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Foreword

IS0 (the International Organization for Standardization) is a worldwide faderation of
national standards bodies (150 member bodies). The work of preparing Intermational
Standards is nomally carried out through 150 technical committees. Each mambar
body interested in a subject for which a technical committes has been established has
the right to be represented on that committes. Intemational organizations, govem-
mental and non-governmental, in liaison with IS0, also take part in the work, 1S0O
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft International Standards adoptad by the technical commitiess are circulated to
the member bodies for approval before their acceptance as International Standards by
the |50 Council. They are approved in accordance with 1SO procedures requiring at
lzast 76 % approval by the member bodies voting,

Intermational Standard 1S0 9330-1 was prepared by Technical Committes ISQO/TC 17,
Steal.

It constitutes a partial revision of IS0 2604-3 : 1975 and IS0 26046 : 1978,

IS0 9330 consists of the following parts, under the general title Welded steel tubes for
pressure purposes — Technical defivery conditfons:
—  Part 1: Unalloyed steel tubes with specified room temperature properties

—  Part 2: Efecitric resistance and induction welfded unalfoyed and alfoyed steef
tubes with specified elevated temperature propertios

— Part 3: Electric resistance and induction welded unalloyed and alfoyed steef
tubes with specified low temperature properties

—  Part4: Submerged arc-welded unalloyed and alloyed steel tubes with specified
' elevated temperature properties

—  Part 5: Submerged arc-welded unalloyed and alloyed steel tubes with specified
fow temperature properties

Annax A of this part of 150 2330 is for information only.
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INTERNATIONAL STANDARD

1S0 9330-1: 1990 (E)

Welded steel tubes for pressure purposes — Technical

delivery conditions —
Part 1:

Unalloyed steel tubes with specified room temperature

properties

1 Scope

1.1  This part of 150 9330 spacifias the technical delivery con-
ditions for welded tubes of circular cross-section, made of
unalloyed quality steel with specified room temperature proper-
ties. These tubes are intended for pressure purposas including
the transport of fluids under pressure.

Certain application standards and regulations permit the use of
these tubes up to 350 °C (see annax Al

NOTE — The word "tuba" i5 synonymous with “pipe’’.

1.2 See ISO 404 for general technical delivery requirements.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
IS0 9330. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of IS0 9330 are encouraged 10
investigata the possibility of applying the most recent editions
of the standards indicated below. Members of IEC and 1SO
maintain registers of curently valid International Standards.

IS0 377 : 1985, Wrought steel — Selection and preparation of
samples and test pieces.

IS0 404 : 1981, Steal and steel products — General technical
delivery requiraments.

ISO 1106-3 : 1984, Recommended practice for radiographic
axamination of fusion welded joints — Part 3: Fusion weldad eir-
cumnferential joints in steel pipes of up to 50 mm wall thickness.
ISO 3206 : 1978, Preferred test temperatures.

IS0 2566-1 ; 1984, Steel/ — Conversion of elongation values —
Part 1: Carbon and low affoy steels.
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IS0 4200 : 1985, Plain end stesl tubes, welded and seamlsss —
General tables of dimensions and masses per unit length.

IS0 4948-1 ; 1982, Steals — Classification — Part 1: Classifica-
tion of steels into unalloyed and alloy steels based on chemical
compasition.

IS0 6262 : 1977, Steef tubes — Tolarance systems.

IS0 6761 : 1981, Steef tubes — Praparation of ends of tubes
and fittings for welding.

IS0 6892 : 1981, Metallic materials -~ Tensile testing.
ISO 7438 : 1985, Metallic materials — Bend test.
IS0 8492 : 1986, Metallic materials — Tube — Flattening test.

ISO 8493 : 1988, Metallic materials — Tube — Drift expanding
test.

IS0 9302 : 1989, Seamless and welded (except submerged arc-
welded) steaf tubes for prassure purposes — Electromagnetic
testing for verification of hydraulic leak-tightness.

ISD 9303 : 1989, Seamless and welded (except submerged arc-
welded) steel tubes for pressure purposes — Full peripheral
ultrasonic testing for the detection of longitudinal imperfec-
tians.

150 9304 : 1989, Seamiess and welded (except submerged arc-
walded) steel tubes for pressure purposes — Eddy current
testing for the detection of imperfections.

IS0 9402 : 1989, Seamless and welded (except submerged arc-
waldad) stesf tubes for pressure purposes — Full perfpheral
magnetic transducer/flux leakage testing of ferromagnetic steel
tubes for the detection of longitudinal imperfections.

S0 9764 : 1989, Electric resistance and induction welded stee/
tubes for pressure purposes — UWitrasonic 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 — UWtrasonic testing of the seam for the detection of
longitudinal and/or transverse imperfections.

3 Symbols and denominations

3.1 Fundamental symbols
D = specified external diameter

d = specifisd wall thickness

3.2 Symbols for tolerances

Ses IS0 5252.
3.3 Symbols for tests

3.3.1 Tensile test

See |50 6892,

332 Flattening test
H = distance between platens

K = constant facter of deformation

3.3.3 Hydraulic test
PE = test pressura

o = stress which occurs in the metal during the test

4 Information to be supplied by the purchaser

4.1 Mandatory information

The purchaser shall state in his enquiry and order the following
information:

— the denomination "tube”;
— the manufacturing process:
— reference to the relevant dimensional standard:

— dimensions (outside diameter ® wall thicknessl, 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 bo publishad.

3]
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— reference to this part of 1S0O 9330:
— steel grade (sec tabla 4);
— type of inspection and testing and corresponding docu-

ment (see 8.1 and clause 12).

4.2 Optional information

Enquiries and orders for tubes In accordance with this part of
IS0 9330 shall be supplemented, if it is deemed necessary by
the purchaser, with the indication of ane or more of the follow-
ing optional requirements which are tha subject of special
agraaments:

— steel-making process (see 5.1);

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

— requirements concerning possible repair by welding
(sen 8.1.4);

— special straightness requirements [see 8.1.5);

— requirements for trimming the internal wald seam of
electric resistance or induction welded tubes (ERW) (see
7.3.2):

— product chemical analysis (see 9.2);
— leak tightness test (see 9.4.2):
— sgpecific marking (ses 10.2);

— protective coating (see clause 11).

4.3 Example of an order

Example of an order for an electric-resistance welded tube con-
farming to the dimensional standard IS0 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, to ba sub-
mitted to specific inspaction and testing involving the issuing of
an inspection certificata:

Tube ERW 150 4200 — 1683 x 4 — 4 to B — IS0 9330 —
1 TW 360 — inspection certificate

5 Manufacturing process

5.1 Steel-making process

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

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

Stesls intended for the production of tubes covered by this part
of 1S0 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 150 3330 may be hot-finished or
cold-finished, The terms “hot-finished"” and "cold-finished”
apply to the condition of the tube befora it is heat-treated in
accordance with 5.4, Unless otherwise agreed, the process of
manufacture is left to the discretion of the manufacturer.

Bafore commencing production, the manufacturer shall take
appropriate measures to ensure that the tubes are manufac-
tured to a consistant quality.

Welding may be either longitudinal or spiral {see table 1). The
welding process shall be butt welding (grades TW 320 and
TW 360 only), electric resistance welding or submarged arc-
welding.

MOTES

1 A welded tube is a tubular product obtained by shaping a flat-rolled
product and then welding the aedges. The weld may be longltudinal or
spiral.

2 Tubes marufactured by the butt welding process have a
longitudingl weld which is formed by means of pressure applied by
machanically operated rolls on the adges of the strip. These edges
ware heated to welding temporature in & fumaca.

Ma filler matal ks used during the welding process.

1S0 9330-1 : 1930 (E)

3 Tubes manufactured by the electric resistance welding process
have a longitudinal or spiral weld formed by mesns of pressure applied
to the edges of the strip. Thesa edges were heated to welding
tamperature by the resistance to the passage of an elactric currant at,
ond odjacent to, thoso surfaces. The oloctric current may be passoed
sither by direct contact or induction methaods.

Mo filler metal is used during the welding process.

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

Walding is carried out by means of a bare wire electrode, the arcs being
envelopad in @ granular flux, some of which fuses to form o removabla
slag covering. At least one pass is made on the inside and onae pass on
the outside of the tuba.

§ The finished tubas shall not include welds used for Joining lengths
of the hot or cold, flat-rofled strip prior to tuba forming.

Table 1 — Manufacturing processes for tubes

Nomen- . Weld
slatore Dascriptian position Symbaol
Electric resistance .
p - e Luﬂgllu_:lilnal ERW
welding | induction welded | %%
Butt welded Longitudinal Bw
Fusion Submerged Longitudinal SAW
welding arc-welded or spiral

5.4 Heat treatment and delivery condition

The tubes covered by this part of IS0 9330 shall be supplied In
one of the delivery conditions indicated in tables 2 and 3.

Table 2 — Delivery conditions

Method of forming and fintshing
Walding Hotformed, | Cold formed, Cold formed,
pracess welded and welded and i“‘: ":'If::: welded and
hot finished hot finished e cold drawn
Butt
welding 1:]3;1hw1 Normalizing?
{see 5.3, nota 2) e | S
Mo heat T
uberit
Electric resistance wagtmant annenling” ]
welding Subcritical Monmalizing®
]
|ses 5.3, note 3) annealing Normalizing " ¥
Nofmullzfng"" -
No heat
Subrmerged treatrmant
arc-walding Marmalizing Subceritical
{sea 5.3, nota 4) annealing®
Naormalizing™
1} At the option of the manufacturer, the heat treatment may ba carrled out on the \:m:ne tube or only on
the weld zone.
2} The heat treatment is carded out on the whole tube,
A Unless otherwise agread at the time of ordering, grades TW 320, TW 360, TW 410 and TW 430 may ba
supplied without heat treatment.

Copyright by the International Organization For Standardization
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The cholce 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
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The deviations, other than when maxima only are specifiad, ap-
ply either above or below the specified limits of the range, but
not both above and below, for the same element from different

www . bzFxw. com

time of enquiry and order. sample products from the same cast.

Whan maxima only are specified, the deviation are positive

Table 3 — Heat-treatment conditions only.
Temperature®, °C
Stesl grada! Table b — Permissible deviations from the specified
2 S“b“’i::“l Normalizing chemical composition limits given in table 4
annealing
TW 320 Elermnent Farmla::l:l;f:nuiatinn
TW 360
TW 410 640 to 700 870 to 949 c + 0,02
ann.r ﬁ Si + 0,05
1} Seo table 4. Mn + 0,10
2} The temperatures are given as a guide, b + 0,005
+ 0,005

6 Moetallurgical properties 6.2 Mechanical properties

The machanical properties of the tubes covered by this part of
IS0 9330, measured at room temperature (23 °C + & °C, ses
IS0 3205), ara given in table 6.

6.1 Chemical composition

6.1.1 Ladle analysis
6.3 Weldability

Steels intended for the production of tubes covered by this part
of |S09330 are generally regarded as being weldable,
However, account should be taken of the fact that the
behaviour of the steel during and after welding depends not
only on the steel, but also very much on the conditions of
preparing and carrying out the welding and the final use for
which the steel is employed.

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

6.1.2 Product analysis
If a check analysis on the product is required (see 9.2), the per-

missible deviations given in table & shall apply to the ladle
analysis specified in table 4.

Table 4 — Chemical compaosition (ladle analysis) [% m/m] !

Etaalﬂ C Si Mn P s
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
™ 410 0,21 0,35 0,40 10 1,20 0,040 0,040
TW 430 021 0,35 0,40 10 1,20 0,040 0,040
TW 6003l 0,22 0,36 < 1,60 0,040 0,040

, 1) Elaments not included fn this table shall not be internationally added without the agreement of the
| purchasar, except for slements such as aluminium which may be added for finishing of the cast.

All reasonable precautions shall be taken to pravent the addition of alements from serap or other materials
used in the manufacture, but residual alemants may be tolorated, provided that the mechanical properties
and applicabllity are not adversely atfected.,

If the amount of residual elemants ks likely to affect the weldablity of the steel, the content of such elamants
(ladle analysis) shall be stated in the documents mentioned n clause 12,

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

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

3} Additions of nloblum, titanium and vanadium are permitted at tha discretion of the manufacturer, unless

otherwise agreed between the purchaser and the manufacturer, up to the levels permitted for unalloyed
steals in IS0 4948-1, In this case, the test certificate should state the lovel of these alements.

Copyright by the International Organization For Standardization
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Table 8 — Mechanical properties at room temperature

Bend Drift expanding test™
Tensile tost" t;tm Percentage increase
of D
Upper yiald strass Diameter
Steel Tensile or Elongation®™ of For d/D ratio®
tee strength proof stross® mandral
grade
RUH ar leg A
R min, min
for thicknesses (mm)
M mm®
N/mm? i <16 16 < 4 < 40 I t < 08 = 08

™ 320 320 o 480 195 - pa s 73 34 10 12

TW 380 360 to 50O 236 226 26 23 34 1_0__ 12

TW 410 410 to 550 756 245 22 20 44 B8 10

TW 430 430 to 570 276 266 21 19 44 e B8 10

21 19

TW 500 500 to 650 355 M6 ) b 44 8 8
1) See 9.3 and 9.8.2.
2) Sem9.3andf.B.d.
3 See93and98.3.2
4) For wall thicknasses greater than 40 mm, tha values to be obtained shall be the subject of agreement between the manufacturer and the
purchaser at the time of ardering.
Bl | = longitudinal; t = transverse.
6! d = internal diameter; [} = extornal diamater.

7 Dimensions, masses and tolerances

7.1 Outside diameters, wall thicknesses and
masses

The outside diamatars, wall thicknesses and masses of the
tubes covered by this part of 150 8330 shall be selected from
those given In 150 4200,

7.2 Lengths

7.2.1 The enquiry and order shall state whether the tubes are
to be delivered with random lengths (see 7.2.2) or with exact
lengths (see 7.2.3).

7.22 If the tubes are to be delivered with random lengths,
their lengths shall be within the usual length range of normal
praduction. The ralevant length ranges are depandent on the
diameter and wall thickness of the tube, as well as on the pro-
duction facilities of the manufacturer, and shall be agreed at
the time of ordering.

7.23 |f the tubes are to be delivered with exact langths, 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
covared by this part of 1S0 9330 shall be within the tolerance
limits given in table 7 |see 9.5),

the International Crganization For Sandardization
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Table 7 — Tolerances on outside diameter and
wall thickness

Outside diametar Tolerances' on
mim o ']

+ 1,0 % witha

D < 2,1 minimum 0,5 mm

* 0,76 % with a
maximum L 8 mim

+ 10 % with a
minimum + 0,2 mm
D > 2191

1) Ditferent tolerances an D and 4 may be specified by agresment
hatwesn the purchaser and the manufacturer. See also 150 5262,

7.3.2 Tolerance on the height of the weld seam

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

For the internal weld seam of pressure walded 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: + 65 mim

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

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

For tubes of 2 > 457 mm and D/4d < 100 the ovality shall not
excoed 2 %.

For tubes with a £2/§ ratio > 100, the valuas for ovality are to
be agresd batween the manufacturer and purchaser,

8 Appearance and soundness

8.1 Appearance

8.1.1 The tubses 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-
parfections are permissible, provided that the thickness re-
maina within the tolerance limits.

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

B.1.4 Surface defects shall not be repaired by hammering.

Ra‘qair by welding may ba permitted by agreement and accord-
ing to a process agreed between the parties concerned.

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

8.2 Ends

Tubes shall be delivered with nominally square-cut ends, free
from excessive burrs, or with bevelled ends (ses IS0 6761).

9 Inspection and testing

9.1 Documeants on inspection and testing

9.1.1 Table 9 gives a survey of the inspection procedures and
the type of documents considered in 1SO 404 which may be
agread at the time of enquiry and order for deliveries according
to this part of 150 9330,

www . bzfxw. com

Table 8 — Tolerances on the height of the weld seam

Wald w?ar::;d Ehztr':f“;::::;n“ Submaerged arc-welded
|
- tubes welded tubes tubas
Extarnal - Trimmed
- Ford < Bmm; 3 mm
ntemal Ot timmed | o+ 008 8 |t 1S mm maximum® | ForB <4 < 14,2mm: 3,5mm
Trmmod ! g 0.9 rm maidbivam Ford > 14,2 mm; 4,8 mm
11 The values apply for both the external and the intemal seam.
2] Ses 4.l

Table 8 — Applicable inspection procedures and types of doocuments

Symbaol Inspection and testing procedura Type of document designation
TR Noen-specific testing and inspection Test report
Specific wsting and inspection® by the Inspection certificate signed by the
IC qualified department of the manufacturer's rapresentative of the qualified department
works of the manufacturar's works
Inspaction certificate signed by the
ICP : 3 manufacturer and purchasar or an
Specific inspaction and testing in the erganization designated by the purchaser
presance of the purchaser or an - -
organization designated by the purchaser Inspection report signed by the
IR manufacurer and purchaser or his
represantative

1} Mon-specific inspection and testing means the inspection and testing carried out by the manufacturer in
acoordance with his own procedures, on products made by the same manufacturing process, but not
necessarily on the preduct actually supplied.

2] Specific iInspection and testing moans the inspection and testing precedure carred out on the products
to ba supplied, In order to verify whether these products comply with the requirements of the ordar.

-1}
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9.1.2 If, in accordance with the agreements at the time of en-
quiry and order, a test report [TR) is to be provided, this shall
include:

al a statement that the material complies with the re-
quiraments of the order;

bl the results of a tensile test.

9.1.3 If, in accordance with the agreements at the time of
ordering, an inspection certificata (IC or ICP} or an inspection
raport (IR} (see table 9) is to be provided, the specific inspac-
tion and tests describad in 9.2 to 9.7 shall be carried out and
their results shall be stated in the document.

In addition, the document shall include:
al the results of the ladle analysis;

bl the results of all inspections and tests pertaining to sup-
plementary requirements (see 4.2);

¢} the symbols, code letters or code numbers relating the
order and the test pieces to the corresponding batches and
tested tubes.

9.2 Testing of chemical composition

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

922 The number of samples to be taken shall be agread
upon by the parties involved at the time of ordering.

9.23 The samples may be taken either

a) from the test pieces used for the verification of the
mechanical properties, ar

bl from drillings taken through the whole thickness of the
tube or from a solid section, at the same location as the
mechanical test samples.

9.3 Testing of mechanical and technological
characteristics

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 tuba for each batch.

Copyright by the International Organization For Standardization
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Table 10 — Number of tubes per batch

Outside Number of tubes
diameter range par batch
mm
_Ejﬁ'a.h — _._dm with a8 maximum
M43 < D < 3239 200 limit of 100
3238 < D 100 P e

NOTES

1 For submarged arc-welded tubes (SAW] the hatches shall con-
sist of tubes which have been welded using the same type of fillar
wires.

2 Any residual fraction of the hatch is considerad as a batch.

9.3.3 Number of tests

For sach acceptance unit, the following tests shall ba carried
out:

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

— ona tensile test on the wold (see 9.8.2) for tubes with
[ > 508 mm; for tubes with 219 mm < D < 608 mm a ten-
sile test on the weld is not carried out unless otherwise
agreed at the time of ordering; for tubes with D < 219 mm
a tensile test an the weld Is not caried out;

= two flattening tests (see 9.8.3.1) for electric resistance
or induction welded and butt welded tubes (ERW and BW),
with the weld positioned at 0* and 20°; for ERW and BW
tubes with D < 168,3 mm the flattening tests may be replac-
ed by a drift expanding test (see 9.8.3.2) at the option of the
manufacturer; for ERW and BW tubes with D = 508 mm
the flattening tests may be replaced at the manufacturer’s
option by two bending tests, one test in the direction of
original curvature and one test in the reverse direction, the
weld line being positioned at the centra of the test piece and
the weld bead removed;

— two bend tests (see 9.8.4) for submerged arc-welded
tubes (SAW], one test in the direction of original curvature
and one test in the reverse direction, the weld line being
placed at the centre of the test piece and the weld bead
removed.

9.3.4 Selection of samples and test pleces

Samples and test pieces shall be taken at the tubs ends and in
accordance with the roquirements of 1S0 377.

935 Location and orientation of the test pieces

9.35.1 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 1S0 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 taken from the side opposite the weld. The
test piace shall represent the full thickness of the tube and shall
not ba flattened before testing.

For tubes with 219 mm < D < 608 mm the test piece shall ba
taken in a direction either longitudinal or transverse to the axis
of the wbe, at the manufacturer's option, unless otherwlse
agreed at the time of ordering. In both cases the test plece, 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 > BB mm the test plece shall be taken in a direction
transversa to the axis of the tube. The test piece shall be taken
from the side opposite the weld.

89.36.2 Test piece for the tensile test on the weld

The test piece for the tensile 1est on the weld shall be taken
transvarse to the weld, with the weld at the centre. The test
plece shall be a strip section with the full thickness of the tube,
and the weld bead may be remaoved.

9.3.6.3 Tast piece for the flattening test

For ERW and BW tubes with I} < 406 mm the test piece for the
flattening test shall conaist of a tube section, in conformity with
1S0O 8492,

For ERW tubes with I} > 408 mm the flattening test may be
carried out on a half-ring section of the tube.

8354 Tast plece for the drift expanding test

The test piace for the drift expanding test shall consist of a tube
section, in conformity with 1S0 8493,

9.3.5.5 Test pleca for the bend test

The test piece for the bend test shall consist of a section cut in
the tube in accordance with the requirements of IS0 7438. For
tubes with a thickness greater than 20 mm the test piace may
consist of & segment with rectangulor section, 38 mm wide and
19 mm thick.

9.4 Leak tightness test
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-tightness 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 mathods.
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The tolerance on diameter is normally measured across the
diameter; however, for tubes where I} > 457 mm this
tolerance may ba measured by a circumfarence tape.

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

9.8 Visual examination

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

9.7 MNon-destructive test of the weld

When requestad 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 analysis

9.8.1.1 If agreed at the time of ordering, a check analysis shall
ba carried out (see 9.2.1 and 9.2.2).

9.8.1.2 The elements shall be determined in conformity with
the methods considered In the corresponding International
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 table 5.

8982 Tensile test

9.8.21 The tensile test shall be camied out at room
temperature in conformity with 150 6892 (see 8.3.3, 3.3.6.1 and
9.3.5.2).

9.8.22 The tensilo strength, R, the proof stress, Ry 4, or
the upper yield stress, R, and the percentage elongation after
fracture, A, shall be determined during the tensile test of the
base metal. The tensile strength, R, shall be determined dur-
ing the tensile test an the weld.

The percentage elongation after fracture shall be reported with
reference to a gauge length of 6,65 /S, where S, Is the original
cross-sectional area. If other gauge lengths are used, the cor-
responding elongation referred to a gauge length of 5,65 -JS_D
shall be obtained in accordance with IS0 2566-1,

9.8.2.3 The results of the tensile test shall comply with the
values in table 6 for the steal 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 150 8482,
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For the two flattening tests the weld shall be at 0° and at %0° to
the direction of approach of the platens.

The test shall be carried out in two stages:

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

bl then, the bass material shall not crack up to the mo-
ment when the distance between the platens reaches one
third of the outside diameter of the tube (B0 9% of the
diameter for butt welded tubes),

A slight inciplent crack at the edges shall not be regarded as a
justification for rejection.

9.8.3.2 Drift expanding test

The drift expanding test shall be carried out in conformity with
IS0 8493, The angle of the conical mandrel is 30°,

984 Bend test

Tha bend test (see 9.3.3) shall be carried out in conformity with
IS0 7438. The two test pieces shall be doubled over, cold,
around a mandral with a diamater as indicated in tahle 6 for the
steel grade concerned, respectively in the direction of initial
curvature and in the opposite direction.

After testing, the test pleces shall show no crack or flaw, but

slight premature fallure at the edges shall not be considered a
cause for rejection.

9.8.5 Leak tightness test

9.8.5.1 Hydraulic test

If the leak tightness test Is carried out by a hydraulic test, the
test pressure is defined, up to a maximum of 70 bar, by the
followlng formula

= ad
PE = 2:)-—D

whera
PE is the test pressure, in bars;
D is the specified external diameter, in millimetras:
4 is the specified wall thickness, in millimetres;
o is the stress, in newtons per square millimetre, corre-
sponding to B0 % of the specified minimum value of R or
R 0,2 (see table 6) for the steel grade concerned.

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

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

If the wbe is not submitted to the hydraulic test defined in
8.8.5.1, 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 wald

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

9.8.6.1 Eloctric resistance or induction welded tubes and butt
welded whes (EAW and BW)

The non-dastructive test shall be carried out according to one
of the test methods of IS0 9303, 1S0 9304, IS0 9402 and
IS0 9764, as agreed between the manufacturer and the pur-
chaser at the time of ordering, with an acceptanca level L4,

9.8.6.2 Submerged arc-wolded tubes

The non-destructive test shall be carried out, at the option of
the manufacturer,

— gither according to the ultrasonic test method of
IS0 9765, with acceptance level L4, and an additional
radiographic test method over a distance of 200 mm along
tha wald on both ends of the tube; in the absence of a
specific International Standard, the radiographic test
method and the corrasponding acceptance level shall be
fixed by agreement batween the purchaser and the manu-
facturer;

— or according to a radiographic test method; in the
absence of a specific International Standard, such a test
method and the corresponding acceptance level shall be
fixed by agreement between the purchaser and the manu-
facturer.

The radiographic examination shall in any case be carried outin

compliance with the recommended practice described In
IS0 1106-3.

9.8.6.3 Skelp end welds for spiral welded tubes shall ba
tested at the option of the manufacturer, by either a
radiographic or ultrasonic test method as specified in 9.8.6.2.

9.9 Invalidation of the tests

Sea IS0 404, 6.4.

9.0 Re-tests

Ses IS0 404, 6.5.

9.11 Sorting or re-treatment

Sea IS0 404, 6.6.
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Marking

0.1 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;

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

¢} the mark of the inspector, if an inspection certificata (I1C
or ICP} or an inspection report (IR} (see table ) were re-
quested;

dl reference to this part of IS0 9330,

10

—
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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 enguiry and order.
12 Documents

Documents issued shall conform with 8.1.

13 Claims after delivery
See IS0 404 1981, clause 12.
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Annex A
(informative)

Elevated temperature proof stress

IS0 9330-1: 1990 (E)

The values given in table A.1 are not guaranteed and are given for information only. They are not subject to verification and may be
amended at some time in the futura,

Table A.1 — Values for R}, , at elevated temperatures (N/mm2)

Temperatura, {
Grade
100 °C 180 °C 200 2C 260 °C 300 °C 350 °C
TW 320 166 158 147 126 100 90
TW 360 185 175 165 145 120 110
™W 410 210 195 185 170 145 135
TW 430 26 200 190 175 155 140
TW 800 280 240 230 215 195 180
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