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Specn‘lcatlon for

‘Steel pipes and tubes for pressure purposes: ';;f
@ carbon and carbon manganese steel with

specufled elevated temperature properties

Part1 Seamless, eIectnc resistance welded
and induction welded tubes

r

~ Spécification des tubes en acier pour service sous pression: acier au carbone
et carbone manganése avec des propriétes spemfrees aux temperatures élevées
Partie 1. Tubes sans soudure, tubes soudés par résistance L
electrique ou induction RO

Spezifikation fiir Stahlrohre fiir erhéhten Innenuberdruck Warmfeste unleglerte Stahle
. Tell 1 Nahtlose, widerstands- und induktionsgeschweilte Rohre
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Fareword

This edition of BS 3602, prepared under the direction of have been aligned with those agreed internationally within
the Iron and Steel Standards Committee, has becn metri- | the International Crganization for Standardization {ISO).
cated and extensively revised technically. ; Elevated temperature yield or proof stress values now:
Part 1 takes account of current production procedures for  Included are those generally derived by the procedure
seamless and welded pipes and tubes, as well as the grades  described in 8BS 3920. Estirnated average strass-rupture

of carbon and carbon manganese steel now in common values also are given. Additionally, provision is made for
industrial use. application of the related procedure for verifying that a

General and specific requirements for tubes manufactured product consistently meets spemhed levels of elevated

by the submerged arc welding process are given in Part 2 of - temperature vatues.
this standard. Tubes complying with the requirements of Part 1 of this

BS 3602 is one 6f a series of standards specifying the ‘standard may now be supplied 10 two test categories, one
requirements for pipes and ti.bes for pressure purposes. of which requires mandatory non-destructive testing.
The others are as follows: Dimensions of tubes appropriate to this standard are now
specified separately in BS 3600, Details of methods for
converting percentage elonganon are specified in BS 3894 :
Part 1. £
The appropriate British Standard for the design and
carbon and alloy steel with specified low construction of boilers, pressure vessels, pipework etc.
temperature properties should be consultec for requirements relating to the
. application and permissible design stress for preducts made
BS 3604 Stee! pipes and tubes for pressure purposes: . to this standard. ’ .
itie alf | with specified eleva -
:errltlc a oy stee w'.t speciile vated NOTE. For the purposes of this standard no difference is intended
emperature properties in the meaning between ‘pipe’ and “tube’ although idiomatic use
BS 3605 Seamless and welded austenitic stainless steel prefers sometimes the one and sometimes the other.
pipes and tubes for pressure purposes

As far as possible, compaosition ranges of the steels included

BS 3601 Steel pipes and tubes for pressure ph'fposes:
carbon steal with specified room temperature
properties

BS 3603 Steel pipes and tubes for pressure purposes:

. u—-‘". Ahbe

| Dc‘u ments-
*i 213 3000
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British Standard Spemflcatlon for
Steel pipes and tubes for pressure purposes
carbon and carbon manganese steel with
specified elevated temperature properties

Part 1. Seamless, electric resistance welded and induction welded tubes .
: r

1. Scope

1.1 This Part of BS 3602 specifies requirements for plain
end seamless, electric resistance welded, and mductlon
welded carbon and carbon inanganese steel tubes swtable
for pressure purposes.

1.2 Diameters and thicknesses appropriate to the tubes
specified in this standard should preferably be selected
from BS 3600 : 1976, table 1 and those for use with
compression couplings from table 4 of that standard. Tubes
complying with the requirements of this standard may also
be supplied in accordance with the dimensions given in

BS 1600 : Part 2.

1.3 Tubes manufactured in accordance with this standard
have specified room temperature properties and specified
proof stress values at elevated temperatures.

1.4 This standard provides for two categaries of room
temperature” test procedure, designated categories 1 and 2
{see clause 13). Test category 1 requires non-destructive
acceptance testing. Category 1 in this standard is equivalent
to category IV in 1SO 2604 : Parts 11 and 111; category 2 in
this standard is equivalent to category 1l in 150 2604 :
P\arts I and 11,

_ 15 Long-term elevated temperature stress-rupture values
“tor 1he materials specified are given in appendix D. The

¢ ta may be used for design purposes,

2. References

The tities of the standards publications referred to in this
standard are listed on page 13.

3. Information to be supplied by the purchaser
3.1 The purchaser shall state the following in his enquiry
and order: iy -
{a) the number and Part of thrs Brmsh Standard the
method of manufacture of the tube, the grade of steel
and thae category of test as expressed by the appropriate
designation (see clause 4}, e.g. BS 3602 : Pt. 1 : HFS
410 : Cat. 1;
{b} the tube dimensions, 63 » outside dlameter thlckness
and length (see 1.2); -

{c) the quantity in metres or number of lengths.

" In case of dispute, room temperalure is taken as'20 °c.
t1 bar = 10% N/m? = 100 kPa.

3.2 Certain alternatives are perrrtitted by this standard and
the purchaser may also state in his enquiry and order his
reqturements as follows (but if ne such statement is made,
supply will be at the option of the manufacturer):

{a) the steelmaking process and deoxidation practuce

(see clause 5);

" (b) whether a check analvs1s on the product is requrred

(see 7.2); .

{c) the heat treatment condition of supply {see clause 8];

(d) whether additional mechanlcal tests are required

(see 9.1); , : -

{e) any spemal reqmrements for surface preparatron or é

freedom from defects (see 10.2):

{f) any specraIIrequrrements regarding straightness 2

(see 10.%:;

(gl whether closer tolerances are requrred {see clause 11);

(h) whether he or his representative desires to witness

mechanical or other tests, and the name af the inspecting

authorrty, if any (see clause 12);

0] whether room ‘temperature impact tests are raquired
 and the values to be obtained (see 14.1.7 and 15. 3); -
(i) the hvdrauhc test pressure required if in excess of

140 barT {see 15.4);

{k) whether alternatwe non destructwe tests are required

(see 15.5); .

(n whether a specra! protectlve coating is reqmred {see

clause 19); . ; .

{m) whether specral protectmn of the tubes for transit is

required (see clause 19);

(n) the marking required (see 20.1}; )

{0} whether verification of elevated temperature proof -

stress values is required (see 21.2,1} and the temperature

selected from appendix C at which the value is to be

verified {see 21,2.2 and 21.2.3).

L o ;:‘i :4_‘ .

1.
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4. Designation

The tubes shall be designated by the number and Part of
this British Standard and by one of the references given
below indicating the method of manufacture, together with
the reference indicating the grade of steel and the test
category.

Method of manutfacture Reference

HFS
CFS

Hot finished seamless

Cold finished seamless )

Electric resistance welded and induction
welded

Cold finished electric resistance welded and
induction welded

" ERW

CEw

For tubes complying,with the requirements of this Part of

the standard the grades of steel are designated 360, 410,

460 and 490 Nb (see table 1). .

Tubes intended for compression couplings shall have the
letters CC added to the designation®.

Example, BS 3602 : Pt 1 : CFS 410 : Cat. 1 designates cold

finished seamless tubes made from steel grade 410 tested to
category 1. The number, e.g. 410, corresponds to the

minimum tensile strangth of the steel in N/fmm?t (see

table 1). S

5. Manufacture of the steel
5.1 General. Unless otherwise stated in the enquiry and

order, the steeimaking process and the deoxidation practice

within the provisions of 5.2 and 5. 3 shall be at the option
of the steel manufacturer.

5.2 Steeimaking process. The steel shall be produced by
the open hearth, an electric or one of the basic oxygen
processes. Other processes may be used by agreement
between the hurchaser and the manufacturer. If he so
reguests, the purchaser shall be informed of the
steelmaking process used.

5.3 Deoxidation, All steels shall bz fully killed, exceprt that
for welded tubes steel grades 360 and 410 may be semi-
kilted.

Standards covering the use of tubes for pressure purposes
place additional limitations on decxidation practice for
certain applications. For such applications the purchaser
shall ensure that these limitations are stated in the enqurry
ana order,

B

6. Manufacture of the product

6.1 The tubes shall be manufactured by one of the

following processes. P =
(a) Seam/ess tubes. The tubes shafl be manufactured by
a seamless pracess and may be hot-finished or cold
finished. The terms ‘hot finished’ and ‘cold finished’
apply to the condition of the tube before it is heat
treated in accordance with clause 8,
(b) Welded tubes. The tubes shall be manufactured from
either hot or/4o0ld rolled steel strip longitudinally welded
conwuously by t#® passage of an electric current across
the abutting edges without the' addltlon of filler metal.
For welded tubes of both test categorles ultrasonic ar
any equivalent testing method shall be used for the

*For tubes for use with compression couplings, see HARE (e)
1 Nlmm‘-— 1 MPa

continuous examination of the weld area. This
examination is made for the Rurpose of quality control
during the process of manufacture by a method and at
2 place chosen by the manufacturer,

The tubes may be as welded, hot finished or cold
finished. The term ‘as welded’, ‘hot finished* and “cold
finished’ apply to the condition of the tube before it is
heat treated in accordance with clause 8.

6.2 The range of dimensions in which the tubes are
available is degendent upon the method of manufacture
The thicknesses available are aiso dependent upon the
diameter. The dimensional limitations generally applicable
to this standard are as follows.

‘| Maximum
" | thickness

- [Qutside
diameter

Method of manufacture
¢

) Ny mm \ mm

33.7 10 457 100

110.2t0 457 |20

Hdt finished seamless (H%SJ
Cold finished seamless [CFS)
Electrlc resistance welded

and induction welded: {ERW)

Cold finished electric res:stance
welded and lnductlon welded
{CEW}”

10.2t0 163.3| 10

{10.210 139°7| 10

N

e

Larger sizes may be supplied by agreement between the
purchaser and the manufacturer.

7. Chemical composition

7.1 Ladle analysis. The steel shail show on ladle analysis
the composition given in table 1.appropriate to the sieel

.grade specified.

7.2 Product analysis. If a check analysis on the product
is carried out, the permissible deviations given in table 2
apply to the ladle analysis specified in table 1 for samples
taken from the standard position. If a check analysis for
acceptance purpgses is required, this shall be stated in the
enquiry and order and the numkber of samples shall be
agreed between the purchaser and the manufacturer. The
samples shall be taken either from the test pieces used for.
the verification of the mechanical properties or from the
tube at the same location as for the mechamcai test
samples. : .
In cases of dispute the methods of chemical analysls shall
be in accerdance with British Standard Handbaok No- 19,

8. Heat treatment

8.1 Except as provided for in 8.2, the tubes shall be
supplied as follows: .

Hot finished seamless tubes, other than to grade 490 Nb,

shall be supplied in the hot finished condition or in the heat - -

treated condition given in table 1 at the optlon of the
manufacturer. Hot flmshed seamless tubes to grade 490 Nb,
cold finished seamless and welded tubes shall be supplied in

-~

the heat treated condmon as given in table 1, . <

852 By aqrggment betuaaaethe purchase/Nd (T
manufacturer the tubes may be delivered in a condition:
other than the final heat treated condition given in table 1,
in which case they shall be suitable for subsequent
manipulation and the purchasar shall be informed of the
heat treatment necessary to give the required properties
(see also 9.1 and 14.1.3).

.. Documents
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105 All dressed areas shall blend smaothly into the

' between the purchaser and the

1978

9. Mechanical properties and weldahility

8.1 Mechanical propert:es. The mechanical properties at
room temperature to be obtarned on test pieces selected
prepared and tested in accordance with clauses 14 and 15
are given in table 1. For the requirements for values at
elevated temperatures see clause 21.

It heat treatments different from, or additional to, the -
normal reference heat treatment {which may have an ‘ i
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 enquiry and order, additional
mechanical tests on samples that have been given heat
treatments different from, or additional to, those given in
table 1. The heat treatment of the samples and the
mechanic:! properties to be obtained from tests on them
shall be agreed between the purchaser and the manufacturer
at the time of enquiry and order.

9.2 Weldahility. The steels covered by this standard are
generally regarded as being weldable. However, care should
he taken and weiding should be carried out in accordanca
with the requirements of the approprrate British Standards
for welding, e.g. BS 2633

10. Appearance and soundness ,
10.1 The tubes shall have a workmanlike finish consistent
with the manufacturing process and shall be clean and free i
from such defects as can be established by visual inspection ,
and testing in accordance with 1he appropriate test !
category (see clause 13). :
Hot finished seamless steel tubes covered in 10.4 shall have
a surface condition which is sufficiently clean to permrt )
defects requiring dressing to be identified.
NOTE. It is anticipated that normally pipes will be presented for
visual inspection in the as-rolled condition.
10.2 Any special requirements for surface preparation or
freedom from defects of the type covered by 10.1 shall be
agreed between the purchaser and the manufaeturer at the
time of enquiry and order. .
10.3 Surface marks and imperfections may be dressed by
grinding or machining provided that thethickness of the
tube after dressing is not less than the minimum permitted
by this specification.
10.4 For hot finished seamless tubes greater than 12 7mm
thick the manufacturer shall, subject to the limitations
given in 10.3, dress the following non-injurious
imperfections to provide a workmanlike finish.
{a} Imperfections such as scabs, seams, tears, laps or
slivers found by visual inspection which are deeper than
5 % of the nominal thickness, or 3 mm, whichever is the
lesser, except that where the wall thickness exceeds
32 mm the upper limit may be lass than 3 mm if specified
by the purchaser,

(b} Mechanical marks, abrasions or pits caused by the
manufacturing process which are deeper than 1.6 mm.

i
contour of the tube. ‘
10.6 By agreement between the purchaser and the
manufacturer tubes shall be rejected or alternatively
subjected to dressing if surface imperfections acceptable
under 10.4 are not scattered and appear over a large area
in excess of what is considered to be a workmanlike
finish,

10.7 The tubes shall be straight to within 1 in 600 as

measured at the centre of the length. Any special
requirements regarding straightness shall be agreed

" trimmed throughout the length of the tube so that its )

10.8 The ends shall be cut nommally square wrth the axis
of the tube and shall be free from excessive burrs.

10.9 Finished tubes shall not include welds used far
joining lengths of strip. N

! [
, -Hf ,

11. Tolerances ' ) n

11.7 Diameter and thickness. The tolerances on’ &he
diameter and thickness of the tubes, which app]v only 10
"plain ond tubes, shall be as follows.

NOTE. The m!erances on oultside diameter include uvahw and rhcrsc
an thickness include eccentricity,

.

{a} Hot frnrshed searniess {HFS} A ‘.‘
Tubes specified. l)v Dutsrde drameter and thlckness shall
be subject to the following tolerances,

Outside diameter: * 1 % with a minimum of

+050 mm. -
Thickness . .
Thickness to outside diamster ratjo: L
Up to and including 3 % T+15% 2
Cver 3 % up to and including 10 % +128% :

Tubes up to and ‘ "
including-168.3 mm .

Over 10% { outside diameter. £12.5%
Tubes over 168.3 mm
outside'diameter +109%

Tubes may be specrfled by inside diameter and outside
diameter, or by inside diameter and thickness, to "
tolerances which shall be agreed between the purchaser .
and the manufacturer.” i

{b) d:ld finished searniéss (CFS)

Tubes specified by outside diameter and thrckness shall )
be subjeu to the followmg tolerances.

Ourside diameter: + 19 wnh a mmrmurn of
$0.50 mm . A .
Tubes with closer tolerances on outside diameter may
he supplied by agreement between T.he purchaser and
the manufacturer, :
Thickness: £ 10 %
Tubes 200 mm inside diameter and above may be :
specified by the inside diameter and minimum thickness ‘
and shall be subject to the following tolerances.

II' : .
VoL

Inside diameter: + 0.8 mm — 1.6 mm
Thickness: .. :-
Up to.and including 6.5 mm

Over 6.5 mm

+15—-0%
+10—-0%,
(c) Electric resistance welded and induction welded
(ERW/. The outside diameter and thickness of each tube
shalf be subject 10 the following tolerances

Oursrde diameter: t 15
+0.50 mm

Thickness lexciuding the weld): + 7.5 %

% with a minimum of

* The external weld upset {flash) shall be removed

completely, i.e. flush with the outside surface of the | -
tube. Where practicable, the internal weld upset shadﬁ)e

maximum height shall not exceed 8% of .the specrhed
thickness or 0.25 mm, whichever-is the greater,

{d} Cold finished electric resistance welded and _
induction weided [CEW). The outside diameter and

" thickness of each tube shail be subject to Ihe following
: tolerances

Outside diameter: + 1 ‘Ea with 3 minimum of N ~
4 0.50 mm i '

Tubes with closer tolerances on oulsmﬁﬁﬂm%ts

be suppliad by agreement netivasn the purchaser and .

the manutacturer, -
3003 0.

Thickness: +7.6%

[
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