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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
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entat, in_fiaison with IS0, also take part in the Work. SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
Ask of technical committees is to prepare International Standards. Draft Interrational Stand
the technical committees are circulated to the member bodies for voting:‘Publication ag
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document may be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

ditions for steel tubes for pressure purposes.

jition cancels and replaces 1SO 13664:1997 and I1SO 13665:1997, which have been techni

consists of the following parts, under the generaljtitte Non-destructive testing of steel tubes:

Automated electromagnetic testing of seamless and welded (except submerged arc-welded) 3
Dr the verification of hydraulic leaktightness

Automated eddy current testing of seamless and welded (except submerged arc-welded) 4§
br the detection of imperfections

Automated full peripheral_flux leakage testing of seamless and welded (except submerged
ferromagnetic steel .tubes for the detection of longitudinal and/or transverse imperfections

Liquid penetrant-inspection of seamless and welded steel tubes for the detection of sur
ctions

Magnetic particle inspection of seamless and welded ferromagnetic steel tubes for the detectid
imperféctions
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5 was prepared by Technical Committee ISO/TC 17, Steél,)Subcommittee SC 19, Technical
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Part 6:

Radiographic testing of the weld seam of welded steel tubes for the detection of imperfections

imperfections

imperfections

manufacture of welded steel tubes

arc-welded) steel tubes for the detection of longitudinal and/or transverse imperfections

Part 7: Digital radiographic testing of the weld seam of welded steel tubes for the detection of

Part 8: Automated ultrasonic testing of seamless and welded steel tubes for the detection of laminar

Part 9: Automated ultrasonic testing for the detection of laminar imperfections in strip/plate used for the

Part 10: Automated full peripheral ultrasonic testing of seamless and welded (except submerged
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— Part 11: Automated ultrasonic testing of the weld seam of welded steel tubes for the detection of
longitudinal and/or transverse imperfections

— Part 12: Automated full peripheral ultrasonic thickness testing of seamless and welded (except
submerged arc-welded) steel tubes
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Non-destructive testing of steel tubes —

Part 5:
Magnetic particle inspection of seamless and welded

fe

imperfections

1

Thig part of ISO 10893 specifies requirements for magnetic particle inspection of seamless

ferr

For

outgide surface of tubes. However, by agreement between\the purchaser and manufacturer

app

In gddition, this part of ISO 10893 can be used, as ‘appropriate, to locate the position of exte

imp

surfpce, and to ensure complete removal of the imperfection after dressing is complete.

For

This
end
orie

It cgn also be applicableo the testing of hollow sections.

2

The)
refe)
doc
ISO
ISO
ISO

ISO

rromagnetic steel tubes for the detection of surface

Scope

the tube body, it specifies requirements for the detection ©f surface imperfections on all or

icable to the inside surface over a limited length from the'ends of tubes, dependent on the tubg

erfections detected by another non-destructive testing method (e.g. ultrasonic) prior to dressing

bevel face. In this case,( magnetization is applied in the direction essentially perpendig
htation of the particular impérfections being detected.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the

hnd welded

bmagnetic steel tubes for the detection of surface imperfections on the' tube body and the end/bevel face
at the ends.

part of the
it can be
diameter.

nal surface
of the tube

the end/bevel face at the ends of plainsend and beveled-end tubes, this part of ISO 10893 specifies
requirements for the detection of laminar’imperfections which can interfere with subsequent fab
insgection operations (e.g. welding and ultrasonic inspection of the welds).

rication and

part of ISO 10893 is applicable-to the detection of imperfections, other than laminar imperfectjons, on the

ular to the

For dated
referenced

ment (including any amendments) applies.

9712, Non-destructive testing — Qualification and certification of personnel
9934-1, Non-destructive testing — Magnetic particle testing — Part 1: General principles
9934-2, Non-destructive testing — Magnetic particle testing — Part 2: Detection media

9934-3, Non-destructive testing — Magnetic particle testing — Part 3: Equipment

ISO 10893-8, Non-destructive testing of steel tubes — Part 8: Automated ultrasonic testing of seamless and
welded steel tubes for the detection of laminar imperfections

ISO 11484, Steel products — Employer's qualification system for non-destructive testing (NDT) personnel
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9934-1 and ISO 11484 and the
following apply.

31
tube
hollow long

3.2
seamless t

product open at both ends, of any cross-sectional shape

ube

tube made py piercing a solid product to obtain a tube hollow, which is further processed, either hot or ¢
into its final|dimensions

3.3

welded tu
tube, made
after weldin

3.4

manufactu
organizatio
compliance

3.5

agreement
contractual

4 Gene

41  Unleg
magnetic p

process opegrations (rolling, heat treating, cold.and hot working, sizing, primary straightening, etc.).

4.2 The s
clean and f
interpretatig
as the min
manufactur

4.3 This
ISO 11484

of third-partly inspegtion, this shall be agreed on between the purchaser and manufacturer.

e
by forming a hollow profile from a flat product and welding adjacent edges together, and w
g can be further processed, either hot or cold, into its final dimensions

er
that manufactures products in accordance with the relevant (standard(s) and declares
of the delivered products with all applicable provisions of the relevant standard(s)

arrangement between the manufacturer and purchasefat the time of enquiry and order

ral requirements

article inspection shall be carried «out’ on tubes after completion of all the primary produg

burface of the tube and of thesend/bevel face at both tube ends being tested shall be sufficie

n of the indications obtained from the magnetic particle inspection. The type of indications, as
imum dimension of>the surface imperfections being detected, depends on the specific
ng process and the,surface finish.

inspection shall be carried out by trained operators qualified in accordance with 1ISO 9
br equivalent, and supervised by competent personnel nominated by the manufacturer. In the ¢

The operati

NOTE
ISO 11484.

old,

hich

the

s otherwise specified by the product standard or agreed on by the purchaser and manufacturg¢r, a

tion

ntly

ree of oil, grease, sand or scale or any other foreign matter which can interfere with the cofrect

well
ube

y12,
ase

ons

hgguthorization issued by the e

The definition of levels 1, 2 and 3 can be found in appropriate International Standards, e.g. ISO 9712 and
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5 Test method

5.1 General
5.1.1 Inspection area (the tube body or end/bevel face) and inspection direction (longitudinal or transverse)
shall be as specified in the product standards or purchaser order.

5.1.2 The entire outside 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, as appropriate . In the case of end/bevel

testiae; H o afy—maghetc—Powd ORty—P e—PYy—Pror—ad betw BY
marnufacturer. Otherwise, the requirements given in ISO 9934-1, ISO 9934-2 and 1SO 9934-3 shall

5.1.
surf]

B The detecting media shall be applied simultaneously with magnetization to reveal the
hce imperfections, using an illumination of not less than 500 lux.

The| use of residual magnetism, i.e. application of magnetic particles after initial-tube magnetiza
periitted after prior agreement between the purchaser and manufacturer, but’generally not pern
case of end/bevel face testing.

In chses where there is insufficient sensitivity due, for instance, either {0.poor contrast between th
media and the part of the tube surface under inspection or as a result,ofthe magnetization techniq
the fube area being tested shall, prior to inspection, be coated withya white background paint to §
Altefnatively, fluorescent particles shall be used and the inspection carried out in a darkened 4
UV-A radiation source, with a background white light level not.exceeding 20 lux and a black light in

least 10 W/m?2.

5.1.
curn
surf
detd

It is outside the scope of this part of ISO 10893 to specify the levels of magnetization rg
ent levels required to achieve such levels .of>magnetization, to reveal the presence of u
hce imperfections. However, in all cases,~the magnetization requirements together with
cting media (with the exception in 5.1.2) given in ISO 9934-1, ISO 9934-2 and I1SO 9934-3 sha

5.1.
tech
mag
con
may
imp

b During the production testing.of-tubes, the level of magnetization achieved using t
niqgue and equipment shall be checked at regular intervals, not exceeding 4 h, for exam
netic field strength meter, as appropriate. In the case of end/bevel testing, alternatively, a ref
aining either an artificial simulation of, or a naturally occurring laminar imperfection on, the en
be used, where the manufacturer shall demonstrate the presence of a consistent indic
erfection.

5.2| Testing the tube body

5.21 General
Dur;
dete

det

ng the-production testing of tubes, magnetization shall be applied in the circumferential dire
ction. of longitudinal surface imperfections or in the direction parallel to the major axis of the
cfion of transverse surface imperfections

presence of

tion, is only
hitted in the

e detecting
lle adopted,
id contrast.
fea using a
tensity of at

quired, and
hacceptable
the use of

| apply.

he adopted
ple using a
erence tube
/bevel face
tion of the

ttion for the
tube for the

5.2.2 Magnetization methods
For testing the tube body one of the following magnetization methods shall be applied.

a) Method A — Current flow method

The 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 major axis of the tube.

© 1SO 2011 — All rights reserved
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b)

Method B — Threaded bar/cable method

The 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 method is intended (as in method A) for the detection of imperfections
which lie generally parallel to the major axis of the tube.

c)

Method C — Encircling coil 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 parallel to the major axis of the tube, favouring the detection
of generally transverse imperfections.

d) Method D — Magnetic flow method
The tube, qr part of it, forms part of the magnetic circuit of an electromagnet which carries current fronp an
external power source (as in method A). This method favours the detection of imperfections” lying at fight

angles to af imaginary line connecting the poles pieces of the electromagnet.

Other magr
provided th

5.3 Test

etization techniques or combinations of the techniques given in 5.2.2 a)-to 5.2.2 d) may be {
b requirements for field strength and direction are met.

ng the end/bevel face

5.3.1
of the ma
thickness;

of laminar i

5.3.2 Wh
concentric
using an 3
demonstrat
perpendicu

Alternativel

Duiiing the production testing of the end/bevel face at both ends,/magnetization shall, at the discrg

facturer, be applied either parallel to the major axis of:the tube or radially through the
imultaneously, the detecting media shall be applied to the end/bevel face, to reveal the press
perfections.

En using magnetization parallel to the major axis of the tube, this shall be achieved using a
Coil surrounding or inside the tube, positioned-close to the tube end. The coil shall be energ
lternating or a half- or full-wave rectified, or direct current source. In this case, it shal
bd by a measuring device that the induced currents in the tube wall produce a magnetic
ar to the surface.

, the current flow method may_be used by passing current around the tube circumference u

clamps on
clamps by

the tube end that are 180’-apart. After inspection, the test shall be repeated after rotating
0° with respect to their initial’'position. In this case, but only by agreement between the purch

sed

tion
ube
nce

[igid
zed

be
flux

5ing
the
hser

and manufdcturer, it is permissible-to conduct the test using residual magnetization and fluorescent particlgs.

5.3.3 WhEgn using magnetization applied radially through the thickness of the tube at the ends, this sha
achieved uging an a.c. or d.¢."yoke, with the pole pieces applied radially between the inner and outer sur

| be
ace

of the tube|across the tabe thickness at the ends. By agreement between the purchaser and manufactirer,

the use of a permanent magnet of sufficient power is permitted. Other methods of applying r3
magnetization may._be’adopted, provided the manufacturer can demonstrate their equivalence to the me
described above.!

dial
hod

6 Evaluation of indications

6.1 General
The inspection shall be carried out visually without image magnification.

A remote inspection technique, such as using television camera is permitted, provided the manufacturer
demonstrate that the acceptance criteria are not affected.

can
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Special requirements for evaluation of indications in the pipe body

magnetic particle inspection method does not make it possible to determine the nature, shape, orientation

, more particularly, the depth of surface imperfections revealed as indications. The dimensions and extent

of magnetic particle “build-up” of indications do not directly represent the actual dimensions of the surface
imperfection causing the indication. For these reasons, 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 circular or elliptical in shape, where the length of.tHe indication
is less than three times the width of the indication;

¢) |accumulated indications: indications which are linear or rounded and are aligned-or clustered with a
separation of not more than the length of the smallest indication and consisting of atleast three|indications;

d) |non-relevant indications: indications which may result from localized surfacée irregularities to|a particular
tube-making process, for example machining marks, scratches and sizing/straightening marks

Thel minimum dimension of indications that shall be considered during ‘the evaluation shall be Jas given in

Tabje 1, in relation to the acceptance level specified.

Table 1 — Minimum dimension of indications that shall'‘be considered during evaluation
Diameter, D, or length, L, of the smallest
Acceptance level indication that shall be considered

mm
M1 1,5
M2 2,0
M3 3,0
M4 5,0

Only relevant indications with their major dimension equal to or greater than that given in Tablg¢ 1 shall be

takgn into account when “determining the incidence of such indications, according to the [appropriate

acceptance level. Non-relevant indications are not to be considered during evaluation.

Relévant indications_obtained by magnetic particle inspection in accordance with this part of ISO [10893 shall

be gvaluated and classified as follows.

a) |For general testing of tube surfaces, either of the entire surface or a localized area, an imadinary frame
apertdre of 100 mm x 150 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 dimensgions of the
Indications WIthii the frame, according 1o the appropriate acceptance level given i 1abie 2.

b) For testing the weld seam of a welded tube, an imaginary frame aperture of 50 mm x 150 mm, with the
weld centred on the 50 mm dimension of the frame aperture, 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 dimensions of the indications within the frame, according to the appropriate acceptance level
given in Table 3.

c) For calculating the cumulative length of accumulated indications, the length along the major axis of linear

© 1SO 2011 — All rights reserved

and rounded indications shall be used, and in cases where the separation between two adjacent
indications is less than the length or the diameter of the larger of the two indications, the indications shall
be considered as one and the sum of the individual lengths or diameters plus the separation shall be
used to calculate the overall length.
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