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THIs BRITISH STANDARD, having been approved by the Iron and Steel Industry Standards Com-
mittee was published under the authority of the Executive Board on 31st December, 1969.

SBN: 580 05585 X

A complete list of British Standards, numbering over 5000, fully indexed and with a note of the
contents of each, will be found in the British Standards Yearbook, price 20s. The BS Yearbook
may be consulted in many public libraries and similar institutions.

This standard makes reference to the following British Standards:

BS 18,  Methods for tensile testing of metals,

BS 1134. Centre-line-average height method for assessment of surface texture.

BS 1504. Carbon and alloy steel castings. Included in BS 1501-1506: 1958. Steels for use in the
chemical, petroleum and allied industries.

BS 1640, Stecl butt-welding pipe fittings for the petroleum industry.
Part 2. Wrought and cast austenitic chromium-nickel steel fittings.

BS 1965. Butt-welding pipe fittings for pressure purposes.

Part 2. Austenitic stainless steel.

BS 3100, Steel castings for general engineering purposes,
BS 3500, Methods for creep and rupture testing of metals,

Part 5. Production acceptance tests.

BS 3688. Methods for mechanical testing of metals at elevated temperatures,

Part 1. Tensile testing.

BS 3889. Methods for non-destructive testing of pipes and tubes.
Part 3A. Penetrant testing of ferrous pipes and tubes.

The following BSI references relate to the work on this standard:

Committee references ISE/62 and ISE/62/3/1
Draft for comment 67/27295

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:

Board of Trade

British Bolt, Nut, Screw and Rivet Federation

British Cast Iron Research Association

British Constructional Steelwork Association

British Electrical and Allied Manufacturers’
Association

British Ironfounders’ Association

British Mechanical Engineering Confederation

British Railways Board

British Steel Industry

Council of Iron Producers

Council of Ironfoundry Associations

Crown Agents for Oversea Governments and
Administrations

Department of Employment and Productivity

(H.M. Factory Inspectorate)

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 Production Engineers
Institution of Structural Engineers
Joint Iron Council

*Lloyd’s Register of Shipping
Ministry of Defence, Army Department
Ministry of Defence, Navy Department
National Association of Drop Forgers and

Stampers
National Physical Laboratory (Ministry of
Technology)

*Qil Companies Materials Association
Royal Institute of British Architects
Shipbuilders and Repairers National

Federation
Society of British Aerospace Companies
Society of Motor Manufacturers and
Traders Ltd.
Stainless Steel Development Association
Steel Castings Research and Trade
Association

The 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:

Associated Offices Technical Committee

Gas Council

Stainless Steel Fabricators’ Association of
Great Britain

A.S.L. Technical Group
Individual companies
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BS 4534 : 1969
BRITISH STANDARD SPECIFICATION FOR

WELDABLE CHROMIUM-NICKEL
CENTRIFUGALLY CAST STEEL TUBES

 FOREWORD

This British Standard was prepared under the authority of the Iron and Steel Industry Standards Committee.

It specifies requirements for weldable chromium-nickel centrifugally cast steel tubes primarily for high temperature,
high pressure applications such as reformer tubes, incandescent heater tubes and similar applications.

Fourteen grades of steel are included, the selection of which will depend on design and service conditions, mechanical
properties and the elevated temperature creep rupture and corrosion resistance properties of each grade of steel. Information
regarding the stress rupture properties of the steels will be included at a later date. In the interim the purchaser is recom-
mended to consult the manufacturer in this respect. It is not intended that the specification should be limited to these
grades; other compositions will be considered for inclusion when the need arises.

Information regarding the relationship between the grades specified in this standard and those given in other British
Standard and ASTM specifications is given in Appendix B.

SPECIFICATION

1. SCOPE
1.1 This British Standard specifies requirements for high
alloy chromium-nickel centrifugally cast steel tubes,
primarily intended for welded applications for service at
high pressures and high temperatures, generally within the
following available dimensions:

Minimum outside diameter: 75 mm
Maximum outside diameter: 600 mm
Minimum as-cast thickness: 10 mm

Advice should be sought from the manufacturer for
sizes outside these limits,

1.2 It is recommended that, if necessary, the manufacturer
should be consulted regarding the properties of the
individual grades of steel. It is, nevertheless, the responsi-
bility of the purchaser to determine which grade shall be
supplied, due consideration being given to the require-
ments of the applicable design and construction codes.

2. INFORMATION TO BE SUFPPLIED
BY THE PURCHASER

2.1 The following information shall be stated on the
enquiry and order:

(1) The required tube dimensions and minimum sound
wall thickness (see Clauses 1, 12 and 18).

(2) The required grade of steel (see Clause 6 and
Table 1).

(3) In the case of grades 1F, 2F and 3F, the required
ferrite content and method of determination (see Table 1,

second footnote).

(4) Any requirement for heat treatment of the tubes
(see Clause 7 and Tables 1 and 2).

(5) Whether bore and/or external surfaces are to be
machined (see Clause 3).

(6) Whether the ends are to be machine weld prepared
or cut square (see Clause 3).

(7) Any special requirements with respect to surface
finish (see Clause 11).
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(8) Any requirement regarding the type of room
temperature tensile test piece to be used (see 8.2).

(9) Any requirement for elevated temperature tensile
or creep rupture tests (see Clause 9).

(10) Whether the dye-penetrant or acid-etched ring
test is required (see Clause 13).

(11) Whether dye-penetrant inspection of machined
external surfaces is required and, if so, over what distance
from the ends (see 15.3.).

(12) The standard of tube soundness in terms of the
class of dye-penetrant inspection required (see Chart 1
which refers to machined external and/or bore surface
where the tube is to be so supplied).

(13) The standard of soundness of the machined weld-
preparation profile area in terms of the class of dye-
penetrant inspection (see Chart 2 and Clauses 13 and 15).

(14) The pressure at which the hydraulic test is to be
performed (see Clause 16).

(15) Whether test certificates are required (see Clause
20).

(16) Whether a representative of the purchaser and/or
an independent inspection authority is required to inspect
tube and witness tests at the manufacturer’s works
(see Clause 21).

(17) Any deviations or exceptions from this British
Standard.

3. FORM OF SUPPLY

3.1 The tubes shall be supplied in one of the four following
surface conditions, as required by the order:

(1) As-cast bore and as-cast external surface.

(2) Machined bore and machined external surface.

(3) As-cast bore and machined external surface.

(4) Machined bore and as-cast external surface.

3.2 The ends of the tubes shall be supplied in one of the
two following conditions, as required by the order:

(1) With machined weld preparations.
(2) Cut square.
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