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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, Rart 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.

dition cancels and replaces 1SO 9402:1989 and ISQ 9598:1989, 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

the
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3 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

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 arc-
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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 3:
Automated full peripheral flux leakage testing of seamless and
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Scope

part of ISO 10893 specifies requirements for automated full peripheral magnetic flux leakad

mless and welded ferromagnetic steel tubes, with the exceptiofivof submerged arc-welded (S
he detection of imperfections.

Unl¢ss otherwise specified in the purchase order, this part of 1ISO 10893 is applicable to the

preq

Thig
thar

Thig

2
The)
refe)
doc

ISO

ISO

3

ominantly longitudinal imperfections.

part of ISO 10893 is applicable to the inspectioh of tubes with an outside diameter equal t
10 mm.

part of ISO 10893 can also be applicable to the testing of hollow sections.

Normative references

following referenced documients are indispensable for the application of this document,

rences, only the edition gited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

9712, Non-destrtetive testing — Qualification and certification of personnel

11484, Steelproducts — Employer's qualification system for non-destructive testing (NDT) pe

Terms and definitions

el

e testing of
AW) tubes,

jetection of

b or greater

For dated
referenced

r'sonnel

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

3.1

reference standard
standard for the calibration of non-destructive testing equipment (e.g. drill holes, notches and recesses)

3.2

reference tube
tube or length of tube containing the reference standard(s)

© 1SO 2011 — All rights reserved
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3.3

reference sample

old,

hich

the

this
hary

C.).
hall

[12,
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and

sample (e.g. segment of tube, plate or strip) containing the reference standard(s)

NOTE Only the term “reference tube” is used in this part of ISO 10893, also covering the term “reference sample”.
3.4

tube

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

3.5

seamless tube

tube made py piercing a solid product to obtain a tube hollow, which is further processed, either hotror'
into its final[dimensions

3.6

welded tube

tube made |by forming a hollow profile from a flat product and welding adjacent edges-iogether, and w|
after welding can be further processed, either hot or cold, into its final dimensions

3.7

manufactufer

organizatiop that manufactures products in accordance with the relevant standard(s) and declares

compliance|of the delivered products with all applicable provisions of the relevant standard(s)

3.8

agreement

contractual arrangement between the manufacturer and purchaser-at the time of enquiry and order

4 General requirements

4.1 Unlegs otherwise specified by product standard or agreed on by the purchaser and manufacturer,

peripheral magnetic flux leakage inspection shall be carried out on tubes after completion of all the prin
production process operations (rolling, heat treating, cold and hot working, sizing, primary straightening, et

4.2 The tubes being tested shall be sufficiently straight to ensure the validity of the test. The surfaces s
be sufficienfly free of foreign matter which can interfere with the validity of the test.

4.3 This |inspection shall be<carried out by trained operators qualified in accordance with ISO 9

ISO 11484 pr equivalent, and-supervised by competent personnel nominated by the manufacturer. In the g
of third-party inspection, this,shall be agreed on between the purchaser and manufacturer.

The operating autharization issued by the employer shall be according to a written procedure. NDT operat|
shall be authorized'by a level 3 NDT individual approved by the employer.

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

ISO 11484.

5 Test method

5.1

The tubes shall be tested using the magnetic flux leakage technique for the detection of predominantly

longitudinal imperfections (see Figure 1) and/or, by agreement, predominantly transverse imperfections
(see Figure 2). No limits on thickness are specified; indications on the limits of the method are reported in

Annex A.

It is recognized that there can be a short length at both tube ends which cannot be tested. Any untested ends
shall be dealt with in accordance with the requirements of the appropriate product standards.

© 1S0O 2011 — All rights reserved
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5.2 During testing, the tube and the transducer(s) shall be moved relative to each other such that the whole
of the tube surface is scanned. The relative speed during testing shall not vary by more than £10 %.

5.3 The maximum width of each individual transducer, measured parallel to the major axis of defects being
detected, shall be 30 mm.

5.4 The equipment shall be capable of classifying tubes as either acceptable or suspect tubes by means of
an automated trigger/alarm level combined with a marking and/or sorting system.

a) Rotating magnetic transducer technique *& b) Fixed magnetic transducer techgique —
Linear movement of the tube Linear and rotary movement of the|tube
Key
1 Flux leakage transducers
2 ube
N porth pole
S pouth pole

[V

Direction of probe rotation.
b Direction of tube rotation.

Figure 1 — Simplified diagram of magnetic flux leakage techniques
for the detection of longitudinal imperfections

© 1SO 2011 — All rights reserved 3
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6.1

6.1.1 Thq
non-destrug
minimum si

Gene¢ral

d array of transducers
pply (d.c.)

he magnetic transducers can take different forms, for example absolute and differential, depending or]
5ed and other factors. The means of introducing magnetic flux in a direction parallel to the major axis o)
hchieved by methods other than that shown in this figure.

Figure 2 — Simplified diagram of magnetic flux leakage technique
for the detection of transverse imperfections

pnce tube

reference~standards defined in this part of ISO 10893 are convenient standards for calibratig
tive testing equipment. The dimensions of these standards should not be considered as
ve of imperfections detectable by such equipment.

the
f the
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de surface or notches on outside and inside surfaces of a reference tube.

Alternatively, a circular reference hole drilled radially through the full thickness of the reference tube may be
used for equipment calibration by agreement between the purchaser and the manufacturer. In this case, the
maximum diameter of the reference hole for a specific acceptance level shall be agreed on and the
manufacturer shall demonstrate that the test sensitivity achieved using the reference hole and the equipment
settings is essentially equivalent to that obtained when using the specified external reference notch and the
agreed internal reference notch depth.

NOTE

criteria. Typical holes diameter range is from 0,80 mm to 3,20 mm.

The diameter of the holes can be specified based on factors involving intended service or other appropriate

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=3a54e049ba2e1bfa27105b56198702d6

ISO 10893-3:2011(E)

The internal surface of the reference tube may be dressed or machined prior to the preparation of the internal
notch. The internal notch should not be used when the tube internal diameter is less than 20 mm, unless
otherwise agreed on between the purchaser and the manufacturer or when the tube thickness is greater than
20 mm since, due to technical limitations given in Annex A, the test at the tube bore is not adequate even after

appl

ying the maximum ratios given in Table A.1.

6.1.3 The reference tubes shall have the same specified diameter and thickness, same surface finish and
delivery condition (e.g. as-rolled, normalized, quenched and tempered) and similar steel grade as the tubes
being tested. For specified wall thickness exceeding 10 mm, the wall thickness of the reference tubes may be
greater than the specified wall thickness of the pipe under inspection provided the notch depth is calculated on
the specified wall thickness of the pipe being inspected. The manufacturer shall demonstrate, on request, the

effettiveness of the adopted solution.

6.1.
fro

distinguishable signals are obtained.

6.2

6.2.1 General

a)

b) |The sides shall be nominally parallel and the bottom shall’lbe nominally square to the sides;
c) |The reference notch shall be formed by machining, 'spark erosion or other methods.
NOTE The bottom or the bottom corners of the netch can be rounded.
w

©
Key
w  width
d Hepth

The external and the eventual internal notches and the reference hole shall be sufficientl
the ends of the reference tube and from each other (when both notches are used),”such

Reference notches

The reference notch(es) shall be of the “N” type (see Figure 3y and shall lie parallel to the n
the tube; when transverse imperfection detection has beenyagreed on between the pur
manufacturer, the reference notch(es) shall lie transversally*to the major axis of the tube (see

Figure 3 — “N” type notch

y separated
that clearly

ajor axis of
chaser and
Figure 4).
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a) External partial circumferential notch

b) Internal partial circumferential notch

Key

d depth

6.2.2 Dimensions of the reference notch

a) Width,

The width ¢
whichever i

b) Depth,
The depth g

minimu

— maxim
The intern
(see Annex|
that applyin

The toleran
c) Length
Unless othg

the referen
reference n

Figure 4 — Possible transverse notch forms

(see Figure 3)

f the reference notch shall not be greater than the depth of the reference notch depth or 1
5 greater.

d (see Figures 3 and 4)

f the external reference notch shall be as given in Table 1 with the following limitations:

m notch depth: 0,30 mm for acceptance Jevels F2 and F3; 0,50 mm for acceptance level
and F5;

Im notch depth: 1,5 mm.

bl notch depth shall be subject to agreement between the purchaser and manufact
A) but under no circumstance:shall be less than the specified external notch depth or greater
g the maximum ratios given.n Table A.1. The maximum internal notch depth shall be 3,0 mm.

Ce on depth shall be£15' % of the reference notch depth.

e notch(es) shall be greater than the width of each individual transducer. In any case, the leng
btch, shall not exceed 50 mm.

In case o

mm

5 F4

urer
han

rwise speeified by product standard or agreed between purchaser and manufacturer, the length of

h of

detection_of transverse imperfections. the minimum lenath of circumferential notc
Lt 7 ~J

(es)

(see Figure

4) shall be 25 mm.

6.2.3 Verification of reference standards

The reference notch dimensions and shape shall be verified by a suitable technique.
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