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INTERNATIONAL STANDARD

1S0 9330-1: 1990 (E)

Welded steel tubes for pressure purposes — Technical

delivery conditions —

Part[1:

Unallpyed steel tubes with specified room temperature

properties

1 Scope

1.1 This|part of ISO 9330 specifies the technical delivery con-
ditions fof welded tubes of circular cross-section, made of
unalloyed fuality steel with specified room temperature proper-
ties. Thesg¢ tubes are intended for pressure purposes including
the transpprt of fluids under pressure.

Certain application standards and regulations permit the use of
these tubgs up to 350 °C (see annex A).

NOTE — The word ““tube’ is synonymous with “pipe’’.

1.2 See|ISO 404 for general technical delivery requirements.

2 Normative references

The following standards contain- provisions which, through
reference fin this text, constitute~provisions of this part of
ISO 9330.|At the time of publication, the editions indicated
were valid| All standardsre subject to revision, and parties to
agreements based on this-part of ISO 9330 are encouraged to
investigatq the possibility of applying the most recent editions
of the stahdards_indicated below. Members of IEC and ISO
maintain rggisters of curently valid International Standards.

1ISO 4200 : 1985, Plain end steel tubes, welded and seamless —

General tables’of ‘dimensions and masses per

1ISO 4948<): 1982, Steels — Classification — P

Linit length.

art 1: Classifica-

tion of:steels into unalloyed and alloy steels bassed on chemical

composition.
ISO 5252 : 1977, Steel tubes — Tolerance sys|

ISO 6761 : 1981, Steel tubes — Preparation d
and fittings for welding.

1ISO 6892 : 1981, Metallic materials — Tensile
1SO 7438 : 1985, Metallic materials — Bend te
ISO 8492 : 1986, Metallic materials — Tube —

ISO 8493 : 1986, Metallic materials — Tube —
test.

1SO 9302 : 1989, Seamless and welded (except
welded) steel tubes for pressure purposes —
testing for verification of hydraulic leak-tightng

1SO 9303 : 1989, Searmnless and welded (except|
welded) steel tubes for pressure purposes —

femns.

f ends of tubes

testing.

Ist.

Flattening test.
Drift expanding
su))merged arc-
Flectromagnetic

PSS.

submerged arc-
Full peripheral

ultrasonic testing for the detection of longitd

dinal imperfec-

1ISO 377 : ;
samples and test pieces.

ISO 404 : 1981, Steel and steel products — General technical
delivery requirements.

1ISO 1106-3 : 1984, Recommended practice for radiographic
examination of fusion welded joints — Part 3: Fusion welded cir-
cumferential joints in steel pipes of up to 50 mm wall thickness.

ISO 3205 : 1976, Preferred test temperatures.

1ISO 2566-1 : 1984, Steel — Conversion of elongation values —
Part 1: Carbon and low alloy steels.

trons:

ISO 9304 : 1989, Seamless and welded (except submerged arc-
welded) steel tubes for pressure purposes — Eddy current
testing for the detection of imperfections.

1ISO 9402 : 1989, Seamless and welded (except submerged arc-
welded) steel tubes for pressure purposes — Full peripheral
magnetic transducer/flux leakage testing of ferromagnetic steel
tubes for the detection of longitudinal imperfections.

1SO 9764 : 1989, Electric resistance and induction welded steel
tubes for pressure purposes — Ultrasonic testing of the weld
seam for the detection of longitudinal imperfections.
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IS0 9765 : - 1), Submerged arc-welded steel tubes for pressure

purposes — UIlrdbUIIIL [(:'btlny UT Iﬂb’ searm 70[' tne GGTGCTIOH OT
longitudinal and/or transverse imperfections.

3 Symbols and denominations

— reference to this part of 1ISO 9330;
— steel grade (see table 4);

— type of inspection and testing and corresponding docu-
ment (see 9.1 and clause 12).

4.2 Optional information

Enquiries and orders for tubes in accordance with this part of
ISO 9330 shall be supplemented, if it is deemed necessary by

the nurchaser with the indication of one orm fﬂ-m £nllanas

3.2 Symbols ffor tolerances

See 1SO 5252.
3.3 Symbols ffor tests

3.3.1 Tensile tgst

See I1SO 6892.

3.3.2 Flattening test
H = distance befween platens

K = constant fag¢tor of deformation

3.3.3 Hydraulid test
PE = test pressufe

o = stress which occurs in the metal during the test

4 Information to be supplied bythé purchaser

4.1 Mandatoty information

The purchaser shall state in hisienquiry and order the following
information:

— the denorination™tube’’;

e purcnaser, Witn tn€ inGicalion o1 One of More O € TOHnOW-
vickne ing optional requirements which are the subject~of special
agreements:

— steel-making process (see 5.1);

— special tolerances on outside. diameter gnd wall
thickness (see tables 7 and 8);

— requirements concerning) possible repair by|welding
(see 8.1.4);

— special straightness requirements (see 8.1.5);

— requirements/for trimming the internal weld [seam of
electric resistance or induction welded tubes (EQW) (see
7.3.2);

— product chemical analysis (see 9.2);
=" leak tightness test (see 9.4.2);
— specific marking (see 10.2);

— protective coating (see clause 11).

4.3 Example of an order

Example of an order for an electric-resistance welded tfibe con-
forming to the dimensional standard 1SO 4200, with an|external
diameter of 168,3 mm, a wall thickness of 4 mm and a standard
length (random length) of 4 m to 8 m, made of steel grade
TW 360 with specified room-temperature properties, t¢ be sub-
mitted to specific inspection and testing involving the igsuing of
an inspection certificate:

Tube ERW 1SO 4200 — 168,3 x 4 — 4to 8 — 1S0|9330 —
1 TW 360 — inspection certificate

— the manufactiring process;

— reference to the relevant dimensional standard;

— dimensions (outside diameter x wall thickness), in
millimetres (see 7.1);

— length (see 7.2);
— tolerance for exact lengths greater than 12 mm and for

submerged arc-welded tubes (see 7.3.3);

1) To be published.

5 Manufacturing process

5.1 Steel-making process

Unless otherwise agreed at the time of ordering, the steel-
making process is at the option of the manufacturer.

If he so requests, the purchaser shall be informed of the steel-
making process used.


https://standardsiso.com/api/?name=a90fdaf55123f296f51d4d23bff04e6d

5.2 Deoxidation process

Steels intended for the production of tubes covered by this part
of 1SO 9330 shall be killed, except for steel TW 320 which may
be semikilled.

5.3 Product-making process for tubes

Tubes covered by this part of ISO 9330 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

1SO 9330-1: 1990 (E)

3 Tubes manufactured by the electric resistance welding process
have a longitudinal or spiral weld formed by means of pressure applied
to the edges of the strip. These edges were heated to welding
temperature by the resistance to the passage of an electric current at,
and adjacent to, these surfaces. The electric current may be passed
either by direct contact or induction methods.

No filler metal is used during the welding process.

4 Tubes manufactured by the submerged arc-welding process have a
longitudinal or spiral weld deposited automatically without the applica-
tion of pressure to the plate or strip edges.

Welding is carried out by means of a bare wire electrode, the arcs being
enveloped in a granular flux, some of which fuses to form a removable

accordancé¢ with 5.4. Unless otherwise agreed, the process of
manufactufe is left to the discretion of the manufacturer.

Before commencing production, the manufacturer shall take
appropriat¢ measures to ensure that the tubes are manufac-
tured to a fonsistent quality.

Welding may be either longitudinal or spiral (see table 1). The

i 8 Nomen- ). Weld
welding p:locess shall be butt welding (grades TW 320 and clature Degcription positioh Symbol
TW 360 only), electric resistance welding or submerged arc- - -
welding Electric resistance Lonaitudihal
' Pressure and oorg spira ERW
NOTES welding induction welded
Butt welded Longitudinal BW
1 A welded tube is a tubular product obtained by shaping a flat-rolled - —
product and|then welding the edges. The weld may be longitudinal or Fusion Submerged Longitudipal SAW
spiral. welding arc-welded or spira

2 Tubes manufactured by the butt welding process have a
longitudinal |weld which is formed by means of pressure applied by
mechanically operated rolls on the edges of the strip. These edges
were heated to welding temperature in a furnace.

No filler mefal is used during the welding process.

Table 2 — Delivery conditions

slag covering. At least one pass is made on the inside¢ and one pass on
the outside of the tube.

5 The finished tubes shall not include welds used fpr joining lengths
of the hot or cold, flat-rolled strip prior te tube forming.

Table 1 — Manufacturing processes for tubes

5.4 Heat treatment and delivery condition

The tubes covered by this part of ISO 9330 shall be supplied in
one of the delivery conditions indicated in tablgs 2 and 3.

Method of forming and finishing
Welding Hot formed, Cold formed, Cold formed,
rocess Cold formed
P welded and welded and d Ided welded and
hot finished hot finished and welde cold drawn
Butt
welding tNotheatt Normalizing®
(see-5'3, note 2) reatmen
No heat s
ubcritical
Electric resistance treatment annealing™ ?
. . g .. 2)
welding Subcritical Normalizing
(see B '4!, note 3) angeajingm - "le’lg“ 3)
Normalizingz’
No heat
Submerged treatment
arc-welding Normalizing Subcritical
(see 5.3, note 4) annealing? e
e
Normalizing? /
1) At the option of the manufacturer, the heat treatment may be carried out on the whole tube or only on
the weld zone. )
2) The heat treatment is carried out on the whole tube.
3) Unless otherwise agreed at the time of ordering, grades TW 320, TW 360, TW 410 and TW 430 may be
supplied without heat treatment.
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The choice between these delivery conditions is generally left to
the discretion of the manufacturer. However, delivery of the
tubes in the normalized condition may be agreed upon at the
time of enquiry and order.

Table 3 — Heat-treatment conditions

The deviations, other than when maxima only are specified, ap-
ply either above or below the specified limits of the range, but
not both above and below, for the same element from different
sample products from the same cast.

When maxima only are specified, the deviation are positive
only.

6 Metallurgical properties

6.1 Chemical composition

6.1.1 Ladle anplysis

On ladle analysis| the steel shall show the composition given in
table 4 for the specified steel grade.

6.1.2 Productjanalysis

If a check analys|s on the product is required (see 9.2), the per-
missible deviatigns given in table 5 shall apply to the ladle

Temperature?, °C
Steel grade” Table 5 — Permissible deviations from the specified
g Subcritical Normalizing chemical composition limits given in table 4
annealing
, " Permissible deviation
w32 Eloment % (m/m)
TW 360 }
TW 410 640 to 700 870 to 949 (o] + 0,03
TW 430 -
TW 500 Si + 0,056
+
1) See table 4. Mn * 0,10
2) The tempertures are given as a guide. P + 0,005
+ 0,005

6.2 Mechanical properties

The mechanical properties of the tubes covered by this part of
ISO 9330, measured/at room temperature (23 °C + p °C, see
ISO 3205), are_given in table 6.

6.3 Weldability

Steels intended for the production of tubes covered by this part
of IS0 9330 are generally regarded as being eldable.
However, account should be taken of the fact|that the
behaviour of the steel during and after welding degends not
only on the steel, but also very much on the conglitions of
preparing and carrying out the welding and the fingl use for

analysis specified in table 4. which the steel is employed.
Table 4 — CHemical composition (ladle analysis) [% m/m]"
Steel C Si Mn P S
2)
grade max. max. max. max.
TW 320 0,16 - 0,30 to 0,70 0,040 0,040
TW 360 0,17 0,35 0,30 to 0,80 0,040 0,040
TW 410 0,21 0,35 0,40 to 1,20 0,040 0,040
TW.430 0,21 0,35 0,40 to 1,20 0,040 0,040
TW 5003 0,22 0,35 < 1,60 0,040 0,040

1) Elements not included in this table shall not be internationally added without the agreement of the
purchaser, except for elements such as aluminium which may be added for finishing of the cast.

All reasonable precautions shall be taken to prevent the addition of elements from scrap or other materials
used in the manufacture, but residual elements may be tolerated, provided that the mechanical properties
and applicability are not adversely affected.

If the amount of residual elements is likely to affect the weldability of the steel, the content of such elements
(ladle analysis) shall be stated in the documents mentioned in clause 12.

A maximum copper content of 0,25 % (m/m) may be requested by the purchaser in order to facilitate subse-
quent operations of forming.

2) Provisional designation awaiting an International Standard on this subject.

3) Additions of niobium, titanium and vanadium are permitted at the discretion of the manufacturer, unless
otherwise agreed between the purchaser and the manufacturer, up to the levels permitted for unalloyed
steels in 1SO 4948-1. In this case, the test certificate should state the level of these elements.
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Table 6 — Mechanical properties at room temperature

Bend Drift expanding test®
. en
Tensile test” test? Percentage increase
of D
i Upper yield stress Diameter
Steel Tensﬂeh or Elongation® of For d/D ratio®
strengt proof stress® mandrel
grade
Ry or Ry o A
R, min. min.
for thicknesses (mm) %
N/mm?
N/mm?2 5 <16 16 < d < 40 | t <08 > 0,8

TW 32 320 to 460 195 — 25 23 36 10 12

TW 36Q 360 to 500 235 225 25 23 36 10 12

TW 41 410 to 550 255 245 22 20 40 8 10

T™W 43(' 430 to 570 275 265 21 19 44 8 10

21 19

T™W™W 500 to 650 355 345 " m 44 6 8
1) SeeP.3 and 9.8.2.
2) SeeP.3 and 9.8.4.
3) SeeP.3 and 9.8.3.2.
4) For yvall thicknesses greater than 40 mm, the values to be obtained shall be the subject of agreement between the manufacturer and the
purchasgr at the time of ordering.
5) | = |ongitudinal; t = transverse.
6) d =|internal diameter; D = external diameter.

7 Dimiensions, masses and tolerances

7.1 Outside diameters, wall thicknesses and
masses

tubes covered by this part of ISO 9330 shallibe’selected from

The outs\Fe diameters, wall thicknesses and, masses of the
those givén in ISO 4200.

7.2 Lengths

7.2.1 THhe enquiry and orderShall state whether the tubes are
to be delivered with randot|éngths (see 7.2.2) or with exact
lengths (see 7.2.3).

7.2.2 If the tubes.are to be delivered with random lengths,
their Iengths shall_be within the usual length range of normal

productiop. The ‘relevant length ranges are dependent on the
diameter §nd wall thickness of the tube, as well as on the pro-

Table 7 — Tolerances on outside diameter and
wall thickness

Tolerances|’ on
mm D )

Outside diameter

+ 1,0 % with a

D <2191 minimum + 0,5 mm

F 10 % with a
rfimum £ 0,2 mm

+ 0,75 % with a m

D> 2191 maximum £ 6 mm

1) Different tolerances on D and & may be speciffed by agreement
between the purchaser and the manufacturer. Sde also ISO 5252.

7.3.2 Tolerance on the height of the weld seam

The heights of the external and internal weld seam shall be
within-the-teleraneetimitsindicated-in-table-8 (see 9.5).

duction facilities of the manufacturer, and shall be agreed at
the time of ordering.

7.2.3 If the tubes are to be delivered with exact lengths, the
length tolerances given in 7.3.3 shall apply.

7.3 Tolerances

7.3.1 Tolerances on outside diameter and wall

thickness, excluding the weld seam

The outside diameter and the wall thicknesses of the tubes
covered by this part of 1SO 9330 shall be within the tolerance
limits given in table 7 (see 9.5).

For the internal weld seam of pressure welded tubes, see 4.2.

7.3.3 Tolerances on exact lengths
For lengths up to and including 6 m: * 10 mm
For lengths above 6 m up to and including 12 m: + (1)5 mm

For lengths greater than 12 m and for submerged arc-welded
tubes (SAW) of any length, the plus tolerances are to be agreed
between the purchaser and the manufacturer.
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7.3.4 Ovality

For tubes of D < 457 mm, ovality is included in the limits of the
diameter tolerances.

For tubes of D > 457 mm and D/J < 100 the ovality shall not
exceed 2 %.

For tubes with a D/¢ ratio > 100, the values for ovality are to
be agreed between the manufacturer and purchaser.

8 Appearance and soundness

8.1.4 Surface defects shall not be repaired by hammering.

Repair by welding may be permitted by agreement and accord-
ing to a process agreed between the parties concerned.

8.1.5 The tubes shall be reasonably straight. Special re-
quirements regarding straightness shall be the subject of an
agreement.

8.2 Ends

8.1 Appearance

8.1.1 The tubes|shall have smooth internal and external sur-
faces with the degree of smoothness depending on the method
of manufacture.

8.1.2 The tubes|shall have a workmanlike finish but small im-
perfections are germissible, provided that the thickness re-
mains within the folerance limits.

8.1.3 Larger surface imperfections may be dressed, provided
that the thicknegs after dressing remains within the lower
tolerance limits.

Tubes shall be delivered with nominally square-cut-ends, free
from excessive burrs, or with bevelled ends (see(ISO [6761).

9 Inspection and testing

9.1 Documents on inspection and testing

9.1.1 Table 9 gives a survey of the inspection procedures and
the type of document$ considered in 1SO 404 whichH may be
agreed at the time-of enquiry and order for deliveries according
to this part of 1SO. 9330.

Table 8 — Tolerances on the height of the weld seam

Butt Electric resist:
Weld welded orrindﬁzlt?oannce Submerged arf):—welded
seam tubes welded tubes tubes

External — Trimmed

2 Ford < 8 mm: 3 mm

Not trimmed + 1,5 mm maximum :
Internal 0,3 mm + 0,053 Eg;g N ‘15 > ::r'f_mm 2'2 m
Trimmed 0,3 mm maximum ’ ' !

1) The values apply for both the external and the internal seam.

2) Seed4.2.

Table9-— Applicable inspection procedures and types of documents

Symbol Inspection and testing procedure Type of document designation
TR Non-specific testing and inspection™ Test report
Specific testing and inspection? by the Inspection certificate signed by the
€ quatified-department-of-the-manufacturer’'s——representativeof-thequalifieddepartment
works of the manufacturer’s works
Inspection certificate signed by the
ICP L . s manufacturer and purchaser or an
Specific inspection and testing® in the organization designated by the purchaser
presence of the purchaser or an - -
organization designated by the purchaser Inspection report signed by the
IR manufacurer and purchaser or his
representative

1) Non-specific inspection and testing means the inspection and testing carried out by the manufacturer in
accordance with his own procedures, on products made by the same manufacturing process, but not
necessarily on the product actually supplied.

2) Specific inspection and testing means the inspection and testing procedure carried out on the products
to be supplied, in order to verify whether these products comply with the requirements of the order.
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9.1.2 |f, in accordance with the agreements at the time of en-
quiry and order, a test report (TR) is to be provided, this shall
include:

a) a statement that the material complies with the re-
quirements of the order;

b) the results of a tensile test.

9.1.3 If, in accordance with the agreements at the time of
ordering, an inspection certificate (IC or ICP) or an inspection
report (1 i ided; e+ -
tion and tests described in 9.2 to 9.7 shall be carried out and
their resujts shall be stated in the document.

, the document shall include:
results of the ladle analysis;

b) tHe results of all inspections and tests pertaining to sup-
plemehtary requirements (see 4.2);

c) the symbols, code letters or code numbers relating the
order Aind the test pieces to the corresponding batches and
tested| tubes.

ting of chemical composition

9.2.1 Aftest of the chemical composition of the tubes may be
agreed upon at the time of ordering (see 9.8.1).

9.2.2 THe number of samples to be taken shall betagreed
upon by the parties involved at the time of ordering:

9.2.3 THe samples may be taken either

a) from the test pieces used for.the verification of the
mechgnical properties, or

b) frpm drillings taken through the whole thickness of the
tube g¢r from a solid section, at the same location as the
mechdgnical test samples.

9.3 Testing ‘of'mechanical and technological
charactFristics

1SO 9330-1 : 1990 (E)

Table 10 — Number of tubes per batch

Outside Number of tubes
diameter range per batch
mm
D < 1143 400 R .
with a maximum
14,3 < D < 3239 200 limit of 100
3239 < D 100 per batch

NOTES
1 For submerged arc-welded tubes (SAW) the batches shall con-

—Sisroftubes whithave been wetded usig e Jame type of filler

wires.

2 Any residual fraction of the batch is considergpd as a batch.

9.3.3 Number of tests

For each acceptance unit, the following test$ shall be carried
out:

— one tensile\test on the base material {see 9.8.2);

— oné tensile test on the weld (see 9.8.R) for tubes with

9.3.4 Selection of samples and test piec

D > 508 mm; for tubes with 219 mm < D
sile\test on the weld is not carried out
agreed at the time of ordering; for tubes W
a tensile test on the weld is not carried ou

— two flattening tests (see 9.8.3.1) for ¢

< 508 mm a ten-
Linless otherwise
ith D < 219 mm
t;

lectric resistance

or induction welded and butt welded tubeqd (ERW and BW),

with the weld positioned at 0° and 90°; f
tubes with D < 168,3 mm the flattening teg
ed by a drift expanding test (see 9.8.3.2) at
manufacturer; for ERW and BW tubes w
the flattening tests may be replaced at th
option by two bending tests, one test in
original curvature and one test in the reve

br ERW and BW
ts may be replac-
the option of the
th D > 508 mm
b manufacturer’s
the direction of
se direction, the

weld line being positioned at the centre of the test piece and

the weld bead removed;

— two bend tests (see 9.8.4) for submg
tubes (SAW), one test in the direction of ¢
and one test in the reverse direction, thd
placed at the centre of the test piece an
removed.

rged arc-welded
riginal curvature
weld line being
H the weld bead

p

9.3.1 Batch

When specific inspection is required, the delivery shall be divi-
ded into batches. A batch is formed by tubes of the same or
similar outside diameter, the same or similar wall thickness, the
same steel grade, the same manufacturing process and the
same heat-treatment conditions. The number of tubes per
batch shall comply with the conditions given in table 10.

9.3.2 Acceptance unit

The acceptance unit consists of one tube for each batch.

Samples and test pieces shall be taken at the tube ends and in
accordance with the requirements of ISO 377.

9.3.5 Location and orientation of the test pieces

9.3.5.1 Test piece for the tensile test of the base material

The test piece for the tensile test of the base material shall be
taken in accordance with the requirements of 1SO 6892.

At the manufacturer’s option, for tubes with D < 219 mm the
test piece is either a full tube section or is taken in a direction
longitudinal to the axis of the tube. In the latter case, the
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test piece shall be
test piece shall rep

taken from the side opposite the weld. The
resent the full thickness of the tube and shall

not be flattened before testing.

For tubes with 219 mm < D < 508 mm the test piece shall be
taken in a direction either longitudinal or transverse to the axis
of the tube, at the manufacturer’s option, unless otherwise

agreed at the time

of ordering. In both cases the test piece, at

the manufacturer’'s option, is either a flattened strip or a
machined round bar specimen. The test piece shall be taken
from the side opposite the weld. For tubes with an external

D > 508 mm the

test piece shall be taken in a direction

The tolerance on diameter is normally measured across the
diameter; however, for tubes where D > 457 mm this
tolerance may be measured by a circumference tape.

The ovality shall be measured across the diameter on the pipe
ends for a distance of 100 mm.

9.6 Visual examination

The tubes shall be submitted to a visual examination to con-
firm, in particular, their conformity with the requirements of 8.1
and 8.2.

transverse to the 4

xis of the tube. The test piece shall be taken

from the side opppsite the weld.

9.3.5.2 Test pied

The test piece fo

e for the tensile test on the weld

the tensile test on the weld shall be taken

transverse to the weld, with the weld at the centre. The test

piece shall be a st
and the weld bea

9.3.5.3 Test pied

ip section with the full thickness of the tube,
may be removed.

e for the flattening test

For ERW and BW tubes with D < 406 mm the test piece for the
flattening test shall consist of a tube section, in conformity with

1SO 8492.

For ERW tubes w
carried out on a h

9.3.6.4 Test pied

The test piece for
section, in confor

9.3.6.5 Test pied

The test piece for
the tube in accord
tubes with a thick]
consist of a segme
19 mm thick.

9.4 Leak tight

th D > 406 mm the flattening test may be
plf-ring section of the tube.

e for the drift expanding test

he drift expanding test shall consist of d tube
ity with ISO 8493.

e for the bend test

the bend test shall consist-of a section cut in
ance with the requirements of 1ISO 7438. For
hess greater than’20-mm the test piece may
nt with rectangular’section, 38 mm wide and

ness test

9.7 Non-destructive test of the weld

When requested in the order the tubes shall all ‘be submitted to
a non-destructive test of the weld.

9.8 Test methods and results
9.8.1 Chemical analysi$

9.8.1.1 If agreed atthe time of ordering, a check analysis shall
be carried out (se€)9v2.1 and 9.2.2).

9.8.1.2 The elements shall be determined in confornl:ty with
the methéds considered in the corresponding Intefnational
Standards.

Spectrographic analysis is permitted.

9.8.1.3 The results shall comply with the values in [table 4,
taking into account the permissible deviations given in fable 5.

9.8.2 Tensile test

9.8.2.1 The tensile test shall be carried out at room
temperature in conformity with ISO 6892 (see 9.3.3, 9.3]5.1 and
9.3.5.2).

9.8.2.2 The tensile strength, R, the proof stress, R 5, or
the upper yield stress, R, and the percentage elongatjon after
fracture, A, shall be determined during the tensile teT of the
base metal. The tensile strength, R, shall be determined dur-
ing the tensile test on the weld.

The percentage elongation after fracture shall be reporfed with
reference to a gauge length of 5,65 \/S_ where S_ is the|original

9.4.1 The tubes shall all be submitted to a leak tightness test.

9.4.2 Unless otherwise specified by the purchaser, the

hydraulic leak-tigh

tness test may be replaced, at the discretion

of the manufacturer, by a non-destructive test (see 9.8.5.2), ex-
cept for submerged arc-welded tubes (SAW).

9.5 Dimensional testing

The tubes shall be checked with respect to dimensions by

suitable methods.

cross-sectional area. If other gauge lengths are used, the cor-
responding elongation referred to a gauge length of 5,65 /S
shall be obtained in accordance with ISO 2566-1.

9.8.2.3 The results of the tensile test shall comply with the
values in table 6 for the steel grade concerned.

9.8.3 Flattening test or drift expanding test

9.8.3.1 Flattening test

The flattening tests (see 9.3.3) shall be carried out in conformi-
ty with 1SO 8492.
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For the two flattening tests the weld shall be at 0° and at 90° to
the direction of approach of the platens.

The test shall be carried out in two stages:

a) firstly, no crack shall appear in the weld up to the mo-
ment when the distance between the platens reaches two
thirds of the outside diameter of the tube (three quarters of
the diameter for butt welded tubes);

b) then, the base material shall not crack up to the mo-
ment when the distance between the platens reaches one

1SO 9330-1 : 1990 (E)

9.8.5.2 Non-destructive test

If the tube is not submitted to the hydraulic test defined in
9.8.5.1, it shall be submitted to a non-destructive test (see 9.4.2)
according to the electromagnetic test method of ISO 9302 or an

ultrasonic test.

9.8.6 Non-destructive test of the weld

Each tube shall be submitted by the manufacturer to a non-
destructive test of the weld as indicated below.

third |of the outside diameter of the tube (60 % of the
diaméter for butt welded tubes).

A slight |ncipient crack at the edges shall not be regarded as a
justificatfon for rejection.

9.8.3.2 |Drift expanding test

The drift|expanding test shall be carried out in conformity with
ISO 8493. The angle of the conical mandrel is 30°.

984 nd test

The bend test (see 9.3.3) shall be carried out in conformity with
ISO 7438. The two test pieces shall be doubled over, cold,
around almandrel with a diameter as indicated in table 6 for the
steel grade concerned, respectively in the direction of initial
curvaturg and in the opposite direction.

After testing, the test pieces shall show no crack or flaw,)but
slight pr¢mature failure at the edges shall not be considered a
cause fof rejection.

9.8.56 Lpak tightness test

9.8.5.1 [Hydraulic test

If the legk tightness test is carried out by a hydraulic test, the
test pressure is defined, up\te’a maximum of 70 bar, by the
following formula

_ gd
PE = 20——D

where

9.8.6.1 Electric resistance or induction'weld
welded tubes (ERW and BW)

The non-destructive test shall be‘carried out
of the test methods of 1SO"9303, 1SO 93(
ISO 9764, as agreed between the manufact
chaser at the time of erdering, with an accej

9.8.6.2 Submerged arc-welded tubes

The non-destructive test shall be carried out]
the manufacturer,

) either according to the ultrasonic
1SO 9765, with acceptance level L4, a
radiographic test method over a distance
the weld on both ends of the tube; in
specific International
method and the corresponding accepta
fixed by agreement between the purchas
facturer;

— or according to a radiographic test

ed tubes and butt

according to one
4, 1SO 9402 and
irer and the pur-
btance level L4.

at the option of

test method of
hd an additional
of 200 mm along
the absence of a

ce level shall be
r and the manu-

Standard, the :Ediographic test

method; in the

absence of a specific International Stanrard, such a test

method and the corresponding accepta
fixed by agreement between the purchas|
facturer.

The radiographic examination shall in any cas

compliance with the recommended pract
1ISO 1106-3.

9.8.6.3 Skelp end welds for spiral welde

tested at the option of the manufacturer,

radiographic or ultrasonic test method as sp¢

ce level shall be
br and the manu-

b be carried out in
ce 'described in

 tubes shall be
by either a
beified in 9.8.6.2.

PE is the test pressure, in bars;

D is the specified external diameter, in millimetres;

d is the specified wall thickness, in millimetres;

g is the stress, in newtons per square millimetre, corre-
sponding to 80 % of the specified minimum value of R or
Rp,2 (see table 6) for the steel grade concerned.

The test pressure shall be maintained for at least 5 s.

The tube shall withstand the test without showing leaks or visi-
ble deformation.

9.9 Invalidation of the tests

See ISO 404, 6.4.

9.10 Re-tests

See I1SO 404, 6.5.

9.11 Sorting or re-treatment

See ISO 404, 6.6.
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‘Marking

10.1 Marking to be applied

' The following marking shall, according to the size of the tubes,
sither be applied on a label attached to the bundle or the box of
:ubes, or be marked indelibly at one end of each tube.

The marking shall include the following information:

a) the mark of the manufacturer of the tubes;

10.2 Specific marking

Other marking may be applied if specifically requested in the
order.

11 Protection

The tubes are normally delivered without protection or with the
manufacturer’s normal mill protection.

If special protection is to be applied, this shall be specified in
the enquiry and order.

b) the designgtion of the steel grade, with the addition of
the letter N if the order specified a normalizing treatment;

c) the mark of the inspector, if an inspection certificate (IC
or ICP) or an ifspection report (IR) (see table 9) were re-
quested;

d) reference tp this part of 1ISO 9330.

12 Documents

Documents issued shall conform with 9.1,

13 Claims after delivery
See IS0 404: 1981, clause 12!
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