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THis BRITISH STANDARD, having been approved by the
Mechanical Engineering Industry Standards Committee and
endorsed by the Chairman of the Engineering Divisional
Council, was published under the authority of the General
Council on 14th December, 1966.

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.

In order to keep abreast of progress in the industries con-
cerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 9,000,
fully indexed and with a note of the contents of each, will be
found in the BSI Catalogue which may be purchased from
BSI Sales Department. The Catalogue may be consulted in
many public libraries and similar institutions.

This standard makes reference to the following British

Standards:

B.S. 3683. Glossary of terms used in non-destructive testing.

B.S. 3971. Image quality indicators for radiography and
recommendations for their use.

B.S. 4069. Magnetic flaw detection inks and powders.

As added B.S. 6208 Methods for ultrasonic testing and for specifying
Feb.. 1982 quality levels for ferritic steel castings.

British Standards are revised, when necessary, 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 references MEE/169 and MEE 169/-/5
Draft for comment 66/2087
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CO-OPERATING ORGANIZATIONS

The Mechanical Engineering Industry Standards Committee, under
whose supervision this British Standard was prepared, consists of
representatives from the following Government departments and
scientific and industrial organizations:

*Associated Offices' Technical Committee
Association of Consulting Engineers
Association of Mining Electrical and Mechanical Engineers
Board of Trade
British -Chemical Plant Manufacturers’ Association
British Compressed Air Society
*British Electrical and Allied Manufacturers® Association
British Gear Manufacturers’ Association
British Internal Combustion Engine Manufacturers® Association
*British Iron and Steel Federation
British Mechanical Engineering Federation
British Railways Board
Crown Agents for Oversea Governments and Administrations
*Electricity Council, The Generating Board and the Area Boards in England
and Wales
Engineering Equipment Users® Association
Gas Council
Institute of Marine Engineers
Institution of Civil Engineers
Institution of Gas Engineers
Institution of Heating and Ventilating Engineers
Institution of Mechanical Engineers
Institution of Mecchanijcal Engineers (Automobite Division)
¢Institution of Production Engincers
Locomotive and Allied Manufacturers’ Association of Great Britain
London Transport Board
Machine Tool Trades Association
*Ministry of Defence, Army Department
*Ministry of Defence, Navy Department
Ministry of Labour (H.M. Factory Inspectorate)
Ministry of Power
Ministry of Public Building and Works
*Ministry of Technology, National Engineering Laboratory
Ministry of Transport
*National Coal Board
*National Physical Laboratory (Ministry of Technology)
Radio Industry Council
Royal Institute of Brifish Architects

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 committees entrusted with the preparation
of this British Standard:

Aluminjum Federation

British European Airways .
British Investment Casters’ Technical Association

British National Committee for Non-destructive Testing

British Non-ferrous Metals Federation

British Non-ferrous Metals Research Association

British Overseas Airways Corporation

British Steel Castings Research Association

British Steel Founders’ Association

Institute of Physics and The Physical Society

Institute of Welding

Institution of Engineering Inspection

Lloyd's Register of Shipping

Ministry of Aviation

National Forgemasters Association

Non-destructive Testing Society of Great Britain

Oil Companies Material Association

Society of British Aerospace Companies

Saciety of Motor Manufacturers and Traders Ltd.

Society of Non-Destructive Examination

United Kingdom Atomic Energy Authority

Water-tube Boilermakers' Association

Individual firms
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As added
Feb., 1982

As added
Feb., 1982

BRITISH STANDARD METHODS FOR
NON-DESTRUCTIVE TESTING OF STEEL
CASTINGS

FOREWORD

This British Standard has been prepared under the authority of the Mechanical
Engineering Industry Standards Committee. The purpose of the standard is to
describe non-destructive testing methods which will assist manufacturers,
inspecting authorities and purchasers to reach agreement on appropriate
techniques applicable to different types and forms of steel castings.

1t is emphasized that non-destructive testing methods, being complementary
to one another, should always be considered in relationship to testing as a whole.
When non-destructive testing methods are specified the most suitable ‘and
economic method of inspection compatible with the ultimate application for
the product should always be employed.

This standard, which covers the methods which are commonly used for the
non-destructive testing of both ferritic and austenitic steel castings, is divided
into seven sections. Section 1 provides a general introduction to the application
of the various testing methods, the techniques of which are described in the
other sections. Recommendations regarding the applications of the various
techniques are included together with notes concerning their limitation. When
applying non-destructive testing methods, it is essential that the operator is
fully conversant with the techniques and cquipment to be used.

Techniques for the ultrasonic method of ultrasonic testing of steel castings
are now described in a separate standard, B.S. 6208.

The standard is not intended to be used as a level of acceptance or rejection
of a casting, as it is considered that such levels should be the subject of agreement
between the manufacturer and the purchascr

METHODS
1. GENERAL
1.1 SCOPE
The purpose of this standard is to describe the application of various methods
of non-destructive testing of steel castings, if such testing is required by the

purchaser.
1.2 TERMS AND DEFINITIONS

For the purposes of this British Standard the terms and definitions given in
B.S. 3683* apply. :
1.3 METHODS AND THEIR APPLICATION
This standard covers the following methods by which castings may be
subjected to close examination without resorting to a test to destruction:

* B.S. 3683, ‘ Glossary of terms used in non-destructive testing ' Documents
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1.3.1. Visual examination. All castings should be subjected to visual examination
at various stages of production.

1.3.2 Acid pickling. Acid pickling will reveal the majority of defects which
appear on the surface of ferritic and austenitic steel castings, and in many cases
this method may be the only test necessary. Before acid pickling is employed
the advice of a competent metallurgist should be sought.

1.3.3 Pressure testing. Whilst not strictly regarded to be a method of non-
destructive testing, pressure testing has been included in this standard as an
appropriate proof test for castings which are required to be pressure tight.

1.3.4 Magnetic particle flaw detection. This method is used for the detection of
surface flaws in ferritic steel castings.

1.3.5 Penetrant flaw detection. This is a method of surface flaw detection which
can be applied to all steel castings.

1.3.6 Clause deleted.

1.3.7 Radiographic flaw detection. This method can be applied to both ferritic
and austenitic steel castings for the detection of surface and internal defects
and has the advantage of being able to provide permanent records on photo-
graphic film,

2. VISUAL EXAMINATION
2.1 INTRODUCTION

This section deals with the visual examination of all types of cast com-
ponents in both ferritic and austenitic steels. Visual examination should precede
other methods of inspection, e.g. magnetic or penetrant. The examination should
be carried out at specified stages during the processing of the casting, see 2.3,

2.2 EQUIPMENT

In all cases visual examination shall be carried out under adequate conditions
of general illumination. Provision shall be made, if necessary, to supplement
these by portable auxiliary sources. For detailed examination of parti¢ular
areas of a casting the use of optical aids is recommended.

2.3 STAGES OF EXAMINATION
2.3.1 Examination of the cast component. Initial examination shall be carried
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