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Foreword Ce ] ]

The original edition of this British Standard was prepared by a committee under the dlrectwn of the Mechamcal

Engincering Industry Standards Committee, ResponSIbll:ty for preparnt:on of this rev1sed and metricated edition

has been transferred to the Iron and Steel Industry Standards Committee. Opportumty has also been taken to

* revise the standard technically. .
In particular, specified compositional ranges of the different grades of steel havc in some instances been

significantly changed to better represent those in common use in mdustry and mso where possible to align w:th

those agreed internationally within the International Organization : for Standp,dmatmn (150).

This standard is one of a series specifying requu-ements for steel pipes and tubes for pressure purposes.

4
l

Other standards in the series are: . o e
BS 3602 Steel pipes and tubes for pressure purposcs Carbon sleel hlgh duties:

iy

T
B

BS 3603  Steel plpes and tubes for pressure purposes. ‘Carbon and alloy steel : low temperature duties

BS 3604 Steel plpes and tubes for pressure purposes. Low and medium alloy steel -

BS 3605 3 ¢ d welded austenitic steel pipes and tubes for pressure purposes
BS 3606 ' tion for steel tubes for heat exchangﬂrs W :

Dlmensmms of lubes appropnate to this standard are now specnt‘ ied separately in BS 3600 ‘Dlmenswns‘and

" [nasses per unit length of welded and seamless steel pipes and tubes for pressure purposes : metric units’, and

" details of methods for converting percentage elongation are specified in BS 3894 ‘Me thod for convemng

elongation values for steel” Part 1, ‘Carbon and low alloy steels’ ... "

NOTE. For the purposes of this standard, no dll‘fclcncc is mlended in the mc;mmg betwccn pxpc and. ‘tube’
idiomatic use prefers sametimes the one and somctlmes the other. ST

thoug

Certift canan Attention is drawn to the certification facnllhes dcscnbcd on the inside back cover'ol' llns

standard. o o

Documents

”._ﬁz.s _5;‘;
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Brltlsh Standard Specaf" catron for

ke

Steel plpes and tubes for pressur° purposes RN
j’eﬁrbon steel Wrth specfled room temperature propertres

i . = I - : 2

[

A ¥ Scope SRR ‘
.‘;’ 1.I This British Sr.md.;rd spec1ﬁcs reqmremcnts for p]am end, weldcd and seamless carbon steel tubes suitable
i - for general pressure purposes. The tubes are supphcd against spem{“ed room temperature properties and are
subject to the pressure/temperature lumtauons in the appropriate application standard.

K 1.2 Diameters and thicknesses appropriate to this standard, with the exception of Lhosc for buttwelded tubes,
} ;"o A should preferably be selected from those given in Table 1 of ‘BS 3600 : 1976 or for use wrth compressron )
couplings in Table 4 of that standard. Diameters and thicknesses for buttwelded tubes are’ ngen in Tables 1, 2 and
3 of BS 1387 : 1967. Tubes complying with the requirements of this standard’ may also be supphed in accordance
with the dimensions given in BS 1600 : Part 2. P ‘
13 The requiremenis for bultwelded 1ubcs in this standard arc gcnerallv comparable with tho f'or plam end
tubes given in BS 1387. Similarly, service tubes with a screwed and soci\eted form of_]omt or w1th plain ends
suitable for screwing are covered in BS 1387 based on pipe threads in accordance with BS 71 Olher types of .
~ joints are provided for in British Standards such as BS 534, BS 778 and BS 806 Frttmgs spccra[s and melhods
for corrosion protection are covered in BS 534, »

o

1.4 Carbon steel tubes required with spcr:rf“ ed elevated temperature properties or for specml mampulatlon
such as close bending or other special :lpphcanons should be ordered to comply with the’ rcqu:rements of”
BS 3602, _

s A 1.5 Tubes for boilers or similar p]:ml are covered in BS 3059 and BS 3606

' 0
1.6 Tubes for oil and natural gas plpelmes are normally ordered 1o comply withTi tiie requrremems of Amcrlcan
Petroleum Institute Standards for line pipe. :

1.7 The various application standards to which this standard can apply are as fol]ows
BS 534, BS 778, B3 806, BS 879 and BS 3351. 6
AR :
. - NOTE. Thc titles of the Bnmh Stundard publrcnnons rcfcr.cd to in this standard arc hstcd on the inside buck cover. . ¢

2 Information to be supphed by the purchaser
2.1 The purchaser shall state the following in his enquiry and order:

(1) the number of this British Standard, the method of manufacture and the grade of steel, as expressed by
the appropriate desrgnatlon in Clause 3, e.g. BS 360] —~ ERW 410;

(2) the tube dimensions, i.e. outside diameter, thlckness and length (see 1 2); :
(3 the quantity in metres or number of lengths. ‘ : ‘--. R

2.2 Certain alternatives are permitted by this standard and the purchaser may ‘also state in his enqulry and
order his requirements as follows, but if no such statement is made suppl.y w111 be at the opuon of lhe
- manufacturer: -

(1) for weided tubes, the condition of supply (see 7.1); .

(2) for submerged arc weided tubes, if longitudinally or spxraily welded tube is requtred (see 5. 1 (4))
(3) if a check analysis on the product is required (see 6.2); ‘ -

(4) if a protective coating other than the manufacturer’s mill coatmg is requrred (see 9 5);

(5) if closer tolerances are required (see 10.1 (2) and (3));

/ (6) if tests are required specrﬁca]ly related to his order 2nd, if so, whether he or his representatlve desires,
. o * to jnspect the matenal and witness the tests (see Clauses 11 and 13);

-

s

-
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( ) except for buttwelded tubes, the hydraulic test pressure requtred 1f in excess of 70 bar* (see 4 4 (”))
1
(8) lf he desires to receive test certificates (see C]ause 16); Sl
(0) if special protection of the tubes for transit is requrred (sec Clause 17)
(10) any additional marking required (see Clause 18) @ -’
3. Desrgnatlon SR R -

The! tubes shall be designated by one of the references given below which mdlcates the method of manufacture .
(see, Clause 5) and the grade of stee] (see Table 1). T oL ’ n

Ltctlgod of manufacture ) Steel grades applicable . .
Buttwelded" " BW 30 = - - o .
Electric resistance welded S : s -4 ‘ ¢
ind induction weldled ERW | 320 360 410 , o B g
Seamless S .| 320 360 4101 b
Submerged ar¢ welded SAW 3 — 4101 E O
Fcr example, ERW 410 denotes electric resistance welded or induction we“I‘ded tubes made from steel * * e
4!0 The number 410 corresponds to the minimum tensile strength of the steel in N/mm?3. ‘ o .

':‘ [A3N

4 Manufacture of the steel .
4, ] The steelmaking process WIthm the provision of 4.2 and the deoxtdatro'l practice w1th1n the provision of 4.3
shall be at the eption of the steel manufacturer.
4, 2 The steel shall be produced by the open hearth, electric or one of the basic oxygen processes If he so

* requests, the purchaser sha]l be mformed of the steel making process used

‘ 4.3 All steels shall be supplled fully ktlled or semi-killed, except that for
may be suppl:ed rlmmed

‘ed tubes, steels 320 and 360

o]

5 Manufacture of the product B -
5.1 The tubes shall be manufaciured by one of the fol[owmg processes.

(N Buttwe!ded The tube shall be manufactured from flat rolled strtp, with a longltudmal seam dnd furnace
- buttwelded by a continuous process. - : = -

(2) Efectric resistance welded and induction welded. The tube shall be manufactured from I'Iat rolled stnp,
longitudinally welded continuously by the passage of an electric current across the abuttmg edges without i\r)
A the addition of filler metal. If rimmed steel strip is used the strip shall be rolled in single widths'and not slit
longltudmally except to trim the edges. The tubes may be hol Ol‘lcold ﬁn“hed to obtam the des"ed dlmensmns b .
- Ultrasonic or any equivalent. testing method shall be used for the continuous examination of the weld B
area. This examination is made for the purpose of quality control during manufacture by a method and at
a place chosen by the manufacturer, : . -

.~

3) Seamless. The tube shall be manufactured by a wrought seamless process by hot working the slee] or,
if necessary, by subsequently cold finishing to obtain the desired drmensrons i

(4) Submerged arc welded. The tube shall be manufactured from plate, sheet or stnp, with e:ther a
longitudinal or spiral seam and welded across the abuttmg edges by an autornat:c submerged arc we]dmg
process using at least two weld runs, one of which shall be on the inside of the tube. By agreement between the
purchaser and the manufacturer, tubes with thicknesses less than 6.3 mm or diameters less than 323’0 mm
may be welded in one run and automatic gas shielded arc welding may be used. Repairs by welding shall be o
permitted but if such repairs are made on finished tubes this shall be done only with the purchaser’s agreement ¥ )
Unless otherwise specified, the tubes shall.be’ supplied witk a lorigitudinal or spiral seam at the option > *
of the manufacturer and as appropriate to the outside diameter and thrckness spemfied
Longttudmally welded tube may be hat or cold sized. :

5.2 The range of dimensions in which the tubes are available is dependent upon the method of manufacture,”
tha thlcknesses available bemg also dependent upon the diameter. The drmensronal limitations generally

e,

v * lbar=10? kPa 2
t Stecls of higher tensile strength may be supplrcd by nttccment between the purchaser and the manufacturer.
t | Nfinm®* =1 MPa N ‘ ‘ RO

= 2146
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al srze) to 54 e

. . . Buttwelded - _ | g nom o £
A N “% | 100 (nominal size) SR A -
- Electric resistance welded and . 102 1o 508 . : o ;

- induction welded*‘,, . . . !
- 102 to 457 L 1 50 7 B o .

* Seamless® Lo !
A Submerged arc welded , 1143102220 - 150

| : 6. Chemical analysis - : 6 i}

6.1 Ladle analysis. The steel shall show on ladle analysrs the compnsmon given in Table | appropnate to the

. steel grade specified.
6.2 Product analysis. I a check analysrs on the product is required, the devratmns grven in.Table 2 shall -
apply to the Iadle analysis specified in Table 1 for samples taken from the standard posrtton 7 f 2 check analysis
: for acceptance purposes is required this shall be stated in the enquiry and order. L "
" “The number of samples to be taken 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 propertres or from the
whole thickness of the tube at the same location as for the mechanical test samples '

: In cases of dispute the methods for ehemreal analysis shall be in accordance with Bntrsh Standard . : e
Handbook No. 19. Y B i d Cor RN
. 7. Heat treatment s ' . ' _ ' : R e

7.1 Welded tubes - . -; .
1) Buttwelded > Tubes shall be supplred in the hot finished condition. ‘
(2) Electric resistance welded and induction welded. Unless otherwise agreed between the purchaser and the
"manufacturer, tubes in sizes 168.3 mm outside diameter and smaller may be supplred in the normalized
condition, the as-welded condition, the as- welded condition with the weld zone heat treated or after a hot
finishing process. Tubes in sizes larger than 168.3 mm outside diameter shall be supplied in the as-welded
condition with the weld zone heat treated. Cold fi mshed tubes shall be suitably heat treated throughout
their length. : _— i‘ o, s
\\‘I - W(3) Submerged are welded . : ‘
i _ () Tubes 35 mm thick and under shall be supplred in the as-welded or hot or cold srzed condmon Cold srzed tubes
’@ nmay be heat ‘treated at the drscreuon of the manufacturcr : 2 ‘

(b) Tubes over 35 mm thrck shall be supplred in the hot finished, normalrzed or stress: re]reved COndlllOﬂ

1Hot ﬁmshmg shalt be earrled outin the normallzmg range at a temperature not exeeedmg 950 C
lf post weld stress relrevmg is undertaken it shall b6 undertaken in the tcmperature Tange 580 ° C to 62 0 C S -

7.2 Seamless tubes, Seamless tubes shall be supplled il the hot finished or heat treated condition. Tubes which

are cold finished shall be suitably heat treated throughout their length. : S5

8. Mechanical properties : ‘ 3 ‘ L
The mechanical properties at room temperature to be’obtained on test pieces selected, prepared and tested
in accordance with Clauses 13 and i4 are given m Table 1.

4 T

" ' ) Appearance and soundness L E o | s

9.1' The tubes shall have a2 workmantike finish and shall be clean and free from such defects as can be -
establrshed by the vrsual inspection and testing in accordance with this standard (see Clause 12) £ P

9 2 Surface marks may be dressed, provrded the thickness of the tube after dressmg is not less than the T,
required minimum thickness. The dressed area shall blend into the contour of the tube., :

o 9.3 The tubes shall be reasonably straight. Special requrrements regardmg strarghtness shall be the subject of
I agreement between the purchaser and the manufacturer. * .

9.4 The ends shall be cut square with the axis of the tube, ' . e

9.5 The tubes may be supplied uncoated or with the manufacturer s standard mlll protectlve coating unless
otherwise specified by the purchaser.

' ,... 9.6 For buttwelded, electric Tesistance welded and mductron welded tubes the fi mshed S o ) .
. *." tubés shall not mclude welds used for joining lengths of strip. ' , — e
: .,',:' e ! 1' In Lcases off dlspute room temperamre istobe, taken as 20 C. ) N

* l‘or lubes l'ur use wrth compression couplings, see lO 1 t"f
JRP 13:-;,1!_;.'
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