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BS 3059 : Part 2: 1990

Foreword

This Part of BS 3059 has been prepared under the direction
of the Iron and Steel Standards Policy Committee and
supersedes BS 3059 : Part 2 : 1978, which is withdrawn,

As with the previous edition this standard is published in
two Parts to assist users of the standard in selecting tubes
for particular duties. Part 1 is 'Specification for low tensile
carbon steel tubes without specified elevated temperature
properties’ and Part 2 is ‘Specification for carbon, alloy and
austenitic stainless steel tubes with specified elevated
temperature properties’.

The main technical differences between this edition and the
previous edition are that changes have been made to the
specified ladle analysis to take into account current steel-
making practice, and an additional grade, 316552 steel with
a specified boron content has been included. The estimated
average stress rupture values have been amended for both
grades of steel 316.

This Part of BS 3059 is aligned as far as possible with
corresponding material requirements and test procedures
now agreed for incorporation in documents by the
International Organization for Standardization (1SO).

The designations of steel tubes in this specification and
their nearest equivalent designations in 1SO 2604 : Parts |1
and 111 are given in appendix A for information.

Most of the dimensions for tubes and also the tube
tolerances are taken from 1SO 1129 but the range of
dimensions in this standard is wider than that in |ISO 1129.

The specified elevated temperature yield or proof stress
values are those derived by the procedure described in

BS 3920. Additionally, provision is made for the application
of the related procedure for verifying that a product
consistently meets specified levels of elevated temperature
values. Average stress rupture values are shown in appendix
B. Typical physical properties of the steels are given in
appendix C for information only.

It is recommended that the results of elevated temperature
tests together with information on the product thickness,
the room temperature tensile properties, heat treatment
details and the chemical composition of the material, should
be sent to Secretariat of ISM/73/-/1, British Standards
Institution, 3 York Street, Manchester M2 2AT, UK so

that, for future revisions of this standard, minimum

elevated temperature proof stress values can be derived from
a continuously updated data bank.

The steels covered by this Part of BS 3059 are generally
regarded as being weldable. However, care should be taken
and welding should be carried out in accordance with the
requirements of the appropriate British Standards for
welding.

The appropriate British Standard for the design and
construction of boilers should be consuited for requirements
relating to the application and permissible design stresses
for products made in accordance with this Part of BS 3059.

Purchasers ordering to this Part of BS 3069 are advised
to specify in their purchasing contract that the supplier
operates a quality system in compliance with BS 5750 :
Part 2 to assure themselves that products claimed to
comnply with BS 3059 : Part 2 consistently achieve the
required level of quality.

It is outside the scope of this standard to specify formal
qualifications for personne! engaged in testing but it is
emphasized that the operation of all equipment should be
supervised by competent, trained personnel.

For the purposes of this Part of BS 30569, no difference is
intended in the meaning between ‘pipe’ and ‘tube’ though
idiomatic use prefers sometimes the one and somietimes the
other,

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 3059 : Part 2 : 1990

Specification

{a) The steelmaking process {see 4.1).

(b) Whether a product analysis is required {see 6.2 and
15(1)).

(c) Whether selected chemical elements additional to
those specified are to be reported (see 6.3 and 15(3}).

1 Scope

This Part of BS 3059 specifies requirements for plain end,
seamless and welded, carbon and alloy steel tubes and for
cold finished seamless austenitic steel tubes, not exceeding
127 mm outside diameter and not exceeding 12.5 mm
thickness for use in boilers and superheaters.

Tubes manufactured in accordance with this Part of BS 3059

have specified room temperature properties and specified
proof stress values at elevated temperatures,

(d) The final supply condition of the tubes (see clause 7).

(e) Whether lengths other than random lengths are
required (see 10.3).

(f) Whether the method of leak tightness test to be

In addition to the definitive requirements, this Part of

BS 3059 requires the items detailed in 2.1 to be documented.

It also requires options selected by the purchaser from
those detailed in 2.2 to be documented. For compliance

carried out on test category 2 tubes is the hydraulic
test or the eddy current test (see 12.4 and 15(5}).

{g) Whether the hydraulic test, if specified, is to be
carried out at a pressure in excess of 140 bar™ and the

with this Part of BS 3059 both the definitive requirements
and the documented items have to be satisfied.

This Part of BS 3059 provides for two categories of room
temperature test procedure, designated category 1 and
category 2 (see clause 11),

pressure required (see 13.4 and 15(5)).

(h) Whether additional non-destructive testing is
required (see 13.7).

(i) Whether verification of elevated temperature proof
stress values is required (see 13.8).

(j} Whether verification of elevated temperature proof
stress values by testing is required and the temperature
selected from table 6 at which this is to be carried out
(see 13.8.2).

(k) Whether the tubes are to be supplied uncoated or
with the manufacturer’s normal mill coating (see
clause 16).

(I} Whether marking requirements in accordance with
BS 5383 are required (see 17.1 and 17.4).

NOTE 1. The preferred outside diameters and thicknesses appropriate
to this standard are given in appendix D and masses per unit length
are included in this appendix for information.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Information to be supplied by the
purchaser and options to be documented

2.1 Information to be supplied by the purchaser

The following information shall be supplied by the
urchaser and fully documented: . .

P ¥ 3 Designation

The tubes shall be designated by the number and Part of

this British Standard, i.e. BS 3059 : Part 2, from table 1

by the reference which indicates the method of manufacture

(see clause 5}, the tolerance class (see 10.2} and, from

table 2, by a number which indicates the type of steel.

(a) the designation of the tubes, i.e. the number of this
Part of BS 3059, the method of manufacture of the tube
and the tolerance class where applicable, the grade of
steel and the category of test specified (see clause 3).
e.g. BS 3069 : Part 2 : ERW 1 620-460 : Cat 1;

(b} the tube outside diameter and thickness (see
appendix B) for seamiess tubes class 2, electric resistance
welded tubes, and cold finished seamless tubes, or the
outside or inside diameter and thickness for seamless
tubes class 1 and cold finished electrical resistance
welded tubes (see 10.2);

Table 1. Method of manufacture of tube, tolerance
class and reference

Method of manufacture and Reference
{c) the tube length, if exact (see 2.2{e) and 10.3); tolarancs class*
{d) th.e guantity in metres or number of lengths. T — S1
2.2 Options to b.e documentee? . Seamless, class2 59
A n_umber of options are permitted by t‘hls P.art of BS 3959 Electric resistance welded, class 1 ERW 1
as listed below, and the purchaser shall identify the options
Electric resistance welded, class 2 ERW 2

required. Both the definitive requirements specified
throughout this Part of BS 3059 and the following
documented items shall be satisfied before a claim of
compliance with this Part of BS 3059 can be made and Cold finished seamless (applicable
verified. In the event that the purchaser does not indicate only to austenitic stainless steel
his requirements at the time of enquiry and order the types) CFS
manufacturer shall select the options where appropriate.

Cold finished electric resistance
welded CEW

*Tolerance class is not applicable to CEW and CFS,
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Table 2. Steel type and type number

Stesl type Type number

Carbon and carbon manganese steels

Carbon 360

Carbon manganese 440

Ferritic alloy steels

0.3 % molybdenum 243

1 % chromium 0.5 % molybdenum 620-460

2.25 % chromium 1 % molybdenum

{(normalized and tempered) 622-490*

9 % chromium 1 % molybdenum

{annealed) 629-470*
% chromium 1 % molybdenum

(normalized and tempered) 629-590"

12 % chromium 1 % molybdenum,

vanadium 762*

Austenitic stainless steefs*

18 % chromium 10 % nickel 3045561

18 % chromium 12 % nickel,

molybdenum 316551

1B % chromium 12 % nickel,

molybdenum, boron 3165562

18 % chromium 12 % nickel,
titanium (solution treated at
950 °C to 1070 °C)

18 % chromium 12 % nickel,
titanium (solution treated at
1070°C to 1140 °C)

18 % chromium 12 % nickel,

321851 (1010) 7

321551 {1105) 1

niobium 347551
15 % chromium 10 % nickel
% manganese, niobium, vanadium | 215515

*Only seamlass tubes are available in these alloys,

iThe mean of the permissible solution treatment
temperature range is given.

The lower solution treatment temperature range resutts in
higher yield strength values and the higher solution
treatment temperature range gives higher stress rupture
values,

Example. BS 3059 : Part 2 : CEW 620-460 : Cat 1 denotes
cold finished electric resistance welded tube made from
steel 620-460 tested to category 1.

NOTE. The designations for tubes in this Part of BS 3059 and their
nearest equivalent designations in BS 3059 : Part 2: 1978 and in

ISO 2604 : Parts 1 and Il gre listed in appendix’ A for information.

4 Manufacture of the steel

4.1 Steelmaking process

The steel shall be produced by an electric process or one of
the basic oxygen processes at the option of the
manufacturer unless otherwise specified by the purchaser
(see 2.2(a}).

4.2 Deoxidation

All steels shall be fully-killed.

Full document details: BS 3059-2:1990

BS 3059 : Part 2 : 1990

5 Manufacture of the product

The tubes shall be manufactured by one of the following
processes,

(a) Seamless, The tubes shall he manufactured by a
seamless process.

Carbon and ferritic alloy seamless tubes shall be hot or
cold finished (see note 1). Austenitic stainless steel
seamless tubes shall be cold finished (see note 1).

(b) Electric resistance welded (see note 2). The tubes
shall be manufactured from hot or cold, flat-rolled
strip longitudinally welded continuously by the passage
of an electric current across the abutting edges or along
the edges prior to the closure under welding pressure
without the addition of filler metal. The tubes shall

be as welded, hot finished or cold finished (see note 1).
The finished tubes shall not include welds used for
joining lengths of the hot or cold, flat-ralled strip prior
to tube forming.

For tubes of both test categories ultrasonic or other suitable
non-destructive testing method shall be used for the con-
tinuous examination of the weld area (see nate 3).

NOTE 1. The terms ‘as welded’, *hot finished’ and *cold finished'

apply to the condition of the tubes before they are heat treated, if
required, in accordance with clause 7.

NOTE 2. Electric resistance welded tubes cover those produced by

‘both high and low frequency techniques using either direct contact

or induction.

NOTE 3. For welded tubes, ultrasonic or other suitable nen-
destructive testing is used for the purpose of guality control during
the process of manufacture by a method and at a place chosen by
the manufacturer.

6 Chemical analysis

6.1 Ladle analysis

6.1.1 Thesteel shall show on ladle analysis the compaosition
given in table 3, appropriate to the stee! type specified.

6.1.2 For steel types 360 and 440 the steelmaker shall
report the following additional elements to enable a carbon
equivalent value to be calculated: chromium, nickel,
molybdenum, vanadium and copper.

6.2 Product analysis

If a product analysis for acceptance purposes is required by
the purchaser this shall be stated in the enquiry and order
(see 2.2(b}).

When an analysis on the product is carried out, the permitted
deviations given in table 4 shall apply to the specified ladle
analysis in table 3.

The number of samples to be taken shall be one per cast.
The samples shall be taken either from the test pieces used
for the verification of the mechanical properties or from
the whole thickness of the tube at the same location as

for the mechanical test samples.

In cases of dispute, the methods of chemical analysis shall
be in accordance with British Standard Handbook No. 19
or BS 6200 : Part 3, as appropriate,
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BS 3059 : Part 2 : 1990

Table 4. Permitted deviations of the praduct analysis from the specified ladle analysis
Stesl Element Range in which the Permitted deviations from the
specified ladle specified limits
analysis fails
Greater than Less than
maximum minimum
% % %
360, 440 Carbon < 0.25 0.03* 0.03*
Silicon < 0.50 0.05" 0.05*
Manganese < 2.0 0.10* 0.10*
Sulphur < 0.050 0.005 -
Phosphorus < 0.050 0.005 -
243, 620-460, Carbon < 0.26 0.03* 0.03*
622-490, Silicon < 1.0 0.05* 0.05*
629-470 and Manganese < 2.0 0.10* 0.10*%
629-590 Sulphur < 0.06D 0.005 —
Phosphorus < 0.050 0.005 —
Chromium <10.0 0.10* 0.10*
Molybdenum < 0.35 0.04* 0.04*
> 0.35 <15 0.05* 0.05*
762, 304551, Carbon > 0.03 < 0.25 0.01* 0.01*
316861, Silicon < 1.0 0.05* 0.05*
3165562 Manganese > 0.70 < 1.0 0.04* 0.04*
321551(1010), > 1.0 < 2.0 0.05" 0.05*
< 7. 10" .10%
3215611106, Sulph Z 35330 " 3:1333 >
ulphur = 0. ; -
347551 and > 0030 < 0.040 |0.004 _
215515 Phosphorus < 0.030 0.003 —
> 0.030 < 0.040 0.004 —
Chromium >10.0 <15.0 0.15* 0.15*
>15.0 <20.0 D.20* 0.20
Molybdenum > 1.0 < 2.0 0.05* 0.05*
> 2.0 < 3.0 0.08" 0.08*
Nickel >5.0 < 10.0 0.10* 0.10*
>10.0 <20.0 0.15* 0.16*
Titanium and niobium All ranges 0.05* 0.05*
Vanadium < 0.04 0.03* 0.03*
* The deviations apply either above the specified maximum or below the specified minimum but both
deviations shall not be applied to different samples fram the same cast.
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6.3 Content of elements

If required by the purchaser (see 2.2(c}}, the content of
elements selected by the purchaser, in addition to those
specified in table 3 and in 6.1.2 for steel types 360 and
440 shall be reported.

7 Final supply condition

The tubes shall be supplied in the final supply condition
as given in table 5 unless otherwise specified by the
purchaser {see note 1). For seamless hot finished tubes in
steels 360 and 440, unless otherwise specified by the
purchaser on the enquiry and order (see 2.2(d)), the
manufacturer shall have the option of supplying in either
of the final supply conditions given in table 5.

Heat treatment temperatures shall be selected from within
the temperature ranges specified in table 5 and shall refer
to the metal temperature (see note 2).

NOTE 1. In the event that the tubes are required for subsequent
manipulation, the purchaser may request delivery of the tubes in a
condition other than the final supply condition given in table 5.

In this case the purchaser should be informed of the heat treatment
necessary ta give the required properties {see clause 8).

NOTE 2. The supplier should demonstrate if required that the
appropriate heat treatment cycle has been achieved,

8 WMechanical properties
8.1 Mechanical properties at room temperature

The mechanical properties at room temperature™ to be
obtained on test pieces selected, prepared and tested in
accordance with clauses 12 and 13 shall be as specified
in table 3.

NOTE. If heat treatments different from, or additional to, the
normal reference heat treatment (which may have an adverse

effect on the mechanical properties) are to be carried out after

the delivery of the tubes, the purchaser may request, at the time

of the enquiry and order, additional mechanical tests on samples
that have been given heat treatments different from, or additional
to, those given in table 3. The heat treatment of the samples, and
the mechanical properties to be obtzined from tests on them should
be agreed between the purchaser and the manufacturer at the time
of the enquiry and order.

8.2 Elevated temperature minimum proof stress values

The elevated temperature minimum proof stress values shall
be as specified in table 6 and table 7 when sampled as
described in 12.6 and tested or verified as described

in 13.8.

NOTE. The values are not normally subject to verification,

treatment

Table 5. Steel type number and tube manufacturing process, final supply condition and temperature of heat

Steel type number and tube manufacturing process

Final supply condition

Temperature of heat treatment

o

clause 5)
622-490 (seamiess see clause 5}

629-470 (seamless see clause 5)
629-590 (seamless see clause 5)

762 (seamless see clause 5)

304851 (seamless see clause 5)
316551 (seamless see clause 5)
316552 {seamless see clause 5)
321551 (1010) (seamless see clause 5)
321551 (1105) (seamless see clause 5)
3475561 {seamless see clause 5)

2156515 {seamiess see clause 5)

C

Hot finished -
360, 440 (seamless hot finished)

Normalized 880 to 940
360, 440 (seamless cold finished) Normalized 880 to 940
360, 440 (welded, hot finished) Hot finished -
360, 440 {as welded, welded hot finished, Normalized 880 to 940
welded cold finished)
243 {all manufacturing conditions see clause 5) Normalized 900 to 960
620-460 (all manufacturing conditions see Normalized 900 to 960

Normalized and tempered

Annealed
Normalized and tempered

Normalized and tempered

Solution treated
Solution treated
Solution treated
Solution treated
Solution treated
Solution treated
Solution treated

Normalizing: 900 to 960
Tempering: 680 to 750

850 to 950

Normalizing: 900 to 1000
Tempering : 700 to 800

Normalizing: 1020 to 1070
Tempering: 730 to 780

950 to 1100
1000 to 1100
1000 to 1100
950 to 1070
1070 1140

1000 to 1100

*In cases of dispute room temperature is to be taken as 20+ 5° C,
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