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Tais BRITisH STANDARD having been appfoved by the Iron
and Steel Industry Standards Committee and endorsed by the
Chairman of the Engineering Divisional Council, was pub-
lished under the authority of the General Council on
30th August 1957,

It includes the following British Standards:

5 7 First i Third
B.S. No. First published Fovibion Second revision fEviiica

592 March, 1935 July, 1940 | October, 1950 |August,1957
1398 August, 1947
1456 | July, 1948
1457 July, 1948
1458 July, 1948
1459 | July, 1948
1461 December, 1948
1462 December, 1948 August,
1463 December, 1948 1957
1617 February, 1950
1630 March, 1950
1631 March, 1950
1632 March, 1950
1648 March, 1950
1760 July, 1951
1956 March, 1953

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 2500,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution’s
Yearbook, price 15s.

This standard makes reference to the following British

Standards :(—
B.5.18.  Tensile testing of metals. L
B.S. 350. Conversion factors and tables.

B.S. 2645, Tests for use in the approval of welders.

British Standards are revised, when necessary, by the issue
either of amendment slips or of revised editions. 1t is important
that users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following B.S.I. references relate to the work on these standards :
Committee reference ISE/6. Draft for comment CW(ISE) 7213

——-q
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CO-OPERATING ORGANIZATIONS

The Iron and Steel Industry Standards Committee, under
whose supervision this British Standard was prepared,
consists of representatives from the following Government
departments and scientific and industrial organizations :—
*Admiralty
Alloy Steels Association
British Cast Iron Research Association
British Constructional Steelwork Association
*British Electrical and Allied Manufacturers’ Association
*British Engineers’ Association
*British Iron and Steel Federation
British Ironfounders Association
*British Railways, The British Transport Commission
*British Steel Castings Research Association
*British Steel Founders’ Association
Council of Ironfoundry Associations
Council of Iron Producers
Crown Agents for Oversea Governments and Administra-
tions
Engineering Equipment Users Association
Federation of Civil Engineering Contractors
*Institute of British Foundrymen
Institute of Iron and Steel wire Manufacturers
*Institute of Marine Engineers
*Institution of Civil Engineers
*Institution of Mechanical Engineers (Automobile Division)
Institution of Structural Engineers
Iron and Steel Institute
Joint Iron Council
*Lloyd’s Register of Shipping
Ministry of Labour and National Service
Ministry of Supply
National Association of Drop Forgers and Stampers
National Ironfounding Employers’ Association
*National Physical Laboratory (D.S.L.R.)
*Qil Companies Materials Committee
Royal Institute of British Architects
Shipbuilding Employers’ Federation
Society of British Aircraft Constructors
Society of Motor Manufacturers and Traders Ltd.

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

British Chemical Plant Manufacturers’ Association
Institution of Engineering Inspection

Ministry of Transport and Civil Aviation

Individual firms
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BRITISH STANDARD SPECIFICATIONS FOR

STEEL CASTINGS FOR GENERAL
ENGINEERING PURPOSES

FOREWORD

Between 1935 and 1953, sixteen separate specifications for steel castings
for general engineering purposes were published, covering a considerable
range of materials varying from carbon steels to high alloy steels.

The British Steel Founder’s Association recently reviewed the require-
ments of all these standards and it was apparent that the general
requirements of each individual standard varied to a greater or lesser
degree and a request was made to the British Standards Institution to
consider whether it was possible or desirable to unify the general require-
ments for steel castings of this type.

This standard, which is issued with the authority of the Iron and Steel
Industry Standards Committee, contains the result of this review, and
consists of two parts, Part 1 being the general requirements applicable to
all the sixteen standards contained in Part 2.

As well as revising and co-ordinating the general requirements, the
opportunity has been taken to review the specific requirements of the
whole series and reprint them under one cover as B.S, 3100, at the same
time retaining in Part 2 the original British Standard numbers under
which the various specifications were first published.

NOTE. Where metric equivalents have been given the figures in British units are to
be regarded as the standard. The metric conversions are approximate. More accurate
conversions should be based on the tables in B.S. 350 ‘ Conversion factors and
tables.’

PART 1. GENERAL CLAUSES
GENERAL REQUIREMENTS

1. The castings shall comply with the requirements specified in this part
and with the appropriate requirements specified in Part 2.

PROCESS OF MANUFACTURE

2. The steel for castings shall be made by an open hearth process (acid
or basic), an electric process (acid or basic), the acid converter process,
or such other process as may be agreed upon between the purchaser and
the manufacturer.

CHEMICAL COMPOSITION

3. The manufacturer shall supply a certificate of chemical composition of
each cast on request.
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Residual elements and others not listed in the relevant specifications
shall not be added deliberately, except for the purpose of finishing the
cast. All reasonable precautions shall be taken to prevent the addition of
such elements arising from scrap or other materials used in the manufacture
of the steel, and the purchaser, by agreement with the manufacturer, may
set a limit to one or more residual elements.

A chemical analysis for residual elements shall not normally be required
unless there is reason to suspect the presence of such elements in excessive
amounts.

FETTLING AND DRESSING

4. All castings shall be properly fettled and dressed, and all surfaces shall
be satisfactorily cleaned for inspection purposes.

FREEDOM FROM DEFECTS

5. The castings, as delivered to the purchaser, shall be free from harmful
defects. In the event of any casting proving defective during subsequent
manufacturing operations, such castings shall be deemed not to comply
with the requirements of this British Standard, notwithstanding any
previous certificate of satisfactory testing, providing the casting has not
been improperly treated after delivery.

HEAT TREATMENT

6. The castings shall be subjected to heat treatment as required by the
relevant specification.

IDENTIFICATION

7. By agreement between the purchaser and the manufacturer, each
casting shall be legibly marked, where practicable, with a number or
identification mark by which it can be traced to the cast from which it
was made. Small castings may, by agreement, be bundled and the
identification mark stamped on a tag attached to each bundle.

TESTING

8. Where possible, tests as specified shall be made at the place of manu-
facture prior to despatch.

The mechanical properties required are those which are to be given
by test bars cast either separately from or attached to the castings to
which they refer. The test values so exhibited represent, therefore, the
quality of steel from which the castings have been poured, but they
do not necessarily represent the properties of the castings themselves.

7
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In view of the important influence of both chemical composition and
magnitude of section (mass) upon the mechanical properties of all heat-
treated low-alloy sheets, the purchaser shall discuss with the manufacturer
the composition range to which the castings will be supplied in order to
ensure that the material has adequate alloy content at the most
heavily stressed sections of the casting required.

MECHANICAL TESTS

9. a. Selection of test samples, All test samples shall be selected by the
purchaser or his representative and shall be tested in his presence. He
shall satisfy himself that the conditions specified are fulfilled.

At least one set of tests, as required by the relevant specification,
shall be made from each cast or every heat-treatment batch.

b. Provision of test samples. Where a casting is made from more than
one cast, (except when the casts are all mixed in one ladle before pouring
and may be considered as a single melt), the number and position of the
test samples shall be agreed between purchaser and manufacturer.

By agreement between purchaser and manufacturer, test samples shall
be cast attached to or separate from the castings. Where test samples are
attached, the precise location and method of attachment shall be the
subject of agreement. If the purchaser does not make such an agreement
with the manufacturer prior to placing the order, the method of providing
the test samples will be decided by the manufacturer.

In the case of castings where it is impracticable to provide attached
test samples, separate test samples or additional castings from each melt of
steel may be provided, as may be agreed between the purchaser and
manufacturer. Where separate test samples are used they shall be cast
from the same ladle at the same time as the castings are poured, and
heat-treated with the castings they represent.

Where test samples are cast integrally with the casting they shall not
be detached from the casting until after the heat treatment of the casting
has been completed, nor until they have been stamped by the purchaser
or his representative. Test samples shall be stamped after the heat treatment
process,

RE-TESTS

10. Should a test piece fail, the manufacturer may, if he so desires :—

a. submit the castings, together with the test sample, to further
heat treatment, after which the failed test or tests shall be repeated,
or

b. use two additional test pieces for duplicates of the test under
which failure occurred.

Should either of these fail, the castings represented may, if the manu-
facturer so desires, be re-heat-treated. '

8
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In no instance shall the castings be subjected to more than two
additional heat treatments.

The castings shall be deemed to comply with this British Standard if
the re-tests are satisfactory. If the re-tests fail to meet the requirements,
castings represented by the test pieces which failed shall be deemed not
to comply with this British Standard.

‘ NON-DESTRUCTIVE TESTS

11. Non-destructive testing may be applied by agreement between the
' manufacturer and the purchaser, in which case it shall be specified on the
enquiry and order, the following being typical :

a. Radiographic examination. The purchaser shall indicate the
locations to be examined on the castings, the number of castings from
the same pattern to be examined and the stage of manufacture at
which the examination is to be made. The radiographic technique and
the inspection procedure to be used shall be agreed between the
} purchaser and the manufacturer.

[ b. Magnetic particle testing. The purchaser shall indicate the
[ locations to be examined on the castings, the number of castings from
: the same pattern to be examined and the stage of manufacture at
| which the examination is to be made. The technique of examination
and the inspection procedure shall be agreed between the purchaser
] - and the manufacturer.

Acceptance and rejection. The significance of defects revealed by
radiography and by indications of magnetic particle testing shall be
considered in relation to their size, location and direction and the service
conditions to which the casting will be subjected.

The presence of cracks, hot tears, shrinkage cavities and other defects
may be cause for rejection of castings. Repairs to castings may be made in
accordance with Clause 13. Provided it does not reduce significantly the
strength of the casting, grinding or other means may be used to remove
4 superficial defects.

HYDROSTATIC TEST

L 12. When specified by the purchaser, castings shall be pressure tested in
a manner agreed between the purchaser and manufacturer.

REPAIRS TO CASTINGS

13. a. Approval. The manufacturer shall agree with the purchaser which 1
of the following conditions (i) or (ii) shall apply to the order : 3

(i) No castings shall be repaired or welded without written sanction l
from the purchaser or his representative.

| 9
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(i) Castings may be rectified by welding without the previoué
sanction of the purchaser where the manufacturer is able by so doing
to provide a casting acceptable to the purchaser.

b. Welding. All repairs by welding shall be carried out in accordance
with Appendix A.

¢. Re-examination. Where castings have been subjected to non-
destructive testing by agreement between the manufacturer and the
purchaser, the methods adopted shall again be applied following any
welding operation performed on the castings.

INSPECTION

14. The purchaser or his representative shall have access at all reasonable
times to those parts of the manufacturer’s works engaged on the order ;
he shall be at liberty to inspect the manufacture at any stage, to witness the
required tests and to reject any material that does not comply with the
relevant specification. When the castings are to be inspected during
manufacture and tested in the presence of the purchaser’s representative,
it shall be so stated in the enquiry and order.

TESTING FACILITIES AND MANUFACTURER'S CERTIFICATE

15. The manufacturer, in supplying the test samples as required for
testing, shall prepare from them the necessary test pieces, and supply the
labour and appliances for making all tests on his premises in accordance
with the relevant specification.

Failing facilities for carrying out the prescribed tests at his own
works, the manufacturer shall carry out the tests elsewhere.
A certificate giving the results of the tests shall be supplied on request.
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