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P
pipes with specified room : Figures *

temperature properties. Chemical

composition and heat treatment 1. Elongation conversions for austenitic steels.
' pipes with specified room Conversion between 50 mm and 5.65/ 8o

temperature properties. Mechanical gauge lengths

properties . Elongation conversions for austenitic steels.

pipes with specified elevated Conversion between 2 in and 5.65/ 55
iemperature propertiex. Chemical gauge lengths

composition and heat treatment

pipes with specified elevated
temperature properties. Room temperature
mechanical properties ’

pipes with specified elevated
temperature properties. Minimum 1.0 %
proof stress values at elevated tcmperatures

. Elongation conversions for austenitic steels.

Elongation values on 5.657/5
corresponding to those obtained on 50 mm
gauge length
Elongation conversions for austenitic steels.
Elongation values on 5.65V/.5p
corresponding to those obtained on 2 in
gauge length

Foreword

This British Standard, prepared under the authority of the Iron and Steel Industry Standards Committee, has
been metricated and revised technically. It now covers , longitudinally wetded and spirally welded pipes.
This standard does not cover stainless steel tubes for boilers and superheaters which are specified in BS 3059,
‘Steel boiler and superhéater tubes’, neither does it cover tubes for heat exchangers and similar plant. :
Specified elevated temperature 1.0 % proof stress values for certain steel types are now included and
additionally, 0.2 % proof stress values aic given for reference purposes. ’

Dimensions and masses per unit length of pipes and tubes are specified in BS 3500 *Dimensions and masses
per unit length of welded and scamless stcel pipes and tubes for pressure purposes: Metric units',
Other standards in the series are ’

BS 3601, ‘Steel pipes and tubes for pressure purposes. Carbon steel: ordinary duties’.

BS 3602, .‘Steel pipes and tubes for pressure purposes. Carbon steel: high duties’

BS 3603, ‘Steel pipes and tubes for pressure purposes. Carbon and alloy steel: low temperature duties’
BS 3604, ‘Steel pipes and tubes for pressure purposes. Low and medium alloy steel". -

For the purpose of Lhis standard, no difference is intended in the meaning between ‘pipe’ and ‘tube’ although
. idiomatic use prefers sometimes the one and sometimes the other.

3
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British Standard Specification for |
Welded austenitic stainless steel pipes
and tubes for pressure purposes -

1. General requirements

1.1 Scope |

L.1.1 Section 1 details the general requirements for both  *. types of austenitic steel pipe, suitable fof'gengral,
pressure and corrosion resisting purposes, covered by this standard, Succeeding sections each cover the specific
requirements for one of these forms of pipe as described in '1.1.5 and'1.1.6. '

1.1.2 Tables of dimensions and masses per unit length'of pipes are given in BS 3600.

/25 1.1.3 Text deleted. ' :
A 1.1.4 Text deleted.

I.1.5 Section 4 covers longitudinalty and spirally welded austenitic stec] pipes with specified room temperature*
properties. : T

1.1.6 Section 5 covers longitudinally and spirally welded austenitic steel pipes with specified elevated
temperature properties, ‘ 3

[.1.7 The designation codes for steel types are in accordance with those outlined in PD 6290.

1.1.8  All the types of steel specified are suitable for low temperature szrvice. In view of the gobd notch ductility

characteristics of the steels at temperatures down to - 196 °C, it has not been considered necessary to include
specified low temperature impact properiies. '

1.1.9 Elevated temperature proof stress properties are specified for pipes of all steel types covered by Sections 3
and 5.In addition, information on the stress rupture properties of seamless pipes of steels 304859, 316859,
321859 and 347859 which are specifically intended for use in the vreep range, is given in Appendix E and may be
used for design purposes. ‘ . '

1.1.10 This standard provides vor two categories of tect procedure designated categories 1t and 23 (see 1.11).
Test catepory 1 requires non-dostructive acceptance testing. " ' :

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

* * In case of dispute, room temperature shall be taken as 20°C, g o
t Category | is cquivalent to ISO Category IV, R Bl
i Category 2 is equivalent to iSO Catepory II. . ’ oy

0735 ] : ‘ Y
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1.2 Information to be supplied by the purchaser

The purchaser shall state in his enquiry and order:

(1) The number and appropriate section of this British Standard.
(2) The method of manufacture (see 1.4). :
(3} The type of steel selected from the compositions in the section rcferred to in 1) abovc
(4) The test category applicable (see 1.11),
(5) The pipe dimensions, i.e. outside (or inside) diameter and lh:ckness (see 1.4.3, 1.2 Sand BS 3600) and ,
length (see 1.10).
(6) The guantity in metres (feet) or number of lengths.
' (7) If he or his representative desires to witness the mechanical or other tests and the name of the mspectmg
authority, if any,
(8) If the intercrystalline corrosion tesl is requ1red (see 1.15),
(9) The condition of supply, if different from that specified in’L.6. ‘
(10)* If a proof stress test at elevated temperature is required (see 3.3 and 5.3), and, if so, the temperature
selected from Table 5 or Table 10 at which the test is to be carried out.
(11) 1f a hydraulic test is required for pipes in test category | (see 1.17), and if this test is required at a
pressure in‘excess of the appropriate maximum bar (lbfhn’)value given.
(12) If pipes for use with compression_type couplmgs are requlred (see 1.8.2 and 1 9 2)
{13} Any additional marking required (see 1.22).

NOTE. It is recommended that the purchaser gives details of design pressures and temperatures and, where appropnale the
corrosive conditions in service.

1.3 Designation

The pipes shall be designated by reference to the number of this standard and to codes indicating the method of
manufacture, type of steel, whether elevated temperature properties are verified and test category, e.g. BS 3605
CFS 304814 CAT 1 designates a test category | cold finished seamless pipe made from steel type 304514, and BS
3605 LW 304822 CAT 1, designates a longitudinally welded pipe supplied in the as welded condition made from
steel type 304522 and tested to category 1 requirements. If the pipes have verified elevated temperature proof
stress properties the letier E shall be added to the steel type in the designation e.g. BS 3605 LW 304322E CAT 1.

Details of the codes for the methods of manufacture are given in 1.4 and the codes for the various types of
austenitic steel based on PD 6290 are as shown in the appropriate Table 1,3, 6 or 8. ‘

* Applicable only to pipes with specified elevated temperature properlies.

.5
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1.4 Manufacture : ' o :
1.4.1 The pipes shall be manufactured from sleel produced by an electric process.
A sufficient discard shal! be made from each ingot to ensure freedom from harmful piping and undue

segregation,

14.2 The methods of manufacture given in the following list are covered by this standard and these are coded

{or designation purposes as shown. Pipes supplied are subiect to the dimensional limitations given in 1.8 and 1.9. : \
Methods of manuiacture Code
\
Seamless . S
Cold finished CFS . f‘ v
Hot finished . HFS i 3
Hot finished and machined HFM . i
3 Longitudinally welded : =
" As welded LW ‘ . o
I Welded and heat treated LWHT g
Weided, cold finished and heat treated - LWCF
‘ Spirally welded
. As welded swWo
Welded and heal treated SWHT
Welded, cold finished and heat treated SWCF

v . '
1.4.3 The size of pipe requnred shalt be ordered, according to the me(hod of manufacture, either by outside
diameter and thickness or inside diameter and thickness as foliows:

{1) Seamless cold finished pipes (CFS) are specified by cutside diameter and thickness or may be specified by
inside diameter and thickness by agreement between the purchaser and the manufacturer.

{2) . Seamless hot finished pipes {(HFS) are specified by outside diameter and thickness, (but see 1.8.3.2): .

(3) Seamiless hot finished and machined pipes (HFM) are to be Speclﬁed by inside diameter ang thickness to
sizes agreed between the purchaser and the manufacturer: R

(4) Longitudinally welded pipes (LW, LWHT and LWCF) and 5p1rally m,:.wd pipes (SW SWHT and SWCF)
are specified by outside diameter and thickness.

NOTL. The terms 'celd finished' and ‘hot finished” apply to the condition ef the pipes before heat treatmenl.

1.4.4 Seamless hot finished and machined pipes (HFM) shall have both the inner and outer surfaces machined.

1.4.5 Welded pipes shall be manufactured from flat rolled strip, longitudinally or spirally welded across the ‘ A
abutting edges by a conlinuous automatic welding process, with or without the addition of filler metal, If filler
wire is used, it shall comply with the requirements of*BS 2901, Part 2 and the anpropriate requirements of Table _
6 or Table B. _ * -

1.4.6 For welded pipes, welds joining lengths of strip shall be either cut out of the finished pipe, or dressed flush
on both surfaces, and shall be shown by radiography to be free from defects.

rd

1.4.7 Cold finished longitudinally welded pipes, subsequent to welding and prior to final heat treatment, shall be
) cold worked to give a minimum reduction in thickness of 25 %.

0737 | | :, - iA1T
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14.8 The ranges of outside and inside diameter dimensions available are as follows.

Available ranges

Yype ol pipe When specified by When specified by
(se02 1.4.2) : outside diameter . inside diameter

min, . min,

mn mm
CFS - ’ } 150

CFS foruse with . - 50 Not applicable
compression couplings

HES 889 355.6 See 1.8.3.2
HEM Not applicable 150 750
LW, LWHT and LWCF 610 Not applicable

LW, LWHT and LWCF for use : 50 . Not applicable
with compression couplings “'

SW, SWHT and SWCF . ¥ Not applicable

1.5 Chemical composition

The ladie analysis of the slee] shall show the appropriate chemical composition spec1ﬁed in- Table ", 6 o8, A
Appendix A shows the permissible deviations on product analysis. .

1.6 Heat treatment

1.6.1 finished welded pipes shall be supplied in the solution treated condition un!ess
otherwise agreed between the purchaser and the manvfacturer. )

1.6.2 For pipes supplied in the solution treated condition, the treatment shall consist of heating the pipes
uniformly to a temperature within the range given in Table 6 or 8 und then cooling rapidly in air or water.

1.7 Condition of pipes '
1.7.1 The pipes shall be well finished and shall be clean and free from such defects as can be eslabhshed by
lestmp and inspection in accordance with the test calcgory specified.

1.7.2 Dlpes having surface de{ecls that will not be harmful to the appropriate end use of the producl shall be
dcemed to comply with the standard.

1.7.3 Removal of surface defects by dressing shall be permitted, provided that the thickness of the pipe after
dressing is not less than the required minimum lhlckness The dressed areas shall blend in with the contours of the
pipes.

1.7.4 Spirw'y welded pipes may be repaired using the appropriate filler wire at the option of the manufacturer.
SWHT and SWCF pipes shall be repaired only before heat ireaiment or cold finishing. The repaired regions shall

be re-radiographed in accordance with Appendix D. The radingraphs shall be identified to indicate that a repair
has been carried out. :

1.7.5 Longitudinally welded pibes up to and including 60.3 mm (2.375 in) outside diameter, unless otherwise
agreed between the purchaser and the manufacturer, shall be dressed flush externally at the weld so that the plpe lS

smooth and circular to the eye, and the edges of the weld cannot be discerned.

1.7.5 The pipes shall be reasonably slra:ght smooth :md cylmdncal The ends shall be cut square with the axis
of the pipe. . . .

Documents
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1.7.7 Text deleted.

1.7.8 Welded pipes shall be supplied free from scale. Heat discolouration, and a thin vxide layer on the weld and

Z

" the adjacent parent metal, shall not be considered to constitute a scaled surface.
z_'f 1.8 Permissible variations in cross sectional dimensions for seamless pipes
- 1.8 Text deleted. <,
-f‘ ]
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1.9 Permissible variations in cross sectional dimensions for welded pipes

1.9.1 The tolerances on specified outside diameter and thickness are given in 1.92 or 1.9.3 dependmg on the
method of marnufacture. Coid finished pipes will enly be supplied to the tolerances gw°n in 1.9.2.2 if specified i in
the enquiry and order. o N i

N 19.2 Longitudinaﬂy weldcd pipes in sizes up to 610 mm (24.000 in) outside diameter-
1.9.2.1 ‘As welded’ and ‘welded and heat treated’ pipes (LW and LWHT): " i

Qutside diameter:

Up to and including 168.3 mm (6.625 in) "+ 0.5 % with a minimum of £0. 15 mm (0. 006 ln)
Over 168.3 mm _ £1.0% . S
Thickness, excluding the weld: Cx75% : B ) g Ll ‘

The height of the internal weld bead shall be not greater than 15 % of the speciﬁed thickness.  ©
1.9.2.2 ‘Longitudinally welded, cold finished and heat treated’ pxpes (LWCF) . , B ‘ 4

Outside diarneter:
‘Up to ard including 168.3 min (6.625 in) £0.5% \lﬂth a minimum of +0.15 mm (0. 006 in) 't

Over 168.3 mm ‘ 0% ‘ i

t\T—:S % .

Thickness:

1.9.2.3 Lonzitudinally welded pipes spéciﬁed for use with compression typé cé:qplings: ay,

Qutside diameter: . .
Up to and including 36'mm +0.10mm o Ca E;"i
Over 30 mm up to and including 38 mm % 0.5 mm - a 4

e

Over 38 mm up to and including 50 mm 7 £0.20mm : Lo T i
1 . . . |

Up to and including 1.000 in = 0.004 in
Over 1.000in up to and mcludmg 1.500 in _ *0.006in Lo
Over 1.500 in up to and including 2.000 in +0.008in . g ' N

Thickness: *757%:;

Eh

1.9.3 Spirally welded pipes in sizes 76.1 mm (3.000 in) outside diameter and above

1.9.3.1 ‘As welded’ pipes (SW) N S ‘
Qutside diameter: o 075 % oo s
Thickness: o £75% ‘ e
. These tolerances exclude the weld :
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{ f: 3 ' ’ ‘ . ’
1.9.3.2 ‘Spirally welded and heat treated’ pipes (SWHT):

Qutside diameter: - _ £ 1.5 %
Thickness: - A B $7.5%
. These tolerances exclude the weld
1.9.3.3 For both ‘as welded’ (SW) and ‘welded and heat treated’ (SWHT) pipes the external weld bead shall not
exceed 50 % of the specified thickness and the internal weld bead shall not exceed 25 % of the specified
thickness. Pipes with closer tolerances can be supplied by agreement between the purchaser and the manufacturer.
1.9.3.4. Spirally welded, coldl‘;{,‘mishecﬂl‘land heat treated pipes (SW(‘F)
’ Qutside dim_n‘eter:_ -\1';;‘ 15% ‘ . -
| Thickness: ' ' - Cx15%
19.3.5 Weld geometry
7 ‘ 'MlSdhgnment bétweea the abultmg edges. of pipes welded from one side only s |zl! not exceed 10 % of the - ,—,'Q i
' specified thickness. b HEE : b
Mlsahgnmcm Between the nbutllng edges of pipes wr-lded ['rom botiv the jnside and the uulsule shall not %
‘exceed 20 % of the specified thickness.”
Misalignment shail be 1aken as the difference in hclghl ot lhe edges of lhc external Wth searn measured from a =

datum line. The dalum line shall be constructed either

(1) parallel 101 longituding! line connecting the mldpoinls of the adjacent pitches(,' K
or (2 puraliel to the lougitudinal axis of the tube.

i

110 Length , ) ' ' A "

i

llOI Pipes shall be supplied in random lcngtln or in exact 1engl]1s as agreed between the purchaser
" and lhe manufacturer. :

' l ]0 2 Iflength is spmﬁcd exact’, lhe pcnmsmblc variation in lengh shall be as follows: ' A
K
3
A A
é .

(1) Lu?lgiludinally welded (LW, EWHT and LWCK) 3

=engths up Lo and including 6 m (20 f1): + 3 mm(0.125in) -

© Lengths over 6 m: + 6 mm{025 in)-0 K

(2)  Spirally welded (SW, SWIIT and swcr)’ | a8
. Lengths up Lo and including 6 m (20 f't) wo- .+ 6 mm(025 in)-0 . o~
Lengths over 6 m: e +125mm (0.5 in)-0

4 i

n

Ciy
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1.11 Testing of finished pipes

1.11,1 The manufacturer shall furnish and prepare the necessary test pieces and Eérry out the tests and
inspecttons specified below for the appropriate test category specified on the order. -

\ L/QX Type of test Test category =
o |t | ‘
" Tensile, 1.11.2 1.11.2 ° i
Flattening
' “ orbend i
Macroscopic 1.11.2 1.112

" Weld inspection NDT . NDT
T 1.18.3.1 1.183.2

. Intercrystalline Optional Optional
j"l-- 1.11.3 1.11.3
:: , Hydraulic Optional All pipes
B 1.17.3 1.37.1 _
Final iuspection | NDT Visual B
1.18.3.1 examination P
and visual . ) i
1.15.2 The number of pipes on which mechanical tests at room temperature shall be performed, i.e., tensile 0
test in accordance with 1,12, flattening or bend test in accordance with 1.13 and macrescopic examination in i
‘e dccordance with 1.14, siall be as follows: '

(1) Test category 1
In this test category test pieceh shall be taken from the following number of pipes:

From a batch of over 50 plpes 2 % of the number, and not less than two plpes
-From a batch of less than 50 pipes: one pipe.

For the purposes of this test category a batch shall be defined as follows:

Non-heat-treated pipes. A batch shall consist only of pipes of the same dlameter and thickness, manufaclurcd
from the same cast of steel,
Heat-treated pipes. A batch shall consist only of pipes of the same diameter and thickness, manufactured
- from the same cast of steel, subjected to the same finishing treatment in a continuous furnace or heat-treated in
i the same furnace charge in a batch type furnace.

(2) Test category 2
_~’_=_' In this test category the test pieces shall be teken from a batch at the foliowing rate related to outside diameter: .
Outside diameter:

. Up to and including 323.9 mm (12.750 in): one pipe in each 200 pipes as made
Over 323.9 mm: - one pipe in each 100 pipes as made.

-

The test pieces shall be taken at random from batches presented for inspection containing not more than 200
pipes as made. ‘
For the purposes of this test category a batch shall be defined as follows:

11
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A batch shall conuist only of pipes of the same diameter and’thickness, manufactured from material of the
same specification and under the same processing conditions presented for inspection in a reasunably
caniinuous manner,
A 1.11.3 When applicable, the intercrystalline corrosion test 1,15 is carried out only when spcc:ﬁed by the purcnaser The number
of pieces on which the test shall be carried put shall be as foliows:
1 % of the number »f pipes in each baich, with 2 minimum of ane pipe.
1.12 Tensite test.
A 1.42.1 Tensile tests \ . shall be carried out, for tests* at room lemperature, in ‘
accordance with BS 18, and for tests at elevaled temperatures, in accordance with BS 3688, Part 1. A
if 112 Text deleted.
1.12.2 For lomltudmally and spirally welded pipes the test plece may at the opijon of the mnnufacturer lake‘ j“
the form of' } v

(1) lengihs of pipe of full section.
or (2) strips cut longitudinally,
or {3) rings of the required widih, parted and flattened.

For longitudinally welded pipe, the stiip est piece shall not include the weld. For spically welded plpe the
strip or ring lest piece shall be prepared with the weld at the centre of the parallel poruon

V124 The (ensile strength, the 1.0 % proof stress (non-proportional elongation). R 1.0 and the percentage
ii elongation A shall be measured and shall comply with the requirements of Table 7,

1.12.5 For the purpose of this standard, the 1.0°% proof stress (total elongation) R0 may be determined
instead of the 1.0 % prooi stress (non-proportional elongation) R o for acceplance testing. in cases of dispute, .
the 1.0 % proor stress (non-proportional f.'long:,:mon)Rp1 o shall be cetermined. :

1.12.6 The percentage elongation shall be reporied with reference to a gauge length of L = 5.65/ 5, where
S ,-= original cross scctional mica, Where 50 mm or 2 in gauge lengths are used, the corresponding elongation on
5.65J S, should be obtained by reference to Appendix J. In cases of dispute, a gauge length of 5.65/.5; shall be
used.

1.13 Flattening or bend test

1.13.1 At the option of the manufacturer, and as determined by the dimensions of the pipe, either a flattening W
test or a bend test shall be carried out. i

1.13.2 Flattening test

1.13.2.1 Aring 40 mm (1.5 in) long shall be taken from one end of each selected pipe.
The ring shall be fattened cold between parallel, Rat platens, without showing crack or flaw until the distance
between the platens measured under load is nol greater than the value given in 1.13.2.2,
A The centre of the weld, when visible .shall be placed at l!\]& line of maximum bending,. K

1.13.2.2 For the flaitening test in accordance with 1.13.2,1 the distance between the platens shall not be greater
than the value given by the formula

H=(I+C)r
C+iD

where H = distance between platens in millimetres (inches)
t = specified thickness in m:dlimetres (inches)
[2\ D = spezified outside diameter in millimetres (inches)
¢ =aconstant = 0.09

‘ ‘ é‘.‘a!,
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1.13.3 Bend test

1.13.3.2 For welded pipes the test piece, which shall be taken from one end of each selected pipe, shall be a

segment cut from a ring not less than 12.5 mm (0.5 in) wide, or alternalively, in the case of spirally welded pipes,

shall be a longitudinal strip not less than 12,5 mm (0.5 in) wide. The centre of the weld, when visible, shall be at

the centre of the test piece. The edges may be rounded to a radius of 1.5 mm (0.0¢ n). s N
The Lest piece shall be doubled over cold, with the root of the weld in tension, round a bar of a diameter equal

to 3 times the thickness of the test piece, with a minimum of 6 mm (0.25 in), without showing crack or flawi

Slight tearing 4t the cdges of the test piece shall not be considered cause for rejection.

1.14 Macroscopic examination {welded pi(pes only)

1.id4.1 A sample cut from the end of each selected pipe for the flattening or bend test shall he macroscop:cally
examined before testing.

The edge of the sample for a distance of at least 25 mm (! in) each side of the weld or the complete section,
shali be ground to at least a 600 grit finish, and etched in a suitable reagent to reveal the weld structure,

1.14.2 When examined at a magnification of x10, the weld shall be free from defects such as cracks, porosity
and under-cutting, and shall exhibit complete fusion with the parent metal through the full thickness of the pipe.

1.1% Intercrystalline carrosion test

1.151 Seamless pipe test specimens shall consist of rings c. : from pipe in the heat treated and dcacaled
condition. For welded pipes, the tert specimens shall consist of rings cut from the finished pipe.

1.15.2 The rings shall be not less than 12.5 mm (0. 5 in} W1de and shall be smooth at the ends and free from
burrs.

When the pipe is of such a size that it is not ovwement to test the ring in full section, the test may be carried
out on a section cut from the ring.

1.15.3 The sensitizing treatment shall consist of heating the specimens to 650 °C for the length of time specified
in Table 1, 3, 6 or 8 followed by air cooling.

< 1.15.4 The specimens of all grades shall be immersed for 72 hours in a boiling solution of the following

composition: .
';'.:' /| Copper sulphate (Cu 50,4, 5H,0) . 1lg
¥ Sulphuric acid (sp.gr. 1.84) 98 g

made up with distilled waler to | litre,

Pracautions shall be taken to prevent concentration by evaporation.

1.15.5 Afiwecr immersion, rings shall be subjected to the flatiening test in accordance with 1,13.2 and sections cut
from rings shall be subjected Lo the bend test ta accordance with 1.13.3,

1.16 Retests

1.16.1 Should a test piece fail in any of the tests specified in 1.12 to 1.15 and,’if npproprinte,éj or 5.3, the
baich of pipes which it represents shall be deemed not to comply with this standard, unless ¢ither:

(1) two further tesis of the type which proved unsatisfactory are made on test pieces from the same pipe or
from another pipe from the same batch, and boih these further tests prove satisfactory, or

13
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(2) if cither of the further tests required by 1.16.1 (1) proves unsatisfactory, the pipes represented are
suitably heat treated and test pieces are selected and tested in accordance with all the tests required by this
statdard and all the tests are satisfuctory. ' : ‘ '

£.16.2 A pipe which has failed in any ‘test shall be deemed not to comply with this standard unless it has itself
been retested succesfully in accordance with 1.16.1 (1}or 1.16.1 (2).

1.17 Hydraulic test

1.17.1 Every pipe, except as provided for in 1.17.3, shall be tested at the manufacturers’ works to the.

appropriate hydraulic pressure given below. The test pressure shall-be maintained sufficiently long for proof and
inspaction, .

1.17.2 Any pipe failing (o withstand the hydraulic\‘i:ressure test shall be deemed not to comply with this
standard. '

1.17.3 If pipes have been subjected to non-destructive testing foi ‘acceptance purposes (test category 1) the
hydraulic test shull not be carried out unless required by the purchaser. '

[.17.4 For the hydraulic test in accordance with 117.1 the test pressure shall be calculated from the
appropriate following formula: ‘ ‘ - '

P= :ﬂ.‘g
D
where, for metric units
P = hydraulic test pressure in bars
¢ = specified thickness in millimetres
D =specified outside diameter (or inside diameter + 21) in millimetres _ . o
5 = 4 stress, which shall be taken as 70 % of the specified minimum 1.0 % proof stress at room temperature, in
newlons per square millimetre: 7

or

[ =]

Y
P=

where, for imperial units

P = hydraulic test pressure in pounds-force per square inch
= specified thickness in inches o
D = specified outside diameter (or inside diameter + 2} in inclies o
§ = a stress. which shall be (aken us 70 % of the specified minimum l..O":f"o prooy stress at room temperature, in
. piunds-force per square inch. ‘ ‘ P
1.17.5  Unless otherwise agreed between purchaser and manufacfﬁrer, the maximum test pressure applied shall be
70 bar (1000 Ibf/in*) for pipes in Sections 2 and 4, and 149/])5: (2000 1bf/in?) for pipes in Sections 3 and 5.
1.18 Non-destructive testing o

e

LI8.1 Non-destructive testing methods used fzii the purpose of quality control shall be at the discretion of the

manufaciurer except for SWCF CAT | pipéé {see 1.18.3.1{3)) and SW, SWHT or SWCE CAT 2 pipes (sce
1.18.3.2(2)). = i .

1.18.2 Seamless pipes. All scamless pipes of test category 1 shall be subjected 1o ultrasonic non-destructive
testing for acceptance purposes in-accordance with the requirements of Appendix B, - Sl '

If the purchaser requires ron-destructive testing other than that specified in Appendix B, the method of test
and the basis for acceptance shall be agreed between the purchaser and the manufacturer. ‘ 4

1.18.3 Welded pipes. All welded pipes shait be subjectad tv non-destructive {esting‘in accordance with 1.18.3.1
or 1.§8.3.2, dependent on the 1est category specified. ‘

-
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1.18.3.1 Test category ! .

(1) Longitudinally welded (LW LWHT or LWCF) .

Non-destrurtive testing shzll be used for continuous exammatlon of the weld area, as a quality control dunng
manufacture. ‘

All pipes snull be subjected to non-destructive testing for acceptance purposes in accordance wrth the
requirements »f Appendix B (ultrasonic) or Appendix C (eddy current) at the option of the manufacturer,
dependent on the manufacturing rouie that has been used and the dimensions of the pipe,. )

(2) Spiraly welded (SW or SWHT) | - -
The weld shell be subjected to spot radiography of at least 150 mm (6 in) in every 6m (20 ft) of p1pe in
accordance with Appendix D, for acceptance purposes. ‘

3) aplra iy welded (SWCF) :

The weld =11l be subjected to spot radiography of at least 150 mm (6 m) in every 15 m (50 t) of pipe, in
accordance with Appendix D, as a quality control during manufacture. ‘

All pipes shall be subjected to ultrasonic non-destructive testing for acceptance purposes in accordance with
the requirements of Appendix B. If non-destructive testing other than as specified in. Appendix B is used, the ‘
methud of test and basis for acceptance shall be agreed between the purchaser and the manufacturer.

1.18.3.2 Test category 2

(1) Longitudinally welded (LW, LWHT or LWCF)
Non-destructive testing shall be used for continuous examination of the weld area; as a quality control during
manufacture, _

(2) Spirally welded (SW, SWHT or SWCF)
The weld shall be subjecied to spot radiographv of at least 150 mm (6 in) in every 15 m (50 ft) cf pipe in
accordance with Appendix D, as a quality control during manufacture.

1.19 Inspection

The purchaser or his represenlatlvc shall have access, at all reasonable times, to those parls of the works cngdged P
on ihe production and testing of the pipes he has ordered.
The inspector shall have the right to select and mark the test pieces and to witness the tests.

1.20 Test certificates -

Test certificates shall be supplied giving the following information:

(1) Designation of the pipe.

(2) Ladle analysis.

(3) Room temperature test results.

(4) Elevated temperature test resuits when required by the order.

(5) Specified final heat treatmen. carried out by the manufacturer.

(6) A statement that the material complies with the requircments of this standard.

(7} For weldzd pipes, if filler wire is used, a statement that the filler wire complies with the r:rl'.-.ir:-:.u:. s of
of this standard.

1.21 Surface protection

Unless otherwise specified the pipes shall be supplied uncoated,

5
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o 1.22 Marking

1.22.1 Except as provided in 1.22.2 and 1.22.3, and unless otherwise agreed between the purchaser ‘and the
manufacturer, each length of pipe shall be legibly marked at frequent intervals along the length by stencilling or
other indelible marking. Paints contaiuing 13ad, zinc, copper or tin shall not be used.

The pipes shall not be stamped except on the end face of plain end pipe.

The marking shall consist of the following, in the sequence indicated:

(1) Manufacturer’s name or identification mark.
(2) Appropriate designation as given in 1.3.

Any additional markings required by the purchaser shall be specified on the order.

1.22.2 For pipes over 889 mm (3.5in) diameter the marking may be limited to each end of the pipe
commencing not more than 300 mm (12 in) from the end.

1.22.3 For small diameter pipes which are bundled, the mformanon in 1.22.1 inay alternatwely be stampad on
one or more metal or other durable tags, which shall be securely attached to each bundle.
Not more than one type of steel shall be included in any one bundle.

INRE
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2. Specific requirements for seamless pipes with
specified room temperature properties
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