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ISO (the International Organization for Standardization) i
federation of national standards bodies (ISO member bod
of preparing International Standards is normally_carried oy
technical committees. Each member body rinterested in
which a technical committee has been established has t
represented on that committee. International organizations
and non-governmental, in liaison withASO, also take part in
collaborates closely with the International Electrotechnic
(IEC) on all matters of electrotechmical standardization.

Draft International Standards adopted by the technical ¢
circulated to the member bedies for voting. Publication as 3
Standard requires approvalhby at least 75 % of the member
a vote.

International Standard 1ISO 9330-3 was prepared by Techni
ISO/TC 17, Steel Subcommittee SC 19, Technical delivery
steel tubes fdrpressure purposes.

It constitiites a partial revision of ISO 2604-3:1975.

ISQ.9330 consists of the following parts, under the gener
steel tubes for pressure purposes — Technical delivery co

— Part 1. Unalloyed steel tubes with specified roor
properties

Part 2: Electric resistance and induction welded un
loyed steel tubes with specified elevated tempera
(Partial revision of ISO 2604-3:1975)

Part 3: Electric resistance and induction welded un
loyed steel tubes with specified low temperature prd
revision of ISO 2604-3:1975)

Part 4: Submerged arc-welded unalloyed and alloys
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Welded steel tubes for pressure purposes — Technical

delivery conditions —
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1.1 This part of ISO 9330 specifies theltechnical
delivery] conditions for electric resistanee and in-
duction| welded tubes of circular cross-séction having
wall thickness up to and including '6 mm, made of
unalloygd and alloyed steels with)specified low tem-
peraturg toughness properties) These tubes are in-
tended|for low temperature-piping systems.

The refiuirements of) appropriate international appli-
cation |standards_@nd relevant national legal regu-
lations |shall beltaken into account by the user. For
boilers fand pressure vessels ISO 5730 is available.

The following parts of ISO 9330 are now available or

tric resistance and induction welded unalloyed and
ed steel tubes with specified low temperature

perature  properties revision  of

ISO 2604-6:1978).

(partial

— Part 5: Submerged arc-welded unglloyed and al-
loyed steel tubes with specified loy temperature
properties (partial revision of 1ISO 2604-6:1978).

— Part 6: Longitudinally welded austenitic stainless
steel tubes (revision of 1ISO 2604-5(1978).

NOTE 1
onymous.

The English words “tube” and| “pipe” are syn-

1.2 See ISO 404 for general technigal delivery re-
quirements.

are being prepared:

— Part 1: Unalloyed steels with specified room tem-
perature  properties  (partial revision of
ISO 2604-3:1975 and of ISO 2604-6:1978).

— Part 2: Electric resistance and induction welded
unalloyed and alloyed steel tubes with specified
glevated temperature properties (partial revision
of ISO 2604-3:1975).

— Part 4: Submerged arc-welded unalloyed and al-
loyed steel tubes with specified elevated tem-

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 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 ISO 9330 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.
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ISO 148:1983, Steel — Charpy impact test (V-notch).

ISO 377-1:1989, Selection and preparation of samples
and test pieces of wrought steels — Part 1. Samples
and test pieces for mechanical test.

ISO 377-2:1989, Selection and preparation of samples
and test pieces of wrought steels — Part 2: Samples
for the determination of the chemical composition.

ISO 404:1992,

Steel and steel products — General

© ISO

ISO 8495:1986, Metallic materials — Tube — Ring
expanding test.

ISO 8496:1986, Metallic materials — Tube — Ring
tensile test.

SO 9302:1994, Seamless and welded (except sub-
merged arc-welded) steel tubes for pressure pur-
poses — Electromagnetic testing for verification of
hydraulic leak-tightness.

technical deliviery requirements.

ISO 643:1983
of the ferritic

ISO 1129:198

Steels — Micrographic determination
br austenitic grain size.

D, Steel tubes for boilers, superheaters

and heat exchangers — Dimensions, tolerances and
conventional masses per unit length.

ISO 2566-1:1984, Steel — Conversion of elongation

values — Part]

SO 3205:197

1: Carbon and low alloy steels.

B, Preferred test temperatures.

ISO 3545-1:1989, Steel tubes and fittings — Symbols
for use in specifications — Part 1: Tubes and tubular
accessories With circular cross-section.

ISO 4200:199],

seamless —
masses per u

ISO/TR 4949:
bols.

ISO 5252:199

ISO 5730:199
construction (

ISO 6761:198

Plain end steel tubes, welded and
General tables of dimensions and
hit length.

989, Steel names based on lettersym-

|, Steel tubes — Toleranice systems.

D Stationary shell“toilers of welded
bther than water-tbe boilers).

, Steel tubes>— Preparation of ends of

tubes and fittings for welding.

ISO 6892:198

l, Metallic materials — Tensile testing.

SO 9303:17989, Seamless and welded (excépt sub-
merged arc-welded) steel tubes for pressure pur-
poses — Full peripheral ultrasonic testing | for the
detection of longitudinal imperfections.

ISO 9764:1989, Electric resjstance and ipduction
welded steel tubes for pre§sure purposes + Ultra-
sonic testing of the weld seam for the detdgction of
longitudinal imperfectiofs.

ISO/TR 9769:1984, Steel and iron — Review|of avail-
able methods of analysis.

ISO 10332:1994, Seamless and welded (except sub-
merged, arc-welded) steel tubes for pressyre pur-
poses~— Ultrasonic testing for the verification of
hydraulic leak-tightness.

SO 10474:1991, Steel and steel productg
spection documents.

— In-

3 Symbols and denominations

3.1 Fundamental symbols

D = specified outside diameter

D, = specified inside diameter

nnnnn fiad vazall +b n
T

ISO 7438:198b, Metallic materials — Bend test.

ISO 8492:1986, Metallic materials — Tube — Flat-

tening test.

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

e Al
s = opCTrmcovva

3.2 Symbols for tolerances

See ISO 5252.
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3.3 Symbols for tests
3.3.1 Tensile test

See ISO 6892.

3.3.2 Flattening test

H = distance between platens

3.3.3 Hyraulic test

ISO 9

— steelmaking process (see 5.1);

330-3:1997(E)

— special straightness requirements (see 7.3.5);

— bevelled ends (see 8.2);
— product chemical analysis (see 9.3
— tensile testing of weld for tubes ov

with an outside diameter less tha
9.4.3);

and 9.10.1)

er 219 mm, but
n 508 mm (see

PE = telzst pressure

S = sfress which occurs in the metal during the test

4 Information to be supplied by the
purchaser

4.1 Mandatory information

The pufchaser shall state on his enquiry and order the
followihg information:

— theldenomination “tube”;

— whether tubes are to be supplied hot-finished or
cold-finished (voir 5.3);

— refdrence to the relevant dimensional standafd)

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

— length (see 7.2);

— toldrances, if exact lengthsygreater than 12 m are
ordgred (see 7.3.3);

— refgrence to this part of 1ISO 9330;
— stegl grade (6ee table 1);

— test category for unalloyed steels (see 9.2).

— leak-tightness test (see 9.5);
— specific marking (see 10.3);

— protective coating (see'\clause 11);

— type of inspection-and testing and corresponding

document (see'9/1 and clause 12).

4.3 Example of an order

Examptenof an order for a hot-finishgd welded tube

conforming to the dimensional stan

dard 1SO 4200,

withan outside diameter of 168,3 mim, a wall thick-

ness of 4 mm and a standard length
of 4m to 8 m, made of steel gra

random length)
de PL 21 with

specified low temperature properties fo be submitted

to specific inspection and testing to
involving the issuing of an inspection
according to ISO 10474

test category Il
certificate 3.1.B

Tube Hot-finished ISO 4200 - 168,3 x 4-4to 8

-1SO 9330-3-PL21-11-3.1.B

5 Manufacturing process

5.1 Steelmaking process

If requested, the purchaser shall be i
steelmaking process used.

Steels may be cast in ingots or may
When steels of different grades a
strand cast, identification of the resul

nformed of the

be strand cast.
re sequentially
tant transitional

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 purchaser, with the indi-
cation of one or more of the following optional re-
quirements, which shall be the subject of special
agreements:

material is required. The producer shall remove the

transitional material by an established
efficiently separates the grades.

5.2 Deoxidation process

Steels intended for the production of

procedure that

tubes covered

by this part of ISO 9330 shall be fully killed.
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Table 1 — Chemical campaosition (heat analysis) [ % (m/m)]
P S Ai totai A Nb
Steel grade" Cc Si Mn . Mo Ni
max. max min. max. | max.
- PL 21 < 0,17 <035 0,40t0 1,00 | 0,030 | 0,025 0,0152 — — — —
%% PL 23 < 0,19 < 0,35 0,60 to 1,20 | 0,030 | 0,025 0,0152 — — — —
i_‘:':_ ‘-3 PL 25 < 0,17 <035 0,60 t0 1,20 | 0,030 | 0,025 0,0152 — — — —
> PL 26 < 0,20 <035 0,80 to 1,40 | 0,030 | 0,025 0,0152 — — — —
11 Mnh+5-3 SaE <656 070t +56—1—6:636—16:625 Spcracay — 8730410 0:86— 0051 | 0,05
"]
]
% 13 MnNi 6-3 < 0,18 < 0,50 0,85t0 1,65 | 0,030 | 0,025 0,0203 — 0,304 to 0,80 A\-0,05| | 0,05
°
e 12 Ni 1 <015 | 0,756t00,35 | 0,30t0 0,85 | 0,025 | 0,020 — — 3,25 to 3735 0,05 —
°
< X 12 Ni|5 < 0,15 < 0,35 0,30t0 0,80 | 0,025 | 0,020 — — 4,5016-8,30 0,05 —
NOTE — Elemefts not included in this table may not be intentionally added without the agreement of the purchaser, except for elpments
which may be added for deoxidation and finishing of the heat. All reasonable precautions shall be taken to prevent the addition of elpments
from scrap or other materials used in the manufacture, but residual elements may be tolerated, provided that the mechanical pr¢perties
and applicability pre not adversely affected. If the amount of residual elements is likely to affect thécweldability of the steel, the fontent
of such element$ (heat analysis) shall be stated in the documents mentioned in clause 12.
1) Designation pccording to ISO/TR 4949.
2) Metallic alunfinium content. Where the total aluminium content is determined, theesult shall be deemed to meet this requirgement,
provided the totpl aluminium content value obtained is not less than 0,018 % (m/m)¢In‘cases of dispute, the metallic aluminium ¢ontent
shall be determiped. Alternatively, an austenitic grain size of 6 or finer, determined,in‘accordance with ISO 643, can be agreed ugon. By
agreement between the interested parties, aluminium may be replaced by otherelements having a similar effect.
3) Total aluminiim content. By agreement between the interested parties, alUminium may be replaced by other elements having a|similar
effect.
4) The lower lirhit value for the nickel content may be reduced to not™ess than 0,15 % (m/m) by mass for tubes with wall thickngss not
exceeding 10 mm.
5.3 Product-making process for tubes nically equivalent metallurgical condition (see tablgs 1 and
7).
Tubes covered by this part of ISO 9330 may.be hot-
finished or cdid-finished. The terms ‘“hotfinished” 5.4 Delivery conditions
and “cold-finished” apply to the condition of the tube
before it is hedt treated in accordapce-with 5.4. Tubes 5.4.1 Tubes covered by this part of ISO 9380 shall
shall be electri¢ resistance or induction (ERW) welded. be supplied suitably heat treated over their fullflength.
No filler metal|shall be useddufing the welding pro- The following heat treatments shall be used, depend-
cess. Unless dtherwise agre€d, the process of man- ing on the type of steel (see table 7):
ufacture is left[to the discretion of the manufacturer.
— normalizing;
NOTES
. : . — normalizing and tempering;
2 A welded tulpe’is a tubular product obtained by shaping 9 P 9

a flat-rolled product and then welding the edges. The welds
may be longitudinal.

3 Tubes manufactured by the electric resistance or in-
duction welding process have a longitudinal weld formed
by means of pressure applied to the edges of the strip
which have been heated to welding temperature by the re-
sistance to the passage of an electric current at, and adja-
cent 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  “Normalized” includes “hot-finished” provided the
manufacturer can show that hot finishing produces a tech-

— quenching and tempering.

6 Metallurgical properties

6.1 Chemical composition

6.1.1 Heat analysis

On heat analysis, the steel shall show the compo-
sition given in table 1 appropriate to the specified steel
grade.
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6.1.2 Product analysis

If a check analysis on the product is required (see
9.3), the permissible deviations given in table 2 shall
apply to the heat analysis specified in table 1.

Table 2 — Permissible deviations from the
specified chemical composition limits given in

ISO 9330-3:1997(E)

6.2.2 At low temperature

Table 4 gives minimum values for the impact energy,
as determined on ISO V-notch test pieces, used to
characterize the cold-toughness of the various steel
grades at low temperature (see also footnote 2 to ta-
ble 4).

Impact tests shall be carried out at the lowest tem-
perature indicated in table 4 for each steel grade (see
also 9.10.7.1), except that higher temperatures shown

table 1
Content specified Permissible
Elemeht| for the heatamalysis T deviation
% (m/m) % (m/m)
C < 0,20 + 0,03
Si < 0,50 + 0,05
Mn < 1,65 + 0,10
P < 0,030 + 0,005
S < 0,025 + 0,005
Al > 0,020 — 0,005
< 0,85 + 0,05
Ni > 0,85 < 3,75 + 0,07
> 3,756 < 5,30 + 0,10
\Y < 0,05 + 0,01
Nb < 0,05 + 0,01

The dgviations, other than when maxitna® only are
specifigd, apply either above or below the specified
limits df the range, but not both abave ‘and below, for
the same element from different’sample products
from tHe same heat.

When maxima only are specified, the deviations are
positivg only.

When minima only7are specified, the deviations are
negativie only.

6.2 I\rlechanical properties

may—be—agreed—upormbetweermthejpurchaser and
manufacturer.

6.3 Weldability

Steels intended for-the production of
by this part of ~ISO@ 9330 are rega
weldable. However, account should b
fact that the ®@ehaviour of the steel d
welding isdependent not only on the
very mUch’on the conditions of prepari
out the welding.

tubes covered
ded as being
e taken of the
uring and after
steel, but also
ng and carrying

7 Dimensions, masses and tolerances

7.1 Outside diameters, wall thic
masses

The outside diameters, wall thickness

of the tubes covered by this part of IS
be selected from those in ISO 4200 ar

7.2 Lengths

7.2.1 The enquiry and order shall sta
tubes are to be delivered with rando

knesses and

ps and masses
O 9330 should
d ISO 1129.

te whether the
M lengths (see

72 2\ orwith gvact lanathe (caa 7 2 2
AR ScteRgHHS—S ey o~y

6.2.1 At room temperature

The mechanical properties of the tubes covered by
this part of ISO 9330, measured at room temperature
(23 °C + 5 °C, see ISO 3205), to be obtained on test
pieces selected, prepared and tested in accordance
with clause 9, shall comply with the requirements of
table 3 under the heat-treatment conditions indicated
in table 7.

7.2.2 |f the tubes are to be delivere

d with random

lengths, their lengths shall be within the length range
in which they usually fall in normal production. The
relevant length ranges are dependent on the diameter
and wall thickness of the tube, as well as on the pro-
duction facilities of the manufacturer and shall be
agreed upon at the time of ordering.
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Table 3 — Mechanical properties at room temperature
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Table 4 — Impact properties at low temperature

Minimum impact test value, KV 1 2) (J)
Orientation of (average of three test pieces) -
Steel grade test pleces
with respect Temperature, °C
to tube axis
-19 | -120 | - 110 | ~-100 | -90 | -601 -50| —-40 1] —20 | +20
PL 21 Longitudinal 40 45 55
o | FL 23 Longitudinal 27 40 45 50
§ Transverse3) 27 30 35
§
3 | pL25 Longitudinal 40 45 50 60
E] Transverse3) 27 | 30 [ 38 | 40
2
PL 26 Longitudinal 27 40 45 50
Transverse3) 27 30 35
1T MnNi 5-3 Longitudinal 40 45 50 55 70
3 MnNi 6-3 Transverse3) 27 30 35 40 45
(2]
F
7 2 Ni14 Longitudinal 40 45 50 55 55 60 65
°
e Transverse3) 27 30 35 35 40 45 45
)
<
12 Ni 5 Longitudinal 40 45 50 55 65 65 65 70 70
Transverse3) 27 30 30 35 45 45 45 50 50
1) Single values not less than 70 % of the @verage value.
2) The values apply to standard 10 mmixx 10 mm test pieces. For different sizes of test pieces, see 9.10.7/1.
3) Trgnsverse test pieces shall be dsed only by agreement.
7.2.3 |f the tubes are to-be) delivered with exact
lengths| the length tolerances given in 7.3.3 shall ap- Table 5 — Tolerances on outside diameter and
ply. wall thickness
Tolerances on Tolerance (see ISO 5252)
7.3 Tplerances D qn T
+ 0,75 % with a minimum + 10 % with a minimum
73.1 ide.di 4 u of + 0,35 mm of +10,2 mm

thickness, excluding the weld seam

The outside diameters and the wall thicknesses of the
tubes covered by this part of ISO 9330 shall be within
the tolerance limits given in table 5 (see 9.6).

Within areas where the tube surface has been
dressed by mechanical machining (such as grinding),
it is permissible to exceed the minus deviation on the
outside diameter over a length of not more than
1 m, provided that the wall thickness remains within
the lower tolerance limits.

7.3.2 Tolerances on wall thickness in the weld
area

The heights of the external and internal weld seam
shall be within the tolerance limits indicated in
table 6 (see 9.6).
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Table 6 —

Tolerances on height of weld seam

External weld seam

Trimmed flush

Internal weld

Trimmed with @ maximum
height of 0,30 mm. The
wall thickness remaining
after trimming shall not be
less than that permitted
by table 5.

seam

© ISO

8 Technical delivery conditions

8.1 Appearance and soundness

8.1.1 The tubes shall have smooth internal and ex-
ternal surfaces with the degree of smoothness de-
pending on the medthod of manufacture.

8.1.2 The tubes shall have a workmanlike finish but
small imperfections are permissible, provided that the

7.3.3 Tolerances on exact lengths

+10

For lengths up to and including 6 m: o mm
For lengths apove 6 m up to and in-
cluding 12 m|: 1% mm

For lengths greater than 12 m, the plus tolerances are

to be agreed
turer.

7.3.4 Ovality

The ovality sh

between the purchaser and manufac-

Il be determined as a percentage using

the following formula (see ISO 3545-1):

Ovality =

Dmax - Dmm
100 x — 5

where D, arjd D,,,, are the maximum and minimum

outside diam

bters (respectively) measured™in the

same cross-sgction.

For tubes hav
in the limits o

ng D < 406 mm, the evality is included
the diameter tolgrances.

For tubes haying D > 406{mm, the ovality shall not
exceed 2 % il D|T ratio.ig™less than 100. If the D|T
ratio is equal {o or greater than 100, the tolerance on
ovality shall He agfeed between the purchaser and

manufacturer.

thickness remains within the tolerance limits.

8.1.3 Larger surface imperfections may-be dressed,
provided that the thickness after @ressing femains
within the lower tolerance limits.

8.1.4 Repairs to tubes shall“only be carried out by
grinding or machining; peening or welding fjare not
permitted.

8.2 Preparation of ends

Tubes are normally delivered with square-cyt ends;
by agreement between the purchaser and npanufac-
turer-at.the time of ordering they can also be delivered
with bevelled ends (see ISO 6761). The ends |shall be
free from excessive burrs.

8.3 Delivery conditions

The tubes are delivered in the heat-treated cpndition
indicated in table 7.

9 Inspection and testing

9.1 Type of inspection and testing and type
of inspection documents

9.1.1 Tubes manufactured according to thig part of
ISO 9330 shall be subjected to specific inspections
and tests in accordance with ISO 404.

7.3.5 Straightness

All tubes shall be reasonably straight. For tubes over

50 mm in dia

meter, the deviation from straightness

shall not exceed 0,002 x L (L = length).

Deviation from straightness over any length of 1 m
shall not exceed 3 mm.

Special requirements regarding straightness shall be

the subject of

an agreement.

9.1.2—Tubes defivered i accordance wWitit this part
of ISO 9330 are provided with an inspection certifi-
cate of type 3.1.B according to ISO 10474.

If requested at the time of enquiry and order, the
tubes shall be supplied with an inspection certificate
of type 3.1.A or 3.1.B or 3.2 according to ISO 10474.

9.1.3 The specific inspections and tests described in
9.3 to 9.8 shall be carried out and the compliance of
their results with the requirements shall be stated in
inspection certificate 3.1.A, 3.1.B, 3.1.C or 3.2 ac-
cording to ISO 10474.
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Table 7 — Heat-treated conditions
Reference Normalizing Tempering Quenching and tempering
Steel grade heat temperature temperature Hardening Cooling Tempering
temperature i temperature
treatment? o o~ o medium?) o
° PL 21 N 900 to 940 — —_ — —
g m In)} "N N OQONAN 2. AN
_’_Q ? FL 29 IN oIV 10 ISV - - _ —_
PR PL 25 Q+T — — 890 to 930 Water or oil 600 to 680
o PL 26 N 890 to 930 — — — —
- 11 MnNi 5-3 N3 890 to 940 (580 to 640) — — —
$ 3|3 MnNi63 N3) 890 to 940 (580 to 640) _ — —
5 2l p2Ni14 Q+ T4 830 to 880 580 to 640 820 to 880 Watér,or oil 580 to 660
K 12 Ni 5 Q+ T4 800 to 850 580 to 640 800 to 850 Water or oil 580 to 660

1) N

nnnnn Analy
aCCurgngry.

= Normalizing; Q + T = Quenching + Tempering.

2) Wihen choosing the cooling medium, the influence of other parameters, such as.dimensions and quend

ture, @n properties and crack susceptibility should be taken into account. Othel’ cooling media, such
quenchants, may also be used.

3) Tefnpering can occasionally be necessary after normalizing. In this casefthe manufacturer shall inform
accordjngly and shall state the tempering temperature as well.

4) If the product's dimensions so permit, normalizing (with subsequeit tempering if necessary) may be car
manufacturer's discretion instead of quenching and tempering. In thisrcase, the manufacturer shall inform

hing tempera-

as byﬂlllellb
the purchaser

Fied out at the
the purchaser

In additlon, the document shall include

a) thelresults of all inspections and tests pertaining

to qupplementary requirements (see 4.2);

b) the|symbols, code letters or code numbers relat-
ing |[the order and the test piecesto the corre-

spohding batches and tested tubes;

c) thelactual heat treatment carried out (see 5.4);

d) thelresults of heat apalysis (see 6.1.1).

9.2 Tpst categories

Unalloyed steel~tdbes shall be subjected to the in-
spectiop and t€sts indicates in table 8 for the category
agreed |upen at the time or ordering.

9.3.2 The number of sampled to be
agreed upon by the parties involved

ordering.

9.3.3 The samples shall be taken in aq

ISO 377-2. The samples may be taken

a) from the test pieces used for the

the mechanical properties,

or

b) from drillings taken through the w

taken shall be
ht the time of

cordance with
either

verification of

hole thickness

of the tube or from a solid sectiof, at the same
location as for the mechanical test

9.4 Testing of mechanical and t
characteristies

Alloyed steel tubes shall be subjected to the tests in-

dicated in table 8 for category Il.

9.3 Testing of chemical composition

9.3.1 A check analysis of chemical composition of
the tubes may be agreed upon at the time of ordering

(see 9.10.1).

pieces.

pchnological

9.4.1 Batch

The delivery shall be divided into batches. For tubes
which are not heat treated, a batch shall consist only
of tubes of the same steel grade, from the same heat
and manufacturing process and having the same
nominal outside diameter and wall thickness.
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Table 8 — Test categories
Test category
Tests
| 1]
Heat analysis [see 9.1.3d)] X X
Visual examination (see 9.7) X X
Dimensional testing (see 9.6) X X
Leak-tightness, hydraulic or non-destructive (see 9.10.5) X X
*3 Tensile|test on base material (see 9.10.2) X
(Y]
> | Impact|test (see 9.10.7) X
o
% Tensile|test on weld (see 9.10.2) X
B | Flattenihg or bend or ring tensile test (see 9.10.3) X
©
= | Drift or|ring expanding test (see 9.10.4) X
Non-deptructive testing of the weld (see 9.10.6.1) X -+
Non-deptructive testing for longitudinal defects (see 9.10.6.2) —_
Materigl identification of alloyed steels (see 9.9) —
—g = | Check pnalysis of chemical composition {see 9.10.1) X
o2
- 0
22
S Non-ddstructive testing for transverse defects (voir 9.10.6.3) —
1) By agreement at the time of enquiry and order.
For tubes whith are heat treated, a batch shall consist — one tensile test on the base material for each tube
only of tubes |of the same steel grade, from te same (see 9.10.2);
heat and man{ifacturing process, and having the same
nominal outside diameter and wall thickness,-sub- — one tensile test on the weld on each tbe (see
jected to the game finishing treatment in a continuous 9.10.2) for tubes with outside diameter
furnace or heat treated in the same furnace“charge in D> 508 mm; for tubes with D>219 mm to
a batch-type flurnace. D < 508 mm a tensile test on the weld is|not car-
. o ried out unless otherwise agreed at the[time of
Each batch shall comprise 100 tébes. The remaining ordering; for tubes with D < 219 mm a ter{sile test
tubes shall be subdivided between the batches if on the weld is not carried out;
there are 50 ¢r less than 50\tubes; they shall be re-
garded as a bptch if thergzare more than 50. — one set of three impact tests on each sample tube
_ (see 9.4.6.6), if the wall thickness permits the
If the_ total nimber of*tubes is less than 100, they preparation of test pieces with width [at least
constitute ong bafch. 5 mm (see 9.10.7):

9.42 Numb

Each test unit

er of products sampled per test unit

consists of

— one tube per batch for test category I,

— two tubes

9.4.3 Numb

For each test
out:

10

per batch for test category Il.

er of tests

unit, the following tests shall be carried

two flattening tests or bend tests or one ring

tensile test on each tube (see 9.10.3);

— one drift or ring expanding test on each tube (see

9.10.4).

9.4.4 Selection of samples and test pieces

Samples and test pieces shall be taken at the tube
ends and in accordance with the requirements of
ISO 377-1.
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9.45 Location and orientation of the test pieces

9.45.1 Test piece for the tensile test on the base
material

The test piece for the tensile test on the base material
is either a full tube section or a test piece taken in a
direction either longitudinal or transverse to the axis
of the tube in accordance with the requirements of
ISO 6892

ISO 9330-3:1997(E)

9.455 Test piece for the drift or ring expanding
test or ring tensile test

The test piece for the drift or ring expanding test or
ring tensile test consists of a tube section, in con-
formity with 1ISO 8493 or ISO 8495 or ISO 8496, re-

spectively.

9.45.6 Test pieces for the impact test

For the impact test (see ISO 148), a set of three ISO

At the manufacturer's option

— for | tubes  with an outside diameter
D<R19,1 mm, the test is carried out either on a
tubd section or on a test piece taken in a direction
longjtudinal to the axis of the tube. In the latter
casd, the test piece shall be taken away from the
weldl. The test piece shall represent the full thick-
ness$ of the tube and shall not be flattened before
test|ng.

— for fubes with 219,17 mm < D < 508 mm, the test
piece is taken in a direction either longitudinal or
trangverse to the axis of the tube. The test piece
shall not be taken next to the weld.

For tubpes with D > 508 mm, the test piece shall be
taken in} a direction transverse to the axis of the tube.
The tedt piece shall not be taken next to the weld.

9.4.5.2( Test piece for the tensile test on the weld
The tedt piece for the tensile test-on the weld shall
be takepn transverse to the weld, with the weld at the
centre ¢f the test piece. The.test piece shall be a strip
section| with the full thicknéss of the tube, and the
weld bg¢ad may be remoyed.

9.4.5.3| Testpiece for the flattening test

For tubes~with D < 406 mm, the test piece for the

V-notch test pieces shall be taken fromh each sample

tube longitudinal to the tube axis;

By agreement at the time of 6rdering, {est pieces can

be taken transverse to the tube axis, pr

bvided that the

dimension of the tube permits this wifhout flattening

of the test piece.

The minimum oeutside diameter D,

in millimetres,

of the pipe necessary to take transversal test pieces

may be caltulated as a function of the
T by

756,25

Diin = (T — 5) +m

in mm

The test pieces shall be taken and pr
a way that the axis of the notch is perpd
surface of the tube.

9.45.6.1 The dimensions of the test|
preferably be 10 mm x 10 mm. Test g
width of less than 10 mm, but not be
also permitted.

9.45.6.2 In the case of test pie
10 mm wide, the two faces perpen
notch shall only be machined by the a
ary to obtain a minimum dimension of

wall thickness

ppared in such
endicular to the

pieces should
ieces having a
ow 5 mm, are

es less than
dicular to the
Mmount necess-
5 mm.

9.5 Leak-tightness test

9.5.1 All the tubes shall be submitted to a leak-
tightness test.

flattening test shall consist of a tube section, in con-
formity with 1ISO 8492.

For tubes with D > 406 mm, the flattening test may
be carried out on a half-ring section of the tube.

9.45.4 Test piece for the bend test

The test piece for the bend test consists of a section
cut in the tube in accordance with the requirements
of 1ISO 7438, with the weld at the centre of the test
piece.

9.5.2 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 9.10.5.2).

9.6 Dimensional testing

The tubes shall be checked with respect to dimen-
sions by suitable methods.

The tolerance on diameter is normally measured
across the diameter; however, for tubes where

1
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D > 457 mm, this tolerance may be measured by a
circumference tape.

Unless otherwise specified at the time of enquiry and
order, the wall thickness shall be measured at the
tube ends.

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

9.7 Visual examination

© ISO

9.10.2 Tensile test

9.10.2.1 The tensile test shall be carried out at room
temperature in conformity with ISO 6892 (see 9.4.3,
9.45.1 and 9.4.5.2).

9.10.2.2 The tensile strength (R,,), the proof stress
(Ryo2) or the upper yield stress (R.y) and the per-
centage elongation after fracture (A) shall be deter-
mined during the tensile test of the base metal. For

The tubes shall be submitted to a visual examination
to confirm, in particular, their conformity with the re-
quirements of|8.1 and 8.2.

9.8 Non-destructive testing

The tubes shdll all be submitted to a non-destructive
inspection of Ie weld seam (see 9.10.6.1).

The tubes of test category Il shall all be submitted to
a non-destructive inspection for longitudinal defects
(see 9.10.6.2).

If agreed at the time of enquiry and order, tubes of
test category| Il may also be submitted to non-
destructive testing for transverse defects (see
9.10.6.3).

9.9 Material identification of alloyed steels,

Each alloyed $teel tube shall be tested by an appro-
priate method to ensure that the correctsgrade has
been supplied

9.10 Test methods and results
9.10.1 Chenjical analysis

9.10.1.1 If apreed at\the time of ordering, a check
analysis shall pe cafried out (see 9.3.1 and 9.3.2).

9 10 1 2 Th IAraante obhall K dotarminad in ~~A
. - . O UTOUTTTUTTIO  OTTuanT Vo v ituriThnTioeuimToUTT

unalloyed steel tubes the proof stress, totpl elon-
gation (Ry5) can be determined instead ©f, the proof
stress (Ry,). The tensile strength (Ry)-$hal| be de-
termined during the tensile test on the-weld.

The percentage elongation afterfracture shall be re-
ported with reference to a gadge length of 5, 35\/5,
where S, is the original cross-sectional area of the test
piece. If other gauge“éngths are used, the corre-
sponding elongation~referred to a gauge lgngth of
5,65\/53 shall_%e obtained in accordange with
ISO 2566-1.

9.10.2.3 “The results of the tensile test shallf comply
with .thé’ values in table 3 for the steel grade con-
cerned.

9.10.3 Flattening or bend test or ring tensile test

9.10.3.1 General

At the option of the manufacturer, either a flgttening
test or a bend test or a ring tensile test shall b¢ carried
out at room temperature (see 9.4.3) for tubes|with an
outside diameter above or equal to 200 mm; fpr tubes
with an outside diameter below 200 mm anf above
or equal to 152,4 mm, the flattening test or|the ring
tensile test is usually carried out, for tubes |with an
outside diameter below 152,4 mm, only the flattening
test is usually carried out.

9.10.3.2 Flattening test

formity with the methods considered in the corre-
sponding International Standards. Spectrographic
analysis is permitted.

9.10.1.3 The results shall comply with the values in
table 1, taking into account the permissible deviations
given in table 2.

9.10.1.4 In the case of dispute about analytical
methods, the chemical composition shall be deter-
mined in accordance with a reference method in one
of the International Standards listed in ISO/TR 9769.

12

The flattening tests (see 9.4.3) shall be carried out
according to ISO 8492.

For the two flattening tests, the weld shall be at 0°
and 90° (or equivalent) to the direction of the approach
of the platens, respectively.

The test shall be carried out in two stages:

a) firstly, no crack shall appear in the weld up to the
moment when the distance between the platens
reaches two-thirds of the outside diameter of the
tube;
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