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FOREWORD _
This British Standard covers the general inspection and testing requirements for light alloy ingots and castings for aerospace
appiications. The procedure stipulated herein is for use in conjunction with certain specifications in the ‘L’ series of British
Standards. The procedure is aiso applicable to other specifications for light alloys for aerospace purposes, where appropriate,
such as those in the Ministry of Defence (Procurement Executive)D.T.D. Series. .
NOTE. This British Standard is now concerned only with the provision of Class 1 and Class 2 and ana.logous cast.ngs C'xass 3 and analozocs

castings should be ordered to BS 1490, *‘Aluminium and alumuuum alloy mgcts and castings ¢ - wl-im T i, or BS 29:0
'Magncsu.m R > alloy ingots and castings .7 s s oo 7 a2 ] as appropriate.

The standard was first pubhshed in February. 1950 and was revised in November, 1959 in the light of the experience
gained in working to the provisions of the first editicn. This further revision has been undertaken to bring the procedures
into line with current industrial practice in the United Kingdom and also with international inspecting and testing procedures.

The principal changes introduced in this issue are the deletion of the sections relating to castings made from other than
approved ingots and to aluminium alloy castings subject to modification trcatm‘-nt, the inclusion of a new saction relaticg to
castings subject to cut-up testing (sce also A"pc'mm A), the revision of the requirements relating to the forms of mechanical
test samples to be used and the dgiction of the requirement for mechanical tests on samples representing ingots.

In addition, emphasis is now placed on the role of the Approved Metallurgist in consultation with the founder’s Chief
Inspector, in regard to the Jatter’s responsibility for the control of quality of light alloy castings. The number of analyses to
be carried out is subject to the discretion of the Approved Metallurgist at each foundry who is required to demonstrate that
adequate control is maintained over the composition of the castings produced.

This standard makes reference to the following spccxﬁcauons
British Standards:

British Standard A.4 Test pieces and test methods for metallic mntenals for au'craft
BS 1499 Sampling non-ferrous metals, . - .
BS 240 Method for Brinell hardness test ) . . .
Part | Testing of metals : :
BS 891 Method for Rockwell hardness test _
Part 1 Testing of metals
M inistry of Defence ( Procurcment | Ex| recuuve/ Spaczﬁcauon. DOC uments
D T D. 929 Punetr'mt methods of ﬂaw d;tccnon
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This British Standard, having been approved by the Aerospace Industry Standards Committee, was published uader the
authority of the Executive Board of the Institution on 31 March, 1370. :

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

-

British Standards are revised, when neces‘sary,- by the issue either of amendment slips or of revised editions. It is important
that users of British Standards should ascertain that they are in possession of the latest amendments or editions,

The following BSI references relate to the work on this standard: )
Committee reference ACE/27. Draft for comment 68/30342 srmre b mmeemn e s esense e e

SBN: 580 05918 9
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1. GENERAL REQUIREMENTS

_NOTE 1. Whare refcrance is made (o a british Standard or other spevification, the latest issue should be used.

1.1 Definition of cast. For the purposes of this British
Standard a cast is; '

(1) the product of onc furnace or crucible melt;

(2) the product of a number of furnace or crucible melts
mixed prior to casting; . - ,

(3) the umount of metal represented by one tensile test
sample, when castings are produced from small melting
units (see 3.3.4 and 4.3.1.4); :

(4) the amount of mctal tapped from the furnace without
any further addition having been made, when a continuous
melting process is cmployed; or

(5) as may be otherwise defined by the 'G\u'allt\., )

Aseurorce. Authesity:

1.2 Liaison. It is strongly advised that the technical
representitive of the founder should be given the oppor-
tunity to examjne the casting drawing at the initial stages
of design and advisc on the optimum design which will
enable sound castings to be produced consistently.

1.3 Foundry technique )

1.3.1 The foundry technique for cach accepted sample
casting shall be recorded giving the position of runners and
tisers, chills and mould lincs, the type of moulding mat-
erial and the mould temperature. Important details of the
metal conu.tion such as pouring temperature, etc., shall
also be recorded.

1.3.2 All subscquent production parts shall be made by
the same technique and under the sume conditions without
significant deviation,

1.3.3 If for an rcason the technique needs to be altered,
production sk a0t proceed without the authority of the
purchaser who may requirc sample castings made by the
new technique,

1.4 Chemical composition, The chemical composition of
the ingots and castings shall comply with the requirements
of the material specification, The values stipuluted
in the specification shall be applied in accordance with
Appendix B,

1.5 Analytical sampling procedure

1.5.1 From cach cast as defined in 1.1, a chill cust analytical
sample or samples shall be prepared and suitably marked
to ensure identification. Unless special samples for
physical methods of analysis arc made, the sample(s) shall
be in accordance with the requirecments of BS 1499,

1.5.2 Allsamples, including the residues of those analysed,
shall be retained for at lcast one month after preparation.

1.6 Approved scrap. Approved scrap is defined as that
scrap which ariscs from the founder’s own production
from approved ingots and which is scaregated and identi-
fied to the satisfaction of the inspector. It may include
headers, runncrs and heavy fettling scrap, but shall exclude
all small particles,

1.7 Dimeasional tolerances

1.7.1 The casting tolerances shall be as agreed between
the purchaser and the founder and stated on the drawing.
The casting shal' be capable of being machined, when
required, to the finished dimensions without leaving
evidence of the cast surface.

*NOTE 2. In this standurd. whenever agreement between the taunder and thie purchaser is fequired
the onus is on the puzchaser to ohtain the concurrence of the parent desipn autharity. 8 such
cancurrence is mandatory the word ‘purchaser’ is marked with an asterisk.

1.7.2 Drawings shall indicatc the datum points to be used
for machining or jigging and, unlcss otherwisc agreed
between the purchaser and the founder, samples for
pattern approval shall be supplied.

1.8 Freedom from defects

1.8.1 Ingots. The ingots shall be cléan and free from hacm-
ful defects. .

1.8.2 Castings A

1.8.2.1 The castings shall be clean and free from harmful
defccts; a standard of finish may be agreed between the
purchascr and the founder, and the sumples referred to in i
1.7.2 may be uscd in this conncction. The castings shall be
capable of being machined satisfactorily and of taking a
good finish. |

" 1.8.2.2 Any casting may be rejected for faults of manufac- |

ture, defects or incorrectness of dimensions, whether
discovered during inspection or subscquently during
machining, notwithstanding that the casting had been
passed previously as conforming to the chemical composi-

* tion and mechanical test requirements of the specification.

1.9 Preparation of tensile test samples

NOTIE. British Standards and D.T.D. Serics specifications for cast-

ings for acrospace applications include a note drawing attention to

the fuct that the tensile values speciticd for test picees prepared from

scparately cast test samples may not always be realized in certain

portions of castings. For the purposes of this standard separately

cast test samples are required primarily to demonstrate that, when gast ,
in a standard fornt, the metal used is of such a quality as will meet the ;
minimum tensile test requirements and to provide a simple method !
of assessment of the control of heat treutment operations.

1.9.1 Except as provided in 1.9.5, test samples shall be of
such dimensions that test picces of not less than 11.28mm
diameter are provided. i

1.9.2 Except as provided in 1.9.4, test samples shall be

cast in mould material similar to that used for the castings |
of which the test samples are representative. i
1.9.3 Except as provided in 1.9.5, and unless otherwise 4

agreed between the purchaser and the founder, test ,
samples shall be of onc of the forms shown in Figs. 1 and 2,
at the discretion of the Approved Metallurgist.

fn general, the following forms arc used:

Material represented X Test sample

1
|

Sand (and other ' Form A or B: made in sand

non-metallic mould ! moulds rammed into any !

materials) castings " convenient container (c.g. a steel '

tubx) so that the tapering portion

- of the bar is separated from the /\
‘conlterer  walls by not less than / 9 \S
27 mm of sand A

Gravity and pressure dic  : Form A, B, Cor D! sand or

castings * chill cast. ;
S

e T T e ) [
-Documents

As recommended in certain l Form E: sand cast
material specifications
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1.9.4 For castings subject to cut-up testing, the test sample
shall be cast in a chill mould, unless otherwise stipulated

in the material specification.

1.9.5 When very small castings are produced (e.g. by
investment casting methods) or castings of high dimensional
accuracy and/or finish are required (e.g. by the use of
plaster moulding techniques) the founder's Approved
Metallurgist, in consultation with the Quality Assurance’ =

Authority. may adopt small, specxally designed mechanical test
samples! to represent such castings: unless otherwise agreed with

hepurchaser, the mechanical test requirements of the material

specification shall be met.

1.9.6 The metal for the test samples shall be taken from the_
melt from which the castings are to be poured and shall not
be subject to any treatment, other than adjustment of the
temperature to that suitable for pouring the test samples.

1.9.7 Test samples shall not be mechanically worked nor
subjected to any thermal treatment, other than that
required by the material specification, before they are
tested.

1,10 Tensile test

1.10.1 From the test samples prepared in accordance with
1.9, test pieces shall be machined, and shall be tested in

" accordance with the requirements of British Standard A4,

Part 1, Section One.

1.10.2 The test values obtained shall comply with the
requirements of the material specification. The values
stipulated in the specification shall be applied in accordance
with Appendix B. I

ah

1.11 Penetrant Jaw detection .

1.11.1 Each casting shall be examined by a penetrant flaw
detection method complying with the requirements of

Ministry of Defence (Frocurement Executlve)IP‘occss‘
Specification D.T.D. 929. h

3L. 101, Marcﬁ, 1970

1.11.2 Foraluminium alloy castings this may bcrcplaccd by
anodic treatment in chromic acid solution, using a process
complying with the reqmrements of the Quality.
_Assurance”, Authority,

1.12 Identification

1.12.1 Ingots. Each aluminium alloy ingot 4-5 kg. in
weight and over, and each magnesium alloy ingot 2-5 kg. in
weight and over, passed by the inspector, shall be marked
with the identification mark of the manufacturer, the
specification number and the cast number. Ingots of lesser
weight, passed by the inspector, shall be similarly marked
or shall be made into bundles, each of which shail have
attached a durable label bearing the mark of the inspector
and such other markings as will ensure full identification.

L1122 Castings

1.122.1 Unless otherwise required by the order, each
aluminium alloy casting 2-5 kg in weight and over, and
each magnesium alloy casting 1-5 kg in weight and over,
passed by the inspector, shall be stamped with the mark of
the inspector and such other marking as will ensure full
identification. The drawing for the casting shall show the
position in which the identification marks are to be applied
and, if incised marking is unsuitable, shall state the method
of marking to be used.

1,122.2 Castings of lesser weight than those covered by .

1.12.2.1, passed by the inspector, shall be similarly marked
or, unless the order requires individual identification, shall
be made into parcels, each of which shall have attached a
durable label! bearing the required marks,
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- . 2. APPROVED INGOTS -

2.1 Definition of approved ingots. The term ‘approved
.ingots’ for the purpose of this British Standard denotes
aluminium or magnesium alloy ingots which have been
proved to comply with the chemical composition specified
1in the material specification.

2.2 Analytical requirements . .,
22 1 The manufacturer shall supp]y to the purchaser, in

. Full document details: BS 3L 101:1970
T . -

respect of every cast, the resuits of analysis for the specified
clements.

222 Details of any requirement relating to the addition of
grain refining elements, contro! of gas content or modifica-
tion practices shall be agreed between the manufacturer and
the purchaser and stated on the order.
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