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INTERNATIONAL STANDARD © ISO

ISO 13665:1997(E)

Seamless and welded steel tubes for pressure

bod

1 Scope

1.1 Thi§ International Standard specifies require-
ments for magnetic particle inspection of the tube
body of spamless and welded steel tubes for pressure
purposes| for the detection of surface imperfections,
according to four different acceptance levels.

It is intended that this International Standard be used
to detect| surface imperfections on all or part of the
outer surface of tubes, excluding the end/bevel face,
as may Ipe required by the relevant products\istan-
dards. Hgwever, it may be applied to the jnside sur-
face ovef a limited length from the ends“ef tubes,
dependent on the tube diameter, by _dgreement be-
tween thg purchaser and manufacturer:

1.2 In gddition, this International Standard may be
used, as pppropriate, to Jecate the position of external
surface |Jmperfections; detected by another non-
destructiye testing-method, for example, ultrasonics,
prior to dressing of/the tube surface, and to ensure
completd remayal of the imperfection after dressing
is complgte:

for the detection of surface imperfections

cent editions of the” standards indi¢ated below.
Members of IEG, and ISO maintain redisters of cur-
rently valid Intefnational Standards.

ISO 9934+1", Non-destructive testing — Magnetic
particlextesting — Part 1. General principles.

ISO;11484:1994, Steel tubes for presdure purposes
= Qualification and certification of npn-destructive
testing (NDT) personnel.

3 General requirements

3.1 The magnetic particle inspection cpvered by this
International Standard is usually carried|out on tubes
after completion of all the primary prodyction process
operations.

This inspection shall be carried out by personnel cer-
tificated in accordance with ISO 11484, [as nominated
by the manufacturer. In the case of [third-party in-
spection, this shall be agreed between tthe purchaser
and manufacturer.

3.2 The surface of the tube to be tdsted shall be

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-

1) To be published.

sufficiently clean and free from oil, grease and other
foreign matter which could interfere with the correct
interpretation of indications obtained from the mag-
netic particle inspection of the tube.

3.3 Itis emphasized that the type of indications ob-
tained, as well as the minimum dimension of the
surface imperfections to be detected, are dependent
upon the specific tube manufacturing process and the
tube surface finish.
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4 Method of test

4.1 The entire outer surface of each tube or part of
it, as required, shall be inspected using the magnetic
particle method, for the detection of longitudinal
and/or transverse surface imperfections, using a.c. or
d.c. magnetization and dry powder, black or fluor-
escent ink, as appropriate to the magnetic particle
technique adopted, generally in accordance with the

requirements given in ISO 9934-1.

4.2 During

© ISO

method is intended (as in Method A) for the detection
of imperfections which lie generally parallel to the di-
rection of current flow through the threaded
bar/cable.

4.3.3 Method C — Encircling coil method

In this method, a rigid or semi-rigid current-carrying
coil is placed around the tube and the surface of the

tube within the influence of the coil is magnetized in
the direction paralle| to the major axis of the tube, fa-

the production testing of tubes, mag-

netization sHall be applied in the circumferential di-

rection for
imperfection
axis of the
face imperfe]
be applied

the detection of longitudinal surface
5 or in the direction parallel to the major
ube for the detection of transverse sur-
ctions. The dry powder or black ink shall
imultaneously, as appropriate, to reveal

the presencg of surface imperfections, using an illu-

mination of 1

In cases whe

ot less than_350 IX.

re there is insufficient sensitivity due, for

example, either to poor contrast between the dry

powder or bl
inspected, o
nique adopt
spection, be
aid contrast
used and the
using a UV-
white light g
intensity of g

The use of
magnetic pa
only permitt
purchaser ar

43 The m
magnetic pa
4.3.1 to 4.3.4

ack ink and the surface of the tube to be
- as a result of the magnetization tech-
pd, the tube surface shall, prior to in-
coated with a white background paint to
Alternatively, fluorescent ink shall be
inspection carried out in a darkened area
A radiation source, with a brackground
vel not exceeding 20 Ix and a blacklight
t least 8 W/mz.

residual magnetism, i.e. @pplication of
rticles after initial tube magnetization, is
ed after prior agreerent between the
d manufacturer.

agnetization “Methods applicable to the
ticle inspection of tubes are described in
L

43.1 Method’A — Current flow method

vouring the detection of generally transVefse imper-
fections.

4.3.4 Method D — Magneticflow method

In this method, the tube, or part of it, forms part of the
magnetic circuit of an_electromagnet which carries
current from an externalpower source (as [n Method
A). This method faveurs the detection of|imperfec-
tions lying at right-angles to an imaginary ling¢ adjoining
the pole pieces of the electromagnet.

4.4 |tlis’emphazised that it is outwith the scope of
this_lfternational Standard to specify the| levels of
maghetization required, and current levels required to
achieve such levels of magnetization, to feveal the
presence of unacceptable surface imperfections.

NOTE 1 This is due to the wide variety of magnetic par-
ticle techniques available and permitted for this purpose.

However, in all cases the magnetization requirements
together with the use of magnetic inks angl powders
given in 1ISO 9934-1 shall apply.

4.5 During the production testing of tubeg, the level
of magnetization achieved using the adopted tech-
nique and equipment shall be checked at [regular in-
tervals, not exceeding 4 h, for examplg using a
penetrameter or magnetic field-strength |neter, as
appropriate.

In this method, current derived from a d.c., a.c., full
or half-wave rectified a.c. external power source is
passed between two contact areas on the surface of
the tube. This method is intended for the detection
of imperfections which lie generally parallel to the di-
rection of current flow.

4.3.2 Method B — Threaded bar/cable method

In this method, current (as in Method A) is passed
through a rigid bar or flexible cable placed within the
tube bore and approximately concentric with it. This

5 Evaluation of indications

5.1 It is stressed that the magnetic particle in-
spection method does not make it possible to deter-
mine the nature, shape, orientation and more par-
ticularly the depth of surface imperfections revealed
as indications. The dimensions and extent of mag-
netic particle “build-up” of indications do not directly
represent the actual dimensions of the surface
imperfection causing the indication. For these rea-
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sons, the classification/evaluation of magnetic particle
indications shall be as follows:

a) linear indications — indications where the length
of the indication is equal to or more than three
times the width of the indication;

b) rounded indications — indications which are cir-
cular or elliptical in shape, where the length of the
indication is less than three times the width of the

ISO 13665:1997(E)

a) For general testing of tube surfaces, either of the
entire surface or a localized area, an imaginary
frame aperture of 100 mm x 160 mm shall be
placed over the area with the highest incidence
of relevant indications. The indications shall be
classified with regard to the type, number and di-
mensions of the indications within the frame, ac-
cording to the appropriate acceptance level given

in table 2.

indication: b) For testing the weld seam of welded tube, an

- . imaginary frame aperture of 50/mm x 150 mm,

c) accumulated indications — indications which are with the weld centred on thec50’mim dimension

linear|or rounded and are aligned or clustered with of the frame aperture, shall’be placed over the

a seppration of not more than the length of the area with the highest ingidence of [relevant indi-

smallgst indication; cations. The indicationsOshall be classified with

o o o regard to the type, number and dimgnsions of the

d) non-rg¢levant indications — indications of a similar indications within(the frame, accord|ng to the ap-
shapd/form which may result from localized sur- propriate acceptance level given in thble 3.

face |irregularities to a particular tube-making
proceps, for example, machining marks, c) For calculating the cumulative length of accumu-

scratghes, sizing/straightening marks etc.

5.2 Evaluation of indications shall be carried out us-
" ing the naked eye without any means of image mag-
nification|

5.3 Thel minimum dimension of indications to be
considergd during the evaluation shall be as givehiin
table 1, in| relation to the acceptance level specified.

Table 1 |— Minimum dimension of indications to
be considered for evaluation

Acceptance Diameter D-or length L of the
leviel smallest-indication to be
considered

mm

1.5
2,0
3.0
50

L <L
[~ o —

lated indications, the length along t
of linear and rounded indications sha
in ~cases where the separation N
adjacent indications is less than the
diameter of the larger of the two in
indications shall be considered as
sum of the individual lengths or di
the separation shall be used to

he major axis
| be used and
etween two
length or the
Hications, the
one and the
pmeters plus
calculate the

overall length.

6 Acceptance

6.1 Tubes or parts of tubes not showing indications
in excess of those permitted by the dorresponding
acceptance level shall be deemed to haye passed the
test.

6.2 Tubes or parts of tubes showing [indications in
excess of those permitted by the corrgsponding ac-
ceptance level shall be designated suspéct.

5.4 Only relevant indications with their major di-
mension in excess of that given in table1 shall be
taken into account when determining the incidence
of such indications, according to the appropriate ac-
ceptance level. Non-relevant indications are not to be
considered during evaluation.

5.5 Relevant indications obtained by magnetic par-
ticle inspection in accordance with this International
Standard shall be evaluated and classified as follows.

6.3 For suspect tubes, one or more of the following
actions shall be taken.

a) The suspect area shall be explored by dressing
using an acceptable method and, after checking
that the remaining thickness is within the toler-
ance limits, the suspect area shall be retested as
previously specified to ensure that each imper-
fection giving rise to the original indications has
been completely removed.

The tube shall then be deemed to have passed
the test.
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b) The suspect area shall be cropped off. The
manufacturer shall ensure to the satisfaction of
the purchaser that all of the suspect area has
been removed.

© ISO

¢) The tube shall be deemed not to have passed the

test.

Table 2 — Tube surface: maximum permissible number of indications and dimensions (diameter or

length) within a frame aperture of 100 mm x 150 mm

Type of indications
Acceptance th'Tul be Rounded Linear Accumulated
level Number Dimension Number Dimension Number Dimension
mm mm mm mm
<16 5 3,0 3 1,5 1 4,0
> 16
M1 < 50 5 3,0 3 3,0 A 6,0
> 50 3,0 5,0 1 10,0
<16 8 4,0 4 3.0 1 6,0
M2 > 16 8 4,0 4 6,0 1 12,0
< 50
> 50 8 4,0 4 10,0 1 20,0
<16 10 6,0 5 6,0 1 10,0
M3 > 16 10 6,0 5 9,0 1 18,0
< 50
> 50 10 6,0 15,0 1 30,0
< 16 12 10,0 6 10,0 1 18,0
M4 > 16 12 10,0 6 18,0 1 27,0
< 50
> 50 12 10,0 6 30,0 1 45,0
Table 3 — Weld seam: maximum permissible number of indications and dimensions (diameter or length)
within a frame)aperture of 150 mm x 50 mm (width centred on the weld seam)
Type of indications
Tube .
Acceptance| : Rounded Linear Accumulated
level thickness
v Number Dimension Number Dimension Number Dimension
mm mm mm mm
<16 1 3,0 1 1.5 1 4,0
M1
> 16 1 3,0 1 3,0 1 6,0
< 16 2 4,0 2 3,0 1 6,0
M2
> 16 2 4,0 2 6,0 1 12,0
<16 3 6.0 3 6,0 1 10,0
M3
> 16 3 6,0 3 9,0 1 18,0
<16 4 10,0 4 10,0 1 18,0
M4
> 16 4 10,0 4 18,0 1 27.0
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