Togineers

Lead Development Association
#Light Metal Founders' Association

Londan Metal Exchanpe

“Magnesium Tndustry Council

Minisiy of Defence, Army Department

Ministry of Defence, Navy Department

Nationa! Brassfoundry Associilion

Non-ferrous metal stockists

IPost OfMice

Royal Institute of Britdsh Architeets
*Society of Molor Manulucturers and Traders Lid.

Tin Research Institute

Zine Development Associalion

Individual manufucturers

The Govermment depattments and scientilic and  industrial
organizations marked with an asierisk in the above list,
together with the following, were directly represented on the
commitice entrusied with ths preparation of - this British
Standard:

ALARS (Association of Light Aliuy Reliners and Smeltars)
Nepartment of Triule and Indusiry
Zine Alloy Diceasters Associution



http://www.avadocuments.com/doc/bs-1490-1970
http://www.avadocuments.com/doc/bs-1490-1970

BS 1490 :

1970
BRITISH STANDARD SPECIFICATION FOR
ALUMINIUM AND ALUMINIUM ALLOY
INGOTS AND CASTINGS

FOREWORD

This British Standard for aluminium and aluminium alloy ingots and castings
was first issued in 1949 and was revised previously in 1955 and 1963, Tt formspart
of a series of British Standards Tor non-ferrous mctals [or generid engineering
PUrposes.

The requirements included in the earlier editions, with some moditications,
now lormSection | of this newedition and two new seetions have been added. Section
2 details inspection and 1est requirements with which an approved founder has 1o
comply, in order to supply Quality Controtied (Q.C.) or Quatity Controlled/Test
Schedule (Q.C./T.8.) ingots und castings under an independent assurance scheme.
It is stronely recommended that in view of the nature of this specification
manufacturers and purchasers should make use of the BS! Certification Scheme,
details of which are shown on the buck cover of this standard. Scciion 3 of thisncw
edition is a non-mandatory part giving guidunce on the selection ol alloys.

All dnnenswm including dimensions of test burs and test picces, weights and
mechanical properties are now quoted in metric units. The Sl unit of stress
adopted is the N/mm2, and properties are related (0 a cross-sectional aren of
100 mm2 The dimensions of the test burs are identical with those adopted for
aerospace purposes, Where imperial units arg included, these are for informidion
only’.

Of the alloys inciuded in the previous cdition, six have been omitted (LM 1,
LM 3, LM 8, LM i1, LM 14 and LM 23) and five new alloys have been intro-
duced (LM 26, LM 27, LM 28, LM 29 und 1.M 30). LM 8 is superseded by
LM 25 which was introduced by an amendment slip in 1966. Certain of the other
alloys omitted are still obtainable and are covered by BS ‘L standards, These
are L91, L92, L35 and L51.

Changes have been made to the chemical composition ol some alloys (LM 2,
LM 4, LM 13, LM 20, LM 2! and LM 22}, and to the conditions ol supply and
mechanical propertics specified Tor certain alloys. For each alloy the require-
ments for ingots and lor castings in all conditions covered, which previously were
included on separate pages, are now combined on one table. Mechanical property
requirements for ingols have been omitled,

The alloys included are subdivided into General Pur posc Alloys and Special
Purpose Alloys. These groups arc indicated in the table of chemical compositions
and mechanical propertics, and a guide (o their selection is given in Seciion 3.
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In addition to the LM designations new lemper designitions have been
introduced, New terminology has been adopted for processes ds follows:

. Die casting (pressurc) instead of pressure di¢ casting.

h. Permanent mould (Lravity) instcad of gravily die casting.

¢, Permancnt mould (low pressurc) introduced.

Attention is drawn to the fact that the specified minimum tensile prapertics
apply to separulely cast standard test burs, and may not be reafised in all parts
of the castings, ‘

1. SPECIFICATION
1.1 SCOrE
This British Srandard specifies reguirements for ingols und castings in aluminium
and aluminium allays in various conditions.
1.2 GENERAL
1.2.1 Ingors. The ingots shall comply with the general requircments included in
ihis Section 1 and with the appropriate chemical composition specified in
Table L.

1.2.2 Castings. The castings shadl be made from material complying with the
appropriate ingot gpecification and shall comply with the gencral requirenicnts
included in Section | and with the appropriate chemical composition and
mechanical propertics specified in Table 1.

1.3 FREEDOM TROM DEFECIS
1.3.1 Ingots. The ingots shall be clean and frec from harmiul defects.

1.3.2 Casrings. The castings shall be clean, sound and free from harmful
defeets.
14 CIEMICAL COMPOSITION

The chemical compusition of the ingots and castings shall comply with the
requirements ol Table 1.

. 1.5 CONDITION
The castings shall be supplied in one¢ of the following conditions us specificd by
the purchaser and cited in T.hle |

M — Ascast

TS — Stress reficved only

TE — Precipitation treated

TB — Solution treated

TR? — Sclution treated and stabilized

TF — Solulion treated and precipitation treated
TH? — Full heat-treaiment plus slabilization
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If stress relicving treatment (TS8) is required this shall be stated on the order
and the procedure shall be agreed between the purchaser and the supplicr,

L6 DIMENSIONS OF CASTINGS — T
The wall thickness of castings where not machined shdll be as stipulated by
customers’ diawings and/or order. The castings shall be capable ol bheing
machined, where required, 10 the finished dimensions on the drawing,

L7 PROVISION OF TEST SAMPLES
Test samples shall be obtained as follows,

The metal for the test samples shall be taken from the crucible or ludle from
which the castings are poured and shull not be subjected to any further treatment
other than adjusting the temperatare to that suitable for pouring.

If the purchaser requires individual mechanical tests to be carried out he
shall stale this on the enquiry and order. Tn all such instances the number and
type of test samples to be cast shall be agreed between the supplier and the
purchaser. :

TFor caslings subject to heal treatment, mechanical test samples shall be
heat-treated vith the castings they represent.

1.7.1 Sund castings. The test sumples shall be cast in dry sand or green suand
moulds which shall have [nternal dimensions as shown in Fig. 2 or Fig. 3.
The sand moulds may be lformed in uny convenienl container (such as a steel
tube), provided that the portion of the bar tapering from 21 min to 19 wmm is
separated from the container walis by not less than 27 mm of sund. The moulds
shall be inclined from the vertical at the commencement of pouring und the
metal shall be poured into the top of the moulds. Alternatively for LM 10, the
test bars may be produced to the design shown in Fig. 4,

1.7.2 Chill castings, Where the castings are produced from metal moubds, or
permanent moulds, the test samples may be poured as defined in 1.7.1 or in metal
chill moulds having dimensions shown in Figs. 2. 3. 5 or 6.

1.8 MECIHANICAL TESTS
1.8.1 Tensile tests, The testing procedure shall be in accordiance with BS 18:
Part 1*. The values obtlained shall comply with the requircments of Table 1.

The test pieces shall be prepared from test samples by machining to the
dimensions of the British Standard proportional round test picce shown in
Fig. 1.

The Llest samples or test pieces machined therefrom shall not be subjected 1o
further heat treatmient, mechanically worked or otherwise treated before
lesting.

Should (he test picee break outside the middle third of (he sauge length the
lest may, al the option of the supplier, be discarded and: another test made.

*BS 18, ‘“Tensile testing of metals’, Part |, 'Non-Terrous melals',

‘

cuments

$52/1° 1075
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1.8.2 Hardness tests. Where required by Table 1, hardness tests shall be carried
out on a suitable surface of the castings in accordance with BS 240 Part |* unless
otherwise agreed. .

The values obtained shall be agreed between the purchaser and the supplier
within the foltowing ranges.

Alloy LM 13+ S0HB L3I0HB in the TE condition

100HB
GSHIB

Alloy LM 26 90HB -

Alloy LM 28 90HB
100HB

150HB in the TF
90HB in the TF 7
120HB in the TE
130HB in the TE
140HB in the TF

condition
condition
condition
condition
condition

Alloy LM 29 10011 140H IR in the TE or TF 7 condition
1.9 RETESTS
Should a 1est piece fail 1o meet the requirements of the mechanical t¢sts in
1.8, two further test picees which represent the same cast may be sclected and
tested in the same manner. Should one of the additional test picces meet
the requirements of the tests, the castings represented thereby shall be deemed
to comply widh this standard. Should both of these test picces fail to meet the
requirements of the tests, the castings represented thereby shall be deemed not
1o comply with this standard.
Alternatively for heat-treated castings, the supplicr may reheat-treat the
custings and test samples once only, before the two lurther samples are selected,
The lollowing further retest procedure may be applied at the request of
the supplier and with the consent of the purchaser.

Test picces shall be machined from test samples cut from an agreed number
of castings. The form, size and location of the test pivces, and the minimum
mechanical 1est values to be obtained from them, shall be agreed between the
supplier and the purchaser.

I all the test pieces cut from the selected castings comply wilh the agreed
mechanical test requirements, the castings shall be deemed to comply with this
standard.

L1 TEST FOR PRESSURE TIGHTNESS
When reguired by the purchaser cach custing shall be pressure tested. Full
details of the requiredjagreed test medium, its lemperature, test pressure and
time under test, shall be the subject of agreement between the supplier and the
purchaser. ‘
Castings shall not be impregnated or otherwise treated by a process designed
Lo improve pressurc lightness excepl us agreed with the purchaser.

#1315 240, *‘Method for Brinell hardness test’, Part 1, *Testing ol metuls’
+Minimum hardness may not be eblained on pistons ol heavy section,
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.11 EXAMINATION BY MICROSCOPE OF CASTINGS AND TEST BARS

When alloys LM 28 and LM 29 arc cxamined under a suitable microscope the
primary silicon crystallites shall be evenly distributed in the cufectic matrix and
(heir size shall not exceed 40 mm average with a 70 um maximum for any
individual particle. Samples for examination shall be taken from a separately
chill cast test bar so that a transverse section of the bar may be examined.

L12 CERTIFICATE OF COMPLIANCE

The supplier shall certi{y that the ingots or castings comply with the requircments
of this standard.

1.13 INSPECTION

The purchaser shall nolily the supplier when placing the order if itis his intention
to inspect the malterial at the supplier’s works, The supplicr shall afford the
purchaser all reasonable facilitics to satisfy himself that the maleriul is in
accordance with this standard. For this purpose the purchaser or his representa-
tive may, by prior arrangement, attend to inspect the material, 1o sel.ct and
identify the test samples lor testing and witness the tesls being made,

1.14 INDEPENDENT TEST

Should there be a dispute abou. “he compliance of the material with regard to
the composition or the test requirements of this standard, the supplier and the
purchaser shall have the right to have tests made by a mutually acceptable
testing authority. The resulis obtained by the independent testing authority
shall be accepted as final, If the material does not comply with this standard,
the cost of independent testing shall be borne by the supplier; il the material
complics with this standard the cost shail be borne by the purchaser. The method
of sampling for analysis shall be in accordance with BS 1499*, and the methods
of analysis shall be in accordance with BS 17281, where the appropriate method
exists, or alternatively, as agreed between the purchaser and the suppiier,

1.15 FACILITIES FOR TESTING

The supplier shall provide and prepere the necessary (est pieces, ‘and supply
labour and appliances for such (esting as may be carried out on his premises in
accordance with this standard. Unless otherwise agreed material for testing
shall remain the property of the supplier, Failing facilities at his own works for
making the prescribed tests, the supplier shall make the nccessary arrangements
for making the tests clsewhere.

*BS 1499, ‘Sampling non-l’crrlous melals’. o
+BS 1728, ‘Methods for the analysis of aluminium and aluminium alloys’,
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