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INTERNATIONAL STANDARD

ISO 559:1991(E)

Steel tubes for water and sewage

1 Scope

This Interpational Standard specifies the technical
conditions| for delivery of seamless and welded steel
tubes for the conveyance of water and sewage at
temperatufes between — 10 °C and 120 °C.

It does not apply to steel tubes in accordance with
ISO 65 andl similar plain end tubes (for service dis-
tribution).

2 Normative references

The following standards contain provisions which;
through rdference in this text, constitute provisions
of this Intgrnational Standard. At the timesofipubli-
cation, the editions indicated were valid. All stan-
dards ar¢ subject to revision, and\\parties to
agreements based on this International Standard
are encoufaged to investigate the possibility of ap-
plying the|most recent editions(of the standards in-
dicated bg¢low. Members of IEC and ISO maintain
registers of currently valid dnternational Standards.

ISO 65:1981, Carbon steél tubes suitable for screwing
in accordance withdSQ 7-1.

ISO 8492:1986, Metallic materials — Tube — Flatten-
ing test.

1ISO 9302:1989, Seamless and weldefd (except sub-
merged arc-welded)_steel tubes for| pressure pur-
poses — Electromagnetic testing for verification of
hydraulic leak‘tightness.

3 Definitions and symbols

3.1 UDefinitions

For the purposes of this Internationa] Standard, the
following definitions apply.

311 seamless tube: Pierced solid product, hot
worked and hot or cold finished.

3.1.2 welded tube: Flat product forgned into a cir-
cular shape and longitudinally or spirally welded.

3.2 Symbols

For the purposes of this lnternationa'r) Standard, the
following symbols apply; these symbols are in ac-
cordance with those specified [n SO 3545-1,
ISO 6708 and 1SO 6892.

masses per unit length.

ISO 404:—" | ,Steel and steel products — General DN nominal size
technical qelivery requirements. D outside diameter of the tube| in millimetres
ISO 4200:1991, Plain end steel tubes, welded and T thickness of the tube, in millimetres
seamless — General tables of dimensions and
H distance between the platens of the test
machine, in millimetres
ISO 5252:1991, Steel tubes — Tolerance systems. M mass per unit length, in kilograms per me-
ISO 6761:1981, Steel tubes — Preparation of ends of tre
tubes and fittings for welding. R, tensile strength, in newtons per square
millimetre
ISO 6892:1984, Metallic materials — Tensile testing.
Rony upper yield stress, in newtons per square
ISO 7438:1985, Metallic materials — Bend test. millimetre

1) To be published. (Revision of 1SO 404:1981)
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Ry lower yield stress, in newtons per square 4.2 Optional requirements
millimetre
) Certain options and supplementary requirements
R0 proof stress (0,2 % non-proportional elon- may be specified, including the following:
gation), in newtons per square millimetre
Rios proof stress (0,5 % total elongation), in - thric:$i$g3(22'2g5 &rocesses and  deoxidation
newtons per square millimetre P S
A percentage elongation after fracture, ex- — the tube-making process (see 5.2);
pressed as a percentage of the original ) '
gauge length (L), I, = 5,65 /SO — L,nch\)val of inside seam reinforcement (see
J.c.cf,
So originalcross-sectional area of the parallel
length, |in square millimetres — delivery of jointers (see 5.2.2);
PE  testprgssure, in bar? — delivery condition (see 5.3.1 and/5.3.2);
S stress which occurs in the metal during the — ladle analysis (see 6.1.1):
hydraulic test, in newtons per square milli- ¥ e 6.1.1);
metre — product analysis (see_64.2);
K flattenimg test constant; it varies depending )
on the grade of steel — delivery lengths (sée 7.1.3);
— end preparation/(see 7.1.4);
4 Information to be supplied by the — special ¢olérances on outside diameters (see
purchaser 7.2.1.2):
41 Mandat inf ti — the rémoval of inside seam reinforcemeft of both
: andatory information ends of submerged arc welded tubes (spe 5.2.2);
The purchaser shall specify or confirm in his enquiry > the selection of samples and tests in {he pres-
and order ence of the purchaser or of a representative of
the purchaser (see 9.1.1);
a) the quantity prdered (total tonnage, total tength pure ( )

b)
c)
d)
e)

f

)

2)

or number off tubes);

the number gf this International Standatd)
the grade of kteel;

the outside djiameter and thickness;

the length;

the end preparation(bevelled ends or special
joints);

NOTE 1 Until dnternational Standards for special

— special hydraulic test pressure (see 9.2.4.1);
— type of lining or coating (see clause 11)

— type of documents (see clause 12).

The purchaser should specify his requirements in
the enquiry and order.

If the options and particular requirementg are not
specified in the enquiry and order, their choice will
be at the discretion of the manufacturer.

joints are available the purchaser should indicate in
the enquiry and order the national standards or other
specifications which the manufacturer is required to
meet.

the type of external coating and/or interior lining,
as agreed previously with the manufacturer;

the document to be supplied when the tubes are
delivered, which is usually either a statement of
compliance or an inspection certificate (see 4.2
and clause 12).

1 bar = 0,1 MPa

4.3 Designation

The tubes shall be designated, in the sequence
given, by the following:

— the type of product (seamless or welded tube);
— the number of this International Standard:
— the grade of steel;

— the outside diameter and the thickness.
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EXAMPLE

Submerged arc welded steel tubes in accordance
with ISO 559, of steel grade ST360, of outside diam-
eter 1016 mm and thickness 8,8 mm, in random
lengths, shall be designated as follows:

Submerged arc welded tubes ISO 559-ST360-
1016 x 8,8

5 Manufacturing process

ISO 559:1991(E)

external weld upset removed. By agreement be-
tween the manufacturer and the purchaser, the
internal weld upset may be trimmed. Butt welded
and electric resistance, including induction welded,
tubes shall not have skelp end welds.

Unless otherwise specified in the enquiry and order,
submerged arc welded tubes may be delivered in
short lengths welded together, i.e. jointers, provided
that the joints are made by the same method of
welding and inspected to the same standards as
those used for the manufacture of the tubes (see 4.2
and 913 1)

5.1 Stedl-making processes and deoxidation
procedurps

The steel{making processes and deoxidation pro-
cedures are at the choice of the manufacturer. At the
request of the purchaser, the manufacturer shall
state the [steel-making processes and deoxidation
procedurep used.

5.2 Tube¢-making process

5.21 Seamless tubes
Seamless | tubes shall be manufactured using a

seamless |process by hot working with or without
subsequeit cold finishing.

5.2.2 Welded tubes
Welded tubes shall be manufactured from hot-rolted

steel strip| sheet or plate, by longitudinal or\spiral
welding aq shown in table 1.

Table 1 — Welding processes

Type of Butt Electric Submerged
welding welding resistance, arc welding
process') including
induction
welding
Longitudinal X X" X
Spiral - X1 X
1) See 5.3:2:

5.2.3 Choice of the tube-making process

If the tube-making process, @nhd in patticular the type
of welding, is not specified’in the erlquiry or order,
this process is at the pption of the manufacturer.

5.3 Heat treatment, delivery congdition
5.3.1 Seamless tubes

Seamless.tubes shall be delivered inja metallurgical
condition permitting the manufacturgr to guarantee
the @roperties given in table5.

At the purchaser’s request, he shall |be informed of
the delivery condition.

5.3.2 Welded tubes
The delivery conditions for welded tlibes are given

in table2. At the purchaser’s reques$t, he shall be
informed of the delivery condition.

Table 2 — Delivery conditions for welded tubes

Delivery condition

Manufacturing process (all prades)

Tubes as wejded with or
without cold expansion
Heat-treated|tubes

Submerged arc welding

Butt welding or electric re- As-welded tybes

sistance including induction Tubes with weld area heat
welding treated
Heat-treated|tubes

The production process for submerged arc welded
tubes shall include at least one welding pass on the
inside and at least one welding pass on the outside.
Where specified by the purchaser, both ends shall
have the inside seam reinforcement removed for a
distance to be agreed (see 4.2).

Butt welded tubes and electric resistance, including
induction welded, tubes shall be delivered with the

Butt welding or electric re- At the option of the manufac-

sistance including induction turer
welding with subsequent hot
rolling - as-hot-rolled tubes

— heat-treated tubes

Butt welding or electric re- Heat-treated tubes
sistance Including induction
welding with subsequent cold

finishing
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6 Chemical composition, mechanical
properties and weldability

6.1 Chemical composition

Table 3 — Chemical composition (ladle analysis) of
steels for seamless and welded tube

6.1.2 Product analyses

If a check analysis on the tubes is specified in the
order (see 4.2), the permissible deviations specified
in table 4 shall apply to the limits of the ladle analy-
sis specified in table 3.

Table 4 — Permissible deviations from the limits of
the ladle analysis

1) In accordance with ISO/TR 7003, the first letter “S”
means “steel” and [the second letter “T" means “tube”.

2) Only for welded tubes.

3) Provisionally grfades 410 and 430 may be used indiffer-
ently if agreed at the time of the order.

4) Si 0,55 % max.fMn 1,6 % max.

6.1.1 Ladle analysis

On ladle analysiq the steel shall show the_chemical
composition, corfesponding to the specified grade,
specified in tablg 3. At the purchaset’s request, he
shall receive a rgport of the ladle.danalysis (see 4.2).

Chemical Deoxidation condition Sermissible deviation
composition, % ermissible deviation, %
Steel A i s Element Killed and semi-killed steel
grade?) seamless welded
max. | fax. | max. HPES TR C + 0,03
i P + 0,005
sT3202 | — | 9,050 | 0,050 pot spec
S + 0,005
Rimming
ST360 0,17 | 0,045 | 0,045 | Killed Semi-killed
Killed 6.2 Mechanical properties
Semi-kilted
ST410% | 0,21 | 4,045 45 | Killed . . .
21 ’ 0,045 © Killed 6.21 The mechanical(properties of seanpless or
— welded tubes are specified in table5.
. Semi-killed
S$T4303 | 0,21 | 9,045 | 0,045 | Killed Killed
6.2.2 Seamless, “butt welded and electrig¢ resist-
sT5004 | 022 | 045 | 0,045 Em:ﬂaily Eiﬂzzla”y ance, including induction welded, tubes shpll meet

the requirements for the flattening test.

Submerged arc welded tubes shall meet|the re-
quirements for the bend test.

At the option of the manufacturer, the flattening test
may be replaced by a bend test.

6.3 Weldabllity

The steels complying with this Internationpl Stan-
dard are generally regarded as being weldgble, but
it should be noted that weldability not only ;repends
on the grade of steel, but is influenced by the weld-
ing conditions, and the construction and |service
conditions of the pipe line.

Table 5 — Meghanical properties of seamless and welded tubes of thickness less than or equal to 25 mm

(see 9.2.1.1)
A
Yield stress or proof stress') R min
Grade
N/mm2 N/mm2 longitudinal transverse
S$T320 185 320 < R, < 500 15 13
S$T360 225 360 < R, < 500 23 21
ST410 245 410 < R, < 550 21 19
$T430 265 430 < R, <570 21 19
ST500 345 500 < R,, < 650 21 19

for calculation purposes.

NOTE — For the area of the weld seam the value of the yield stress and the minimum value of the tensile strength given may be used

1) For thicknesses greater than 16 mm, the value of the yield stress or proof stress may be reduced by 10 N/mm?2.
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Table 6 — Dimensions and masses per unit length
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Series
Nominal size Outside diameter B C E
DN D 7 M 7 M T M T M
mm mm kg/m mm kg/m mm kg/m mm kg/m
50 60,3 2 2,88 23 3,29 2,3 3,29 2,9 4,11
65 76,1 2,3 4,19 2,6 4,71 2,6 4,71 2,9 5,24
80 88,9 23 4,91 2,9 6,15 2,9 6,15 3,2 6,76
00 ™3 Z,0 7,70 Z.9 7,97 3.2 8,77 3,6 9,83
25 139,7 2,6 8,79 3,2 10,8 3,6 12,1 4 13,4
50 168,3 2,6 10,6 3,2 13,0 4 16,2 45 18,2
00 2191 2,6 13,9 36 19,1 45 23,8 6,3 33,1
50 273 36 23,9 4 26,5 5 33 6,3 41,1
00 323,9 4 31,6 45 354 56 44 71 555
50 3556 4 34,7 5 43,2 5.6 483 8 68,6
100 406,4 4 39,7 5 485 83 62,2 8,8 86,3
150 457 4 44,7 5 557 6,3 70 10 110
00 508 5 62 56 694 6,3 77,9 11 135
00 610 5.6 83,5 6,3 93,8 6,3 93,8 12,5 184
00 711 6,3 109 7.1 123 7,1 123 4,2 244
00 813 7,1 141 8 159 8 159 16 314
00 914 8 179 8,8 196 10 223 75 387
11000 1016 8,8 219 10 248 10 248 20 491
1[050 1067 8,8 230 10 251 1 186 - —
1100 1118 8,8 244 10 273 11 300 —
1200 1219 10 208 1 328 12,5 372 —
14400 1422 12,5 435 14,2 493 14,2 493 - —
1600 1626 14,2 564 16 635 16 635 - -
1[800 1829 14,2 634 16 715 175 782 - -
2000 2032 16 795 17,5 869 20 992 -
200 2235 17,5 957 20 1093 22,2 1211 -
2500 2540 20 1243 22,2 1379 25 1551 — -
7 Dimepsions, masses @nd tolerances — approximate lengths, or
. . — exact lengths.
7.1 Dimensions and’masses
The ranges of random lengths and the minimum
7.11 Diameters_and’thicknesses average lengths are given in table 7.
. . . . The ranges of lengths depend on the dimensions
Table 6 giyes”a. selection of preferred outside diam- .
§ and manufacturing process of the tube.
eters and [thicknesses selected from 1SO 4200:1991, gp

table 1. If for particular applications other dimen-
sions are necessary, they shall be selected from
ISO 4200:1991, table 2.

7.1.2 Masses

The masses per unit length are given in table 8. For
intermediate dimensions, see 1SO 4200.

7.1.3 Lengths
The tubes may be ordered in

— random lengths,

Table 7 — Random lengths

Lengths in metres

Length ranges

Minimum average length in
100 % of shipment

3to8
4 to 11
55to 14
6,5 to 16,5
7,5to 18

6

8

"
13,5
14,5
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7.1.4 End preparation

Annex A gives a schematic representation of the
main joints in current use. The tubes may be or-
dered with

— plain square cut ends (see 7.2.7.1),

— bevelled ends (see 7.2.7.2),

— sleeve joints (see figure A.3 and figure A.4),

7.21.2.2 For plain end welded tubes of outside di-
ameter greater than or equal to 508 mm, the toler-
ance on outside diameter on tube ends shall be not

more than 23 mm.

7.21.2.3 For special joints the tolerances shall be
agreed between the manufacturer and purchaser at
the time of enquiry and order.

7.21.3 Tolerances on outside diameter shall be
checked at the ends on a minimum distance of
100 mm, in conformity with the methods given in

— flanged joints[tsesfigure A-5), OT

— special joints|(see figure A.6).

7.2 Tolerances

7.2.1 Outside diameter

7.21.1 The permissible deviation of the outside di-
ameter for seam|ess and welded tubes shall be not
greater than

— for seamless|tubes: + 1 % with a minimum of
+ 0,5 mm (tolerance class D2 of ISO 5252:1991),
and

— for welded tulpes: see table 8.

Table 8 — Tqglerance on outside diameter for
welded tubes

Outside diametel

b Tolerance
mm
D <2191 + 1 % with a minimdm of + 0,5 mm

+ 0,75 % \with a maximum of

219,1 < D < 914 +5mm

$+£°\0,75 % with a maximum of

914 < D + 10 mm

9720.
7.2.2 Thickness

7.2.2.1 Body of the tube

The permissible tolerances.'on the thicknegs of the
body of tubes are given intable 9 for seamlefs tubes
and in table 10 for welded.tubes away from the weld.

Eccentricity shall be\within the limits of the toler-
ances.

7.2.2.2 Weld area

The tolerances for the weld area of welded t{ibes are
givensin table 11.

Table 9 — Tolerance on thickness for seamless
tubes

Outside diameter

D Tolerance on 7'

mm

D <1143 + 0,5 mm

75

14,3 < D <273 ( 125 ) % with a minimum of £(0,5 mm

+200

273 < D ( J125) %

7.2.3 Ovality

Ovality shall be within the limits of the tolefance on
outside diameter ) (see 7.2.1).

7.2.1.2 By agreement between the manufacturer
and the purchaser, and depending on the type of
joint, closer tolerances obtained by sizing the ends
of the tubes may be agreed as specified in 7.2.1.2.1
to 7.21.2.3.

7.2.1.21 For plane and bevelled end tube the tol-
erances are as follows:

D <273 mm: féf mm

273 mm < D < 508 mm: 1(2,3 mm

7.2.4 Length (see ISO 5252)

7.2.41 Random lengths

The random length of the tubes shall be within the
ranges given in table7 and shall comply with the
corresponding minimum average length in 100 % of
shipment.

Lengths below or above the limits of the length
ranges ordered may be delivered if this has been
agreed between the manufacturer and the pur-
chaser when ordering the tubes.
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Table 10 — Tolerance on thickness for welded tubes

Thickness Tolerance
T mm %
Butt and electric resistance, including induction welded, tubes, Submerged arc welded tubes
mm and submerged arc welded tubes manufactured from colils manufactured from plate

T<32 Y -
32<T<5 +0,35 Rl
52T<8 + 0,4 il
8 < Tk25 +05 ol

1) The ugper limit is governed by the tolerance on mass.

Table 11 — Tolerances for the weld area

Weld bead Butt welded tubes

Electric resistance,
including induction

Submerged arc wdlded tubes
welded tubes

Outside rolled flush

trimmed flush 7 <8 mm: may. 3 mm

not removed max.: 1,5 mm

Inside

8 mm < T < 14,2 mm| max. 3,5 mm

max.: 1,5mm
T > 142 mm: maK. 4,8 mm

if removed max.: 0,157

max3 0,3 mm -+ 0,057

7.2.4.2 Approximate lengths

The tolerance on approximate lengths shall.nofex-
ceed + 500 mm.

7.2.4.3 Exact lengths

Exact lengths shall be subject to the following toler-
ances:

110

— lengthg less than 6 m.-J, mm
— lengthp greater than 6 m: "‘3 mm

7.2.5 Strpightness

Tubes shlalbe essentially straight. The total de-

7.2.7.2 Bevelled ends (V-chamfer wi{th root face)
Tubes ordered with welding bevels gt the tube ends
shall be subject to the following tolefances:

— angle of the chamfer for welding:[30° '*(5,"

— width of root face: 1,6 mm 4 0,8 mmm

7.2.7.3 Expanded ends for sleeve jojnts

The permissible deviations for expapded tube ends
for sleeve joints, as shown in [figure A3 and
figure A.4, shall be agreed upon at|the time of the
order.

flection shall nol exceed 0,2 S of the tofal Terigth of
the tube.

7.2.6 Mass

The tolerance on mass per lot or on one tube of
10t min. is + 7,5 %.

7.2.7 End finish (see ISO 6761)

7.2.7.1 Plain square cut ends

The ends of the tubes shall be cut nominally square
with the axis of the tube and shall be free from burrs.

8 Appearance and soundness

The tubes shall have smooth internal and external
surfaces consistent with the method of manufacture.
The tubes shall have a workmanlike finish but small
imperfections are permissible provided that the
thickness remains within the negative tolerance
limits.

Surface imperfections may be dressed provided that
the thickness after dressing remains within the
negative tolerance limits.
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Defects in the weld seam of submerged arc welded
tubes may be repaired by welding at the discretion
of the manufacturer. The repaired area shall be
submitted to a non-destructive test and a leak
tightness test.

9 Inspection and testing

9.1 General requirements

9.1.1 Place of inspection and testing

applied to the skelp end welds as are applied to the
seam weld.

9.1.3.2 Selection and preparation of test pieces
The tensile test, flattening test and bend test shall

be carried out on test pieces taken from the end of
a sample tube selected at random from each lot.

9.1.3.3 Tenslile test

9.1.3.3.1 The tensile test piece shall be prepared in

The selection df samples, the preparation of test
pieces and the t¢sts shall be carried out in the works
of the manufactirer. If so specified, the selection of
samples and thle tests shall be carried out in the
presence of the [purchaser or of a representative of
the purchaser.

9.1.2 Summary|of tests

The tubes shalll be submitted in the works of the
manufacturer td the types and numbers of tests
specified in tabl¢ 12.

9.1.3 Definition|of a lot, selection and preparation
of test pieces

9.1.31 Lot

For the purposefs of testing, tubes shall be divided
into lots. Depengdling on the outside diameter of the
tubes, a lot shall comprise the following number.of
tubes of the same grade, dimensions, process: of
manufacture, ddlivery condition and, wherevappli-
cable, heat treatment:

D < 76,1 mm}| 1000 tubes
76,1 mm < D|< 139,7 mm: 400 tubes
139, 7 mm < P < 323,9.m@ar; 200 tubes

D > 323,.9 mm: 100-tubes

If the number of|tubes is smaller than the specified

accordance withr 1SO6892;

9.1.3.3.2 Depending on the type, ©f“tlbe (see
9.1.3.3.3 t0 9.1.3.3.5), the test piece.may be

— a full section of the tube,

— a strip test piece takenZJongitudinally to the tube
axis, in which case the gauge length shhll not be
flattened, or

— a test piece taken transverse to the tubg axis, in
which casexthe gauge length may be [flattened
providedithat the test piece is stress relieved at
a temperature below 500 °C.

9.1.3.3:3 For seamless tubes, the test pigce shall
be\taken parallel to the axis of the tube for diam-
eters D < 219 mm; at the choice of the fnanufac-
turer, it may be taken transverse to the tube axis for
diameters D > 219 mm.

9.1.3.3.4 For welded tubes and to determine the
mechanical properties in the body of the {ube, the
test piece shall be taken at a position arpund the
circumference 90° to the weld. The test pi¢ce shall
be taken parallel to the axis of the tube fpr diam-
eters D < 219 mm; at the choice of the manufac-
turer, it may be taken transverse to the tubg¢ axis for
diameters D > 219 mm.

9.1.3.3.5 For testing the weld of tubes with diam-
eters D > 2191 mm, the test piece shall be taken
transverse to the weld, the weld being placgd at the
centre of the test piece; the weld reinforcenrent may

number of tubesTor a tot, this smaller quantily snafl
be regarded as a lot. If the number of tubes is
greater than the specified number of tubes for a lot,
the remaining tubes, if there are 50 or less, shall be
sub-divided between the lots. They shall be re-
garded as a lot if there are over 50.

Submerged arc welded tubes containing skelp end
welds shall be divided into lots as defined above.
The same type and number of tests per lot shall be

} "
UvT Teimovell.

9.1.3.4 Bend and flattening tests

The test piece for the flattening test shall be pre-
pared in accordance with ISO 8492 and the test
piece for the bend test with the weld at the centre
shall be prepared in accordance with ISO 7438. The
weld reinforcement may be removed in the test
piece for the bend test.
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Table 12 — Types and numbers of tests

Type of test Seamless tubes

Butt welded tubes

Electric resistance,
including induction
welded tubes

Submerged arc welded
tubes

1 per lot on test piece

Tensile test or full tube section

1 per lot on base metal
or full tube section

D < 219,14 mm
1 per lot on base metal or full tube section

D> 2191 mm
1 per lot on base metal or full tube section and, in
addition, 1 per lot on weld area

of the weld

. 2 per lot 2 per lot

Fiattening test 1 per lot (1 test 0° and 1 test 90°) | (1 test 0° and 1 test 90°) -
2 per Iqt

Bend test 0 " (Dtest on weld face and
1, test oh weld root)

Hydraulic or non- All All All All

destructive fest

Visual inspgction All All All All

Dimension ¢heck All All All All

Non-destrugtive testing Al All

Product anglysis

By agreement

1) As an dlternative to the flattening test (see 6.2.2).

9.2 Test|methods and results

9.2.1 Tengile test

9.2.1.1 The tensile test shall be cdrried out in ac-
cordance with ISO 6892.

The followjng characteristics shall be determined on
test piece$ taken from the body of the tube:

tensile[strength, R
percentage elongation after fracture, 4

yield s{reés, R, or R, , or proof stress Ry, ¢

9.2.2 Flattening test
9.2.21 The flattening test shall be|carried out in
accordance with ISO 8492.

The test piece shall be flattened wijthout showing
defects until the distance /1 between|the platens is

o 4O
K+ (TID)
with
K = 0,09 for grades ST320 and ST360;
K = 0,07 for grades ST410, ST43( and ST500.

9.2.1.2 If the upper yield stress R, does not occur,
the proof stress R, , or the 0,5 % total elongation
proof stress R, ; shall be determined.

9.21.3 For test pieces from the weld, only the
tensile strength R,, shall be determined.

9.2.1.4 The values obtained shall as a minimum be
equal to those shown in table5 for the respective
steel grade and for the orientation of the test piece.

9.2.2.2 For electric resistance, inclliding induction
welummrwwm-m'bvs-rxe test shall be
carried out with the position of the weld at 90° to the
applied force.

No opening of the weld shall take place until the
specified distance [I between the platens is
reached. Slight premature failure at the edges shall
not be considered as a cause for rejection.

9.2.2.3 For seamless, butt welded and electric re-
sistance, including induction welded, tubes, at the
option of the manufacturer the flattening test may
be substituted by a bend test carried out in the di-
rection of the original curvature.
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9.2.3 Bend test 9.2.6 Dimension check
9.2.31 The bend test shall be carried out in ac- The tubes shall be checked for compliance with the
cordance with 1SO 7438 outside diameter and thickness specifications.

The thickness shall be checked at the ends of the
9.23.2 For seamless tubes, butt welded tubes and tubes.
electric resistance, including induction welded,
tubes the test piece shall be bent in the direction of For tubes of outside diameter 1) < 508 mm, the out-
the original curvature. For welded tubes the weld side diameter may be checked Using a bar gauge
shall be positioned at the centre of the test piece. or caliper, or by measuring the circumference using
The bend value shall be equal to the value of /{ for a tape.

the flattening test (see 9.2.2.1).

—mwmmw‘ : the out-
9.2.3.3 For submerged arc welded tubes, with the side diameter shall be checked by medsiring the

exception of tules in grade ST320, one test piece circumference using a tape.
shall be bent through 180° in the direction of the .
original curvature (face bend test), and the other in 9.2.7 Non-destructive test of the weld®

the opposite difection (root bend test), around a

mandrel with a |diameter eight times the specified For all types of welded tube; unless the fube has
thickness of the tube. been submitted to a non-destructive test in|place of

the hydraulic test according to 9.2.4.1, the wWeld area
shall be submitted to 4_non-destructive tes} accord-
ing to a suitable tec¢hnique and procedurf at the
choice of the manufacturer.

9.2.3.4 After th¢ test, the test piece shall not show
to the naked eye any cracks or flaws. However,
small prematurg cracks at the edges shall not be

considered as a|cause for rejection.
9.3 Invalidation of tests

924 Leak tightness test The spegifications given in ISO 404 apply.

9.241 Hydraul:[: test 9.47 Retest

Each tube shall e subjected to a hydraulic test at a

pressure PE detgrmined using the following formula: The specifications given in ISO 404 apply.

PE — QOST 10 Marking
where S = 60 % of R, (see table5). 10.1 Tubes (uncoated and coated) manufagtured in
€ accordance with this International Standard|shall be
Unless otherwisp agreed, the hydraulic—pressure marked, in the sequence given, as follows:
shall not exceed| 50 bar (5 MPa). Theltest pressure
shall be maintairned for at least 5 s: a) the manufacturer’s trade-mark or trade~Tame;
Tubes showing |eakage shall-be regarded as not b) the grade of steel (in accordance with taple 3):

complying with this International Standard.
c) the number of this International Standard (i.e.

9.2.4.2 Non-desfructive:test ISO 559);

The hydraulic tegt@may be replaced, at the option of d) W for welded tubes and S for seamless tlubes;

the manufacturer—by—a—nen-destruetivetestrearried

out as specified in 1ISO 9302. and, in addition, for tubes with an inspection certif-
icate,

9.2.5 Visual inspection
e) the inspector’s mark.

The appearance and soundness of the tubes shall
be checked by a visual inspection of the outside and 10.2 Coated tubes may require additional marking
inside surfaces. in accordance with relevant International Standards.

3) The test conditions and the acceptance criteria will be specified at a later date on the basis of studies being carried
out by ISO/TC 17/SC 19.

10
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11 Lining or coating

All linings and/or coatings shall comply with rel-
evant International Standards or with specifications
agreed between the purchaser and manufacturer.

NOTE 2 ISO/TC 5/SC 1 is currently preparing three draft
International Standards on

— epoxy powder external coatings,

— polyethylene external coatings, and

ISO 559:1991(E)

— cement mortar internal linings.

12 Documents

The documents shall be drafted in accordance with
the appropriate clause of ISO 404.

If neither of the documents specified in 4.1, nor any
other document as specified in ISO 404, is requested
the tubes shall be delivered with a statement of
compliance only.

1"
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Annex A
(informative)

Schematic representation of the main types of joint

The types of joint shown in this annex are examples; other types are acceptable.

Flange joints sheuld-be-made—ir-corformiy-with-1SO7005-2-

Welded joints should be made in conformity with the International Standards prepared by I1ISO/TE 44, Welding.

{’///////////// i

Figure A.1 — Butt weld

Seal

Figure A.2.=. Slip-on coupling

Fmﬂm‘

a) short

By Tong

c) spherical

Figure A.3 — Sleeve joint

12
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