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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the right to be represented on that committee. International organizations, governmental and non-governmental, in

111 1 [lada | tal + 1 i+ 1 o (TN i 1 L stk th Lot +1 L=l + 1
liaison with +SO—alse—take—part—in—the—werk—SO—collaberates—elosely—with—theInternational—Hleetrptechnical

Commission| (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the member bodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 9330-may be the subjec} of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 9330-5 was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 19,
Technical deglivery conditions for steel tubes for pressure purposes.

ISO 9330 consists of the following parts, under the general title WWelded steel tubes for pressure pyrposes —
Technical deglivery conditions:

— Part 1: Unalloyed steel tubes with specified room temperature properties

— Part 2: Electric resistance and induction welded cunalloyed and alloyed steel tubes with specifieq elevated
tempergture properties

— Part 3: [Electric resistance and induction \welded unalloyed and alloyed steel tubes with spegified low
tempergture properties

— Part 4: |Submerged arc-welded cunalloyed and alloyed steel tubes with specified elevated temperature
properties

— Part 5: $ubmerged arc-welded unalloyed and alloyed steel tubes with specified low temperature properties

— Part 6: Longitudinallywelded austenitic stainless steel tubes

iv © SO 2000 — All rights reserved
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Welded steel tubes for pressure purposes — Technical delivery
conditions —

Part 5:
Submerged arc-welded unalloyed and alloyed steel tubes
with gpecified low temperature properties

1 Scope
This part pf 1ISO 9330 specifies the technical delivery conditions for submerged arc-welded tubes of circular cross-
section, made of unalloyed or alloyed steel with specified low temperature properties. These tubes are|intended for
pressure purposes in cases when the material is also used as part of a lowdemperature piping system.

The requifements of appropriate international application standards.and relevant national legal regulatjons shall be
taken into|account by the user. For pressure-containing equipmentinternational Standard 1ISO 5730 is available.

For the g¢neral technical delivery requirements, see 1SO 404

NOTE The English words “tube” and “pipe” are synonymeus.

2 Normative references

The following normative documents contain-provisions which, through reference in this text, constitute provisions of
this part df 1ISO 9330. For dated references, subsequent amendments to, or revisions of, any of these|publications
do not apply. However, parties to agreements based on this part of ISO 9330 are encouraged to inyestigate the
possibility] of applying the most, recent editions of the normative documents indicated below. For undated
referencesg, the latest edition cof-the normative document referred to applies. Members of ISO and IEC maintain
registers ¢f currently valid International Standards.

ISO 148:1983%), Steel <+Charpy impact test (V-notch).

ISO 377:1997, Steeland steel products — Location and preparation of samples and test pieces fof mechanical
testing.

IS0 404:1R92, Steel and steel products — General technical delivery requirements

ISO 643:1983, Steels — Micrographic determination of the ferritic or austenitic grain size.
ISO 2566-1:1984, Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels.
ISO 3205:1976, 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.

1) This International Standard has been withdrawn and replaced by ISO 148-1:—, ISO 148-2:1998 and ISO 148-3:1998.

© I1SO 2000 — All rights reserved 1
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ISO 4200:1991, Plain end steel tubes, welded and seamless — General tables of dimensions and masses per unit

length.

ISO 4948-1:1982, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels based

on chemical

composition.

ISO/TR 4949:1989, Steel names based on letter symbols.

ISO 5173:1981, Fusion welded butt joints in steel — Transverse root and face bend test.

ISO 5177:1981, Fusion welded butt joints in steel — Transverse side bend test.

ISO 5252:19
ISO 6761:19
ISO 6892:19
ISO 7438:19

ISO 9765:19
for the deted

ISO 10474:1]

1ISO 11496:]
detection of

ISO 12094:1
imperfection

IS0 12096:1
seam for the

ISO 14284:1
composition

3 Symb
3.1 Fund
D

T isthe sf

is the specified_outside diameter.

91, Steel tubes — Tolerance systems.

81, Steel tubes — Preparation of ends of tubes and fittings for welding.
98, Metallic materials — Tensile testing at ambient temperature.

85, Metallic materials — Bend test.

90, Submerged arc-welded steel tubes for pressure purposes — Ultrasonic testing of the W
tion of longitudinal and/or transverse imperfections.

991, Steel and steel products — Inspection documents.

993, Seamless and welded steel tubes for pressure purposes — Ultrasonic testing of tube en
aminar imperfections.

994, Welded steel tubes for pressure purposes — Ultrasonic testing for the detection
5 in strip/plates used in the manufacture of welded tubes.

D96, Submerged arc-welded steel tubes. for pressure purposes — Radiographic testing of
detection of imperfections.

996, Steel and iron — Sampling and preparation of samples for the determination of

DIS

amental symbols

ecified wall thickness.

eld seam

ds for the

of laminar

the weld

chemical

3.2 Symbols for tolerances

See I1SO 5252.

3.3 Symbols for tests

3.3.1 Tensile test

See I1SO 6892.

© 1SO 2000 — All rights reserved
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3.3.2 Hydraulic test

Pe

o

4

is the test pressure.

is the stress which occurs in the metal during the test.

Information to be supplied by the purchaser

4.1 Mandatory information

The purch
a) thed
b) referg
c) dime
d) lengt
e) tolers
f)  referg
g) steel
h) testg
42 Op
Enquiries
necessary

aser shall state on his enquiry and order the following information:
Enomination “tube”;

bnce to the relevant dimensional standard,;

hsions (outside diameter x wall thickness), see 7.1;

N, see 7.2;

nces if exact lengths greater than 12 m are ordered, see 7.3.4;
bnce to this part of ISO 9330, i.e. ISO 9330-5;

grade, see Table 1,

ategory for unalloyed steels, see 9.3.1.

ional information

and orders for tubes in accordance with this part of 1ISO 9330 shall be supplemented, if
by the purchaser, with the indication of one or more of the following optional requirements

be the sulbject of special agreements:

a)
b)
c)
d)
e)
f)

9)
h)
i)

)]

k)

1)

dime

nsions (inside diameter.x wall thickness) see 7.1;

steelinaking process, see 51,

delive
speci

tolerd

ry condition,See’5.4;
al straightness requirements, see 7.3.6;

nces_on the height of the weld seam, see 7.3.2;

t is deemed
which shall

beve

led ends, see 8.2;

product analysis, see 10.1.3;

tensil

e testing of weld for tubes over 219 mm but less than 508 mm outside diameter, see 10.1.3;

impact test on the weld and/or heat affected zone, see 10.1.3;

specific marking, see 12.3;

protective coating, see 13;

type of inspection and testing and corresponding document, see 9.2 and 14.

© 1SO 2000 — All rights reserved
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4.3 Example of an order

Example of an order conforming to the dimensional standard ISO 4200, with an outside diameter of 457 mm, a wall
thickness of 10 mm and a standard length (random length) of 4 m to 8 m, made of steel grade PL 21 with specified
elevated temperature properties to be submitted to specific inspection and testing to test category | involving the
issuing of an inspection document 3.1.B in accordance with ISO 10474:1991.

Tube |

SO 4200 - 457 x10-4t0 8-1SO9330-4-PL21-1-3.1.B

5 Manufaeturrgproeess

5.1 Steel
If requested
Steels may

identification
established

5.2 Deox

making process
the purchaser shall be informed of the steelmaking process used.
be cast in ingots or may be strand cast. When steels of different grades are-sequentially s

of the resultant transition material is required. The producer shall remove the transition mate
brocedure that positively separates the grades.

dation process

Steels intengled for the production of tubes covered by this part of ISO.9330 shall be fully-killed.

5.3 Prodlict-making process for tubes

rand cast
brial by an

A welded tybe is obtained by shaping a flat-rolled product and then welding the edges. The weld may be

longitudinal

Tubes shall
tube. Unless
that the we
procedure.

Tubes cove
finished” apy

Dr helical.

be submerged arc-welded (SAW) using at feast one run on the inside and one run on the outs
otherwise agreed, the process of manufacture is left to the discretion of the manufacturer
Iding method and welder/welding joperator have been approved in accordance with g

ed by this part of ISO 9330-may be hot finished or cold finished. The terms “hot finished”
ly to the condition of the tube before it is heat treated, if applicable.

Side of the
provided
qualified

and “cold

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3d36a0be9af69d0796df518dc452a531

ISO 9330-5:2000(E)

5.4 Delivery condition

Tubes covered by this part of ISO 9330 shall be supplied heat-treated over their full length. The following heat
treatments shall be used depending on the type of steel, see Table 1.

— normalizing;
— normalizing and tempering;

— guenching and tempering.

Table 1 — Heat treatment conditions

Quenching and tempering temperature
Steel grade Reference Normalizing | Tempering C
heat treatment | temperature | temperature i N ;
(4ee Table 2) a poC poc Hardening €ooling Tpmpering
temperature - =y | temperature
°oC medium °C
PL 21 N 900-940 — — — —
PL 23 N 890-930 — — — —
Unalloyg¢d
steeld | pL 25 Q+T — — 890-930 Wat)e”r or 6500-680
PL 26 N 890-930 — — — —
11 MnNi 5-3 Ne¢ 890-940 580-640 — — —
13 MnNi 6-3 N¢ 890-940 580-640 — — —
. d i ) ) water or i
Alloyedi 12 Ni 14 Q+T 830-880 580-640 820-880 ol 580-660
steels S
X12Ni 5 Q+T1d 800-850 580-640 800-850 W oil 580-660
X10 Ni 9 Q+T 880-930 — 770-820 Wat)e”’ °" | b40-600

a8 N =pormalizing; Q + T = quenching fitempering.

b Wheh choosing the cooling niédidm the influence of other parameters, such as dimensions and|quenching
temperature, on properties apd\crack susceptibility shall be taken into account. Other cooling media such as synthetic
guerjchants may also be used:

¢ Tempering can occasionally be necessary after normalizing. In such a case the manufacturer shall [inform the
purchaser accordingly.and shall state the tempering temperature as well.

d If th¢ product's dimensions so permit, normalizing (with subsequent tempering if necessary) may be carriedl out at the
manpfacturer’'s. discretion instead of quenching and tempering. In such a case the manufacturer shall|inform the
purchaser accordingly.

© I1SO 2000 — All rights reserved 5
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6 Metallurgical properties
6.1 Chemical composition

6.1.1 Heat analysis

The heat analysis reported by the steel producer shall apply and comply with the requirements given in Table 2.

Tahle 2 — Chemical compaosition (heat analysis) % (m/m)

Steel hrade 2 C Sl Mn P S Al . Mo Ni V Nb
max. | max. max. max. |(total) min.| max. max. max.
PL21 0,17 | 0,35 | 0,40-1,00 | 0,030 0,025 | 0,015P — — — —
Unalloyed | PL 23 0,19 | 0,35 | 0,60-1,20 | 0,030 0,025 | 0,015P — — — —
steel PL 25 0,17 | 0,35 | 0,40-1,00 | 0,030 0,025 | 0,015° — — — —
PL 26 0,20 | 0,35 |0,80-1,40 | 0,030 0,025 | 0,015P — — — —
11 MnNi5-3 | 0,14 | 0,50 | 0,70-1,50 [ 0,030 0,025 | 0,020¢ — |o0,390,8 | 0,05 | 0,05
13 MnNi6-3 | 0,18 | 0,50 | 0,85-1,65 | 0,030 0,025 | 0,020.¢ — | o0,390,8| 0,05 | 0,05
':tlgzed 12 Ni 14 0,15 | 0,35 0,3-0,8 0,025 0,020 0,020 — |3,25-3,75| 0,05 —
X 12 Ni 5 0,15 | 0,35 0,3-0,8 0,025 0,020 0,020 — 4553 | 0,05 —
X 10Ni 9 0,13 | 0,35 0,3-0,8 0,025 0,020 0,020 010 8,5-9,5 | 0,05

NOTE Elements not included in this table should not be intentionally’added without the agreement of the purchager except
for elementg which may be added for deoxidation and finishing of the heat. All reasonable precautions should bg taken to
prevent the|addition of elements from scrap or other materials used in the manufacture, but residual element$ may be
present proyided 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 tontent of such elements (heat analysis) should be stajed in the
documents mentioned in clause 14.

a Classificdtion in accordance with 1ISO 4948-1,.designation in accordance with ISO/TR 4949,

b Metallic aluminium content. Where the tatal aluminium content is determined, the results shall be deemed to |meet the
requirement| provided the total aluminium‘content value obtained is not less than 0,018 % (m/m). In case of didpute, the
metallic aluinium content shall be determined. Alternatively, an austenitic grain size of 6 or finer, determined in adcordance
with 1SO 643, can be agreed upon:.By agreement between the interested parties, aluminium may be replaced| by other
elements hgving a similar effect,

€ Total alupninium content..By) agreement between the interested parties, aluminium may be replaced by other [elements
having a sinjilar effect.

d The lowef limit vaide for the nickel content may be reduced to not less than 0,15 % (m/m) for tubes with wall thickness
< 10 mm.

6 © 1SO 2000 — Al rights reserved
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6.1.2 Product analysis

If a product analysis is required (see 10.1.3), the permissible deviations given in Table 3 shall apply to the heat
analysis specified in Table 2.

The deviations, other than when maxima only are specified, apply 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 heat.

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

Content specified for the
Element heat analysis Permissible deviation

% (m/m)
C <0,20 + 0,05
Si < 0,50 + 0,05
Mn < 1,65 +70,10
< 0,030 + 0,005
S < 0,025 + 0,005
Al > 0,020 - 0,005
Mo < 0,10 +0,04
<0,85 + 0,05
_ > 0,85 < 3;75 +0,07
NI > 3,75.< 5,30 +0,10
> 5,30 £ 9,50 + 0,15
\% < 0,05 + 0,01
Nb < 0,05 + 0,01

© I1SO 2000 — All rights reserved 7
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6.2 Mechanical properties

6.2.1 Atroom temperature
The mechanical and technological properties of the tubes covered by this part of 1ISO 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 4.

Table 4 — Mechanical properties at room temperature

rensile test end test
Refﬁerg?ce Tensile Rop OF Ry 5 OF Ry 5 for wall Elongatioh _
Steel|grade treatment | strength thicknesses P for wall thickness D'(‘;T:éer
a R, <13mm > 13 mm > 25 mm £40 mm b mandrel
< 25 mm < 40 mm

N/mm?2 N/mm?2 % Mm
PL21 N 360-480 215 215 c 24 4T
Unalloyed | PL23 N 410-530 235 235 c 22 4T
steels PL25 N 360-490 255 255 235 21 4T
PL26 N 480-580 265 275 c 21 4T
| 1MnNi5-3 N 410-530 285 275 265 22 4T
| SMnNi 6-3 N 490-610 355 345 335 20 4T
As't'ZZTSd 12 Ni 14 Q+T 440-590 245 245 245 16 7T
K 12Ni 5 Q+T 510-710 390 390 380 17 T
X 1ONi 9 Q+T 690-840 510 510 510 15 7T

a N= normalizing; Q + T = quenching + tempering, see 8.3,
h

b For wall thjcknesses > 40 mm the values to be obtainéd-shall be the subject of agreement between the purchaser and the man{ifacturer at
the time of ordering.

€ To be agrded at the time of ordering.

8 © 1SO 2000 — Al rights reserved
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6.2.2 At low temperature

Table 5 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 b to Table 5).

Impact tests shall be carried out only at the lowest temperature indicated in Table 5 for each steel grade
(see also 10.1.3).

Table 5 — Impact properties at low temperature

et Minimum-Hrpacttestyakyel
thickness 2| Orientation Av
of test J
| T . .
Ste¢l grade pieces with Temperature
mm respect to N
. C
tube axis
-196|-120|-110|(-100 | -90 | 60| —50 | —40| —20 [ + 20
PL 21 <10 Longitudinal — — — — — — — 40 45 55
Longitudinal — — — — - — 27 40 45 50
PL 23 <25 g
Transverse — — — — — — 27 30 35
Longitudinal — — — — — — 40 45 50 60
Unalloyed <25 = > 20 v 20
steels PL 25 ransverse — — — — — —
Longitudinal — — — — — — — 40 45 55
> 25 < 40 g
Transverse — — — — — — — 27 30 35
Longitudinal — — — — — — 27 40 45 50
PL 26 <25
Transverse — — — — — — — 27 30 35
11 MnNi 3-4 < 40 Longitudinal - — — — — 40 45 50 55 70
11 MnNi 6-3 h Transverse f—— | — | — | — | — | 27 | 30 | 35 || 40 | 45
<95 Longitudinal — — — 40 45 50 55 55 60 65
, h Transverse | — | — | — | 27 | 30 | 35 | 35 | 40 || 45 | 45
12 Ni 14 N
LCongitudinal — — — — 40 45 50 50 55 65
> 25 <40
Alloyed Transverse — — — — 27 30 30 35 40 45
steels <67 Longitudinal — 40 45 50 55 65 65 65 70 70
. Z Transverse — 27 30 30 35 45 45 45 50 50
X12 Ni 5 —
Longitudinal — — 40 45 50 60 65 65 65 70
S 25 <40
Transverse — — 27 30 30 40 45 45 45 50
. Longitudinal 40 50 50 60 60 70 70 70 70 70
X 10:NiM <40
Transverse 27 35 35 40 40 50 50 50 50 50
a The valltesfortabes-with-wat-thiekness—e bCCd;IIy the-medmum-vatte-shownt-the-table-shatt-be aylccd at-the-tme-of S2ale) Jiry and order.

b Average of three test pieces. Single values not less than 70 % of the average value. The values apply to standard 10 mm x 10 mm test
pieces. For different sizes of test pieces, see 11.5.

6.3 Weldability

Steels intended for the production of tubes covered by this part of 1ISO 9330 are generally regarded as being
weldable. However, account should be taken of the fact that the behaviour of the steel during and after welding is
dependent not only on the steel, but also significantly, on the condition of preparing and carrying out the welding.

© I1SO 2000 — All rights reserved 9
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:2000(E)

sions, masses and tolerances

7.1 Diameters, wall thicknesses and masses

The outside diameters, wall thicknesses and masses of the tubes covered by this part of ISO 9330 should be
selected from those given in ISO 4200.

By agreement between the purchaser and the manufacturer tubing specified by inside diameter and wall thickness
can be supplied. In such a case the dimensions and the tolerances required should be agreed upon at the time of

enquiry and order.

7.2 Lengths

7.2.1 It shall be stated on the enquiry and order whether the tubes are to be delivered with randor]
see 7.2.2, of with exact lengths, see 7.2.3.

7.2.2 If the tubes are to be delivered with random lengths, the length range shall be agreed upon at t
inquiry and grdering.

7.2.3 If th¢ tubes are to be delivered with exact lengths, the length tolerances given in 7.3.4 shall apply
7.3 Tolerpnces

7.3.1 Tolefances on outside diameter and on wall thickness (excluding the weld)

The outside [diameters and the wall thicknesses of the tubes covered by this part of ISO 9330 shall be
tolerance linjits given in Table 6, see 9.3.2.2.

Within areas

result of instructions required for the performance of hoh-destructive testing, it is permissible to exceed

deviation on
thickness re

where the tube surface has been dressed by mechanical machining (such as grinding),

the outside diameter by a small amount over a length of not more than 1 m, provided
mains within the lower tolerance limits:

Tab

le 6 — Tolerances on outside'diameter and on wall thickness (excluding the weld sean

Tolerances on
(see ISO 5252)

D T

+10 % with a min. of
+ 0,2 mm

+ 0,75 % with a min. of
+0,5mm

n lengths,

he time of

within the

e.g. as a
the minus
that wall

7.3.2 Tolerances on the height of the weld seam

The heights

of the external and internal weld seam shall be within the tolerance limits indicated

(see 9.3.2.2).

10

in Table 7

© 1SO 2000 — All rights reserved
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Table 7 — Tolerances on height of weld seam

ISO 9330-5:2000(E)

Wall thickness (T) Maximum height of external and
internal weld seam reinforcement
mm mm
T<8 3
8<T<14,2 3,5
T>14,2 4,8

7.3.3 Misalignment of plate edges at the weld

Radial migalignment of the abutting plate or strip edges shall not exceed the following limits;
— for wall thicknesses < 12,5 mm: 1,6 mm;

— for wall thicknesses > 12,5 mm: 12,5 % of specified wall thickness or 3,2 mm{Wwhichever
7.3.4 Tqlerances on exact lengths

— for lehgths < 6 m:* 12"

— forlepgths >6m < 12m: *1o™"

is the smaller.

For lengths > 12 m, the applicable tolerance shall be agr&ed upon between the purchaser and the manpfacturer.

7.3.5 Ovyality

The ovality shall be determined as a percentage using the following formula, see 1ISO 3545-1:

J Drax — D
Ovality =100%

Where Dy ., and D, are respectively the maximum and the minimum outside diameters measured|in the same

cross-section.
For tubes|having D <406 mm, the ovality is included in the limits of the diameter tolerances.

For tubes|having.b > 406 mm, the ovality shall not exceed 2 % if the D/T ratio is < 100. If the
tolerance jop-ovality shall be agreed upon between the purchaser and manufacturer.

D/T ratio [s > 100, the

7.3.6 Straightness

All tubes shall be reasonably straight. The deviation from straightness shall not exceed 0,002 x L where L is the

length. Deviation from straightness over any one metre length shall not exceed 3 mm.

Special requirements regarding straightness shall be the subject of an agreement between the purchaser and the

manufacturer.

© 1SO 2000 — All rights reserved
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8 Techn

ical delivery conditions

8.1 Appearance and soundness

8.1.1

accordance with this part of ISO 9330.

8.1.2

The tubes shall be free from such defects as can be established by visual inspection and testing in

The tubes shall have a finish and internal and external surface condition typical of the manufacturing

process and, when applicable, the heat-treated condition. The finish and surface condition shall permit surface
imperfections or marks requiring dressing to be identified.

8.1.3 It sh
the thicknes

8.1.4 Surf
be deemed

8.1.5 Ald

8.1.6 The
identified du
8.1.7.

8.1.7 The
found by ex
0,5 mm.

8.1.8 Ifsu
of what is cq
to dressing &

8.1.9 Rep
welding are

NOTE R

8.2 Prepd

Tubes are n
the time of

all be permissible to dress, by grinding or machining, surface marks and imperfections_gro
5 of the tube after dressing does not fall below the minimum permitted wall thickness.

pce imperfections which encroach on the minimum wall thickness shall be considered defects
hot to comply with this part of ISO 9330.

ressed areas shall blend smoothly into the contour of the tube.
manufacturer shall explore, by grinding, a sufficient humber of surface marks and imp

Fing visual inspection to provide assurance that these have been eyvaluated to ensure compl

manufacturer shall, subject to the limitations given in 8.1.8; dress surface marks and imp
bloration in accordance with 8.1.6 to be deeper than 596)of the specified thickness but not

rface imperfections acceptable under 8.1.7 are net scattered and/or appear over a large area
nsidered to be an acceptable surface conditieithen tubes shall be rejected or alternatively
1S agreed upon between the purchaser and.the manufacturer.

hirs to the parent metal of the tubesshall only be carried out by grinding or machining. H
hot permitted.

Epairs to the weld seam are permitted, in accordance with an established procedure.

ration of ends

brmally delivered with“square cut ends. By agreement between the purchaser and the manu
prdering they can,-also be delivered with bevelled ends, see 1ISO 6761. The ends shall be

excessive buirrs.

8.3 Deliv

When the tu

bry conditions

besyare delivered in the heat-treated condition the parameters given in Table 2 shall apply.

vided that

and shall

erfections

ance with

erfections
less than

in excess
subjected

eening or

acturer at
free from

12
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9

Insp

ection and testing

9.1 Type of inspection and testing

ISO 9330-5:2000(E)

The inspection and testing procedure for deliveries in accordance with this part of ISO 9330 shall be as specified in
ISO 404.

9.2 Types of the inspection document

Tubes delivered in accordance with this part of ISO 9330 shall be provided with an inspection certificate, 3.1.B, in

accordangewittrtSO-1t0474see4:2;
NOTE If inspection document 3.1.C or 3.2 is specified the purchaser should notify the manufacturer_of‘the gddress of the
organizatign or person nominated by him to carry out the inspection and to produce the certificate of confermity.
The inspection documents supplied shall contain at least the following information:
a) refer¢nce to the order;
b) desciiption of products to which the inspection document applies;
c) information on tests as follows:
1) Ipcation of sample, direction of test pieces and test temperature;
2) tensile test — test piece shape and test results;
3) bend test — test piece shape and test results;
4) ¢hemical composition — the heat analysis and if applicable the product analysis;
5) NDT — type of test and result;
6) impact test — test piece size and result if applicable;
7) lgak tightness test — requirements of the order;
d) the heat treatment carried-out,
e) authgntication that the products comply with the requirements of the order.
9.3 Prdduct inspection and testing
9.3.1 GTneraI

Unalloyed steel tubes shall be subjected to the tests for category | in Table 8 unless category Il is specified at the
time of enquiry and order, see 4.1.

Alloy steel tubes shall be subjected to the test for category Il in Table 8.

© 1SO 2000 — All rights reserved
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Table 8 — Test categories

Test category
Tests Reference | '
Heat analysis 6.1.1 — X
Visual inspection 9.3.2.1 — X
Dimensional testing 9.3.2.2 — X
Leak tightness 9.3.3 — X
TCI ID”C tcot UTl tUII.JC IIJULJy 1013 - X
Mandatory Tensile test on weld 10.1.3 — X
tests
Bend test 10.1.3 - X
Non-destructive testing of the weld 9.34 — X
Non-destructive testing of the body of the tube for laminations 9.34 — X
Non-destructive testing of tube ends for laminations 9.3.4 — X
Material identification for alloy steels 9.4 — X
Optional Product analysis 10.1.3 X X
tests
(see 4.2)) | Impact test on the weld and/or heat affected zone 10.1.3 X X
9.3.2 Visupl inspection and dimensional check
9.3.2.1 V|sual inspection
Every tube ghall be visually inspected for compliance-with the requirements of 8.1 and 8.2.
9.3.2.2 Djmensional testing
The dimensipns of the tube shall be checked for compliance with the requirements of clause 7.
The tolerang¢e on diameter is normally measured across the diameter but, for a tube where D > 406 mm, this
tolerance may be measured by a-Ctircumference tape. Unless otherwise specified at the time of enquiry jand order

the wall thickness shall be measured at the tube ends.

The ovality ghall be measured across the diameter on the tube ends.

9.3.3 Lealtightrness testing

Every tube shaftbesubmitted-toateak tightresstest:

9.3.4 Non-destructive testing

Every tube shall be subjected to a non-destructive test of the weld seam, see 11.7.1. All tubes of test category Il
shall be submitted to a non-destructive test for the detection of laminations in the tube body and at the tube ends,

see 11.7.2.

9.4 Material identification

Each alloy steel tube shall be tested using an appropriate method in order to ensure that the correct grade has

been supplied.

14

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3d36a0be9af69d0796df518dc452a531

10 Samples
10.1 Frequency of tests

10.1.1 General

ISO 9330-5:2000(E)

For products supplied according to this part of 1ISO 9330 the verification of mechanical properties and product
analysis, if applicable, shall be carried out by test units. A test unit is defined as tubes of the same steel grade, the
same cast, the same manufacturing process (using the same type of filler wires), the same nominal dimensions
and, if applicable, subjected to the same finishing treatment in a continuous furnace or heat treated in the same

furnace clrargetrabateh-type-farrace:
IS) YV

The number of tubes per test unit shall comply with the parameters given in Table 9.

Table 9 — Number of tubes per test unit

. . Number of tubes per testunit @
dutside diameter range
Category | Category Il
D < 1143 400 200
1143< D < 3239 200 100
3239< D 100 50

2  Any residual fraction of the test unit is considered as a test unit;

10.1.2  |[Number of samples per test unit

The number of samples sufficient for the preparation of the tests specified in 10.1.3 shall be:

— one gample tube per test unit for test category I;

— two spmples tube per test unit for test category Il;

— for tept units with less than 20'tubes only one sample is required.
10.1.3 [Type and number’of tests

The following tests shall be carried on each sample:

a) one tensile\test on the tube body, see 11.2;

b) one t ncila tact an tha wwald far tiihac wiath Aanteida diamatar 502 mm \Wald tancila tactc ara NnA
ST tHEe—Wwettr to e St -G =4~ S1aternsSHe IASamELs

TteoStToTt TOT—to oTrtoToT e reteT——20 O T —YvY

teoto—Tare

t carried out

on tubes of outside diameter < 219 mm. Tests for tubes of diameter > 219 mm but < 508 mm shall be agreed

at the time of enquiry and order, see 11.3;
c) two weld bend tests, see 11.4;

d) one set of three impact tests on the tube body when required, see 11.5;

e) one set of three impact tests on the weld and/or the heat affected zone when required, see 11.5;

f) one product analysis when required, see 11.1.

© 1SO 2000 — All rights reserved
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10.2 Preparation of samples and test pieces

10.2.1

Selection and preparation of samples for chemical analysis

Samples for product analysis shall be taken from the test pieces or samples for mechanical testing or from the
whole thickness of the tube at the same location as for the mechanical test samples, in accordance with

ISO 14284.

10.2.2

Location, orientation and preparation of samples for mechanical tests

10.2.2.1
Samples an
10.222 T

The test pie
axis of the t
pieces may

10223 T

The test pie
shall repres

removed at t{he discretion of the manufacturer.

10.2.24 B

The test piec

bend tests with the weld at the centre of the test piece:

less than 40

For tubes H

Gererat

[

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

bnsile test pieces on the tube body
ces shall be taken at a distance from the weld and heat affected zone in aldjrection transvdg

be in accordance with the requirements of ISO 6892. At the discretion of the manufacturg
be taken in the longitudinal direction.

bnsile test pieces on the weld

ce shall be a strip section taken transverse to the weld withweld at the centre of the test
ent the full wall thickness of the pipe from which the specimen was cut. Weld reinforceme

end test pieces on the weld

es shall be in accordance with ISO 5173 for root and face bend tests and 1SO 5177 for trans

B77.

rse to the
er the test

piece and
ht may be

erse side

For tubes having a thickness < 20 mm, one face bend and one root bend shall be carried out on test pieces not
mm wide.
aving a thickness > 20/mm, one face bend and one root bend test or alternatively, and at the

manufacturg

The face an
40 mm wide
wide x 20 m

10.2.2.5

A set of thr

Impactitest pieces

r's discretion, two side-bend tests shall be carried out.

| root bend test pieees shall be machined from a circumferential strip to a rectangular section
x 20 mm thick\The side bend test pieces shall be machined to a rectangular section noming
m thick.

eSO _V-notch test pieces shall be taken from each sample tube longitudinal to the tu

nominally
lly 10 mm

pe axis in

accordance with ISO 148.

By agreement made at the time of ordering, test pieces can be taken transverse to the tube axis, provided that the
dimension of the tube permits this without flattening of the test piece.

The minimum outside diameter of the pipe necessary for the taking of transversal test pieces is calculated as a
function of the wall thickness as follows:

Dimin =(T —-5)+ T

where D,

16

756,25
5

is the minimum outside diameter in millimetres.
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The test pieces shall be taken and prepared in such a way that the axis of the notch is perpendicular to the surface
of the tube.

10.2.2.5.1 The dimensions of the test piece should preferably be 10 mm x 10 mm. Test pieces of width <10 mm
but > 5 mm, are also permitted.

10.2.25.2

machined taking care to remove only the material necessary to obtain a minimum dimension of 5 mm.

10.2.2.5.3

from the

yiarnal surface caual to one auarter of the wall thicknass aor shall he nasitioned-as close - a
< < 1

In the case of test pieces of width <10 mm, the two faces perpendicular to the notch shall be

In the case of tubes of wall thickness > 30 mm, the centreline of the test piece shall be at a distance

this locati

11 Te

111 C
The elem

chemical
method u

11.2 T
The tests

a) tensil

b) uppe
c) ifay
be de

d) percs
are
ISO ?
where
L

ols

Sis

DN.

5t methods and results

hemical analysis

ents to be determined and reported shall be those given in Table 2. The’ choice of a suitabl
analytical method for the analysis shall be at the discretion of the-manufacturer. In case o
bed shall be agreed upon taking into account the relevant existing ISO standards.

bnsile test pieces on the tube body
shall be carried out at room temperature in accordancewith ISO 6892 in order to determine t
e strength (R,);

yield strength (R,y) for the specified yieldstrength in Table 4,

the originahgauge length;

he.@riginal crosss-sectional area of the parallel test piece.

S possible to

e physical or
dispute the

he following:

eld phenomenon is not present, the.0;2 % proof strength (RpO,Z) or the 0,5 % total extensiorn (R 5) shall

termined. In cases of dispute, the 0;2 % proof strength (Rpo,z) shall apply;

ntage elongation after fracture, with reference to a gauge length of 5,65 S,. If other ggquge lengths
sed, the percentage elongation value for a length L, = 5,65 §, using the conversion talles given in
566-1,;

See clause 4 of ISO 6892:1998.

11.3 Tensile tests on the tube weld

The test shall be carried out at room temperature in accordance with 1ISO 6892 in order to determine the following:

a) tensil

© 1SO 2000

e strength (R,)).
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11.4 Bend tests

The tests shall be carried out in accordance with ISO 7438 using a mandrel of a diameter in accordance with the
parameters given in Table 4. Tests shall be carried out to an angle of 120° and after testing the following
requirement shall be met:

a) the test piece shall show no cracks or flaws, but slight premature failure at the edges shall not be considered
cause for rejection.

11.5 Impact tests

If specified at the time of enquiry and order the test shall be carried out at room temperature in accordance with
ISO 148. The mean value of the three test pieces shall be taken, and shall meet the minimum average value given
in Table 4 suybject to the following:

a) only ondg individual value may be below the specified minimum average value and then,only up to ajmaximum
of 30 %|below;

b) if the abpve criteria are not met the second set of test pieces shall be prepared. and tested in accordance with
ISO 148 and the six tests shall meet the following requirements:

1) the|mean value of the six tests shall meet the specified minimum average value given in Table 4
2) twg of the six values may fall below the specified minimum valué‘but only one by more than 30 %.

If the width |of the test piece is <10 mm, the impact energy Avn joules shall be calculated from the specified
energy A'v uging the formula:

Av=A’ E
10

where B is the width of the test piece in millimetres:

Impact testing of the weld seam and/or heat affécted zone can be carried out by agreement between the purchaser
and the manufacturer.

11.6  Legk tightness test
The leak tightness tests are carried out hydraulically and the test pressure is defined by the following equation:

oxT
=20
Pe D

where:

pg s thetestpressureinbar:
D s the specified outside diameter in millimetres;
T s the specified thickness in millimetres;

o is the the stress, in newtons per square millimetre, corresponding to 80 % of the specified minimum value
of the yield strength, see Table 4.

The test shall be carried out at the pressure pg or 80 bar whichever is the lower.

The test pressure shall be maintained for not less than 10 s for any leakage to be observed.
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