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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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Introduction

Austenitic steel and dissimilar metal welds are widely regarded as very difficult to inspect by ultrasonics. The
problems are mainly associated with unfavourable microstructure and grain size, as well as with different
material properties which result in inhomogeneous and anisotropic mechanical and acoustic properties that
contrast with the relatively homogeneous and isotropic behaviour in low-alloy steel welds.
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INTERNATIONAL STANDARD 1ISO 22825:2006(E)

Non-destructive testing of welds — Ultrasonic testing —
Testing of welds in austenitic steels and nickel-based alloys

1 $cope

This [International Standard specifies the approach to be followed when developing‘ procedures for the
ultragonic testing of the following welds:

— \elds in austenitic stainless steels;

— Welds in nickel-based alloys;

— Welds in duplex steels;

— dissimilar metal welds.

The purposes of the testing can be very different, e.g.:

— for the assessment of quality level (manufacturing);

— fr the detection of specific indications induced . in service.

Acceptance levels are not included in this International Standard, but can be applied in accordgnce with the
scope¢ of the testing (see Clause 4).

The requirements of this International Standard are applicable to both manual and mechanized tefsting.

2 ormative references

The following referenced documents are indispensable for the application of this document. For dated
refergnces, only the“edition cited applies. For undated references, the latest edition of the¢ referenced
document (including any amendments) applies.

ISO 9712, Non-destructive testing — Qualification and certification of personnel

hg

EN 12668-1, Non-destructive testing — Characterization and verification of ultrasonic examination equipment —
Part 1: Instruments

EN 12668-2, Non-destructive testing — Characterization and verification of ultrasonic examination equipment —
Part 2: Probes

EN 12668-3, Non-destructive testing — Characterization and verification of ultrasonic examination equipment —
Part 3: Combined equipment

© I1SO 2006 — All rights reserved 1
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3 Terms and definitions

For the purposes of this International Standard, the terms and definitions given in 1ISO 5577 and ISO 17635
apply.

4 Information required prior to testing

4.1 Items to be defined by specification

Information gr-the-following-items-is-required:

— the purppse and extent of testing;

— examindtion levels (see Clause 8);

— the manpfacturing or operation stage at which the testing shall be carried out;

— requirenjents for access, the surface condition (see Clause 10) and temperaturg;

— whetherfor not parent metal testing shall be carried out prior to and/or after welding (see Clause 11).
— reference blocks (see Clause 9);

— personngl qualifications (see Clause 5).

— reporting requirements (see Clause 13);

— acceptance criteria and/or recording level.

4.2 Specific information required by the operator prior to testing

Before any testing of a welded joint, the operator shall have access to all the information as specified in 4.1,
together with[ the following additional information:

— the writtgn testing procedure (see.Clause 8);
— type(s) qf parent material @nd product form (i.e. cast, forged, rolled);
— the joint|preparation;and dimensions;

— the weldling procedure or relevant information on the welding process;

— the time|ofthe inspection with regard to any post-weld heat treatment;

— the result of any parent metal testing carried out prior to and/or after welding;

— reference points and details of coordinate systems for the test object.

5 Personnel

Personnel performing testing in accordance with this standard shall be qualified to an appropriate level in
accordance with ISO 9712 or equivalent in the relevant industrial sector.

2 © I1SO 2006 — All rights reserved
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In addition to a general knowledge of ultrasonic weld inspection, the operators shall be familiar with and have
practical experience in testing problems specifically associated with the type of materials and weld joints to be
tested.

If this is not the case, specific training shall be performed with the finalized ultrasonic testing procedures and

selected ultrasonic testing equipment on representative samples containing natural or artificial reflectors
similar to those expected.

6 Equipment

The ¢quipment used for testing shall fulfil the requirements of EN 12668-1T and EN 12668-2. The Verification of
the gombined equipment shall be done in accordance with EN 12668-3, with the exception\ef| longitudinal-
wave angled beam probes, which shall be verified on appropriate reference blocks.

7 Range and sensitivity setting

7.1 | Range setting
Range setting shall be in accordance with EN 583-2, using an appropriate’reference block (see Clause 9).

Refefence blocks shall either have sound velocities within + 5 % ‘of that of the test object, or corrgction for the
velodity differences shall be made. If the test object itself is\used for calibration, appropriate| reflectors at
different known sound path lengths shall be used, as applicable. Range setting shall be carried out prior to
each|testing.
Chedks to confirm these settings shall be performed;at least every four hours and on completipn of testing.
Chedks shall also be carried out whenever a system parameter is changed or whenever changes in the
equivalent settings are suspected.

NOTH The recheck of range settings can.be’performed using simple blocks (transfer blocks).

If deyiiations are found during these €hecks, corrective actions shall be carried out as specified in [Table 1.

Table 1 — Range deviations

1 Deviations’< 5 % of the range The setting shall be corrected before testing is continued.

2 Deviations > 5 % of the range The setting shall be corrected, and all tests carried ouf over
the previous period shall be repeated.

7.2 | Sensitivity setting

7.21 Use of 3 mm side-drilled holes

DAC-curves shall be prepared in accordance with EN 583-2. They shall be constructed from the 3 mm side-
drilled holes in the weld centreline or in the fusion line of the reference block (see Clause 9).

If the reflectors in the fusion line are used, two DAC-curves shall be constructed:
a) by establishing the echo height with the sound beam passing through the parent material only;

b) by establishing the echo height with the sound beam passing through the weld metal.

© I1SO 2006 — All rights reserved 3
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If the reflectors in the weld centreline are used, sensitivity setting may be performed from one side only, with
the exception of dissimilar metal welds.

Sensitivity setting shall be carried out prior to each testing.

Checks to confirm these settings shall be performed at least every four hours and on completion of testing.
Checks shall also be carried out whenever a system parameter is changed or changes in the equivalent
settings are suspected.

NOTE

If deviations gre

The recheck of sensitivity settings can be performed using simple blocks (transfer blocks).
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Table 2 — Sensitivity deviations

Deviations < 4 dB The setting shall be corrected before testing is contintued.

2 Reduction in sensitivity > 4 dB The setting shall be corrected, and all tests carried out since
the last valid check shall be repeated.
3 Increase in sensitivity > 4 dB The setting shall be corrected, and all'indications recorded

since the last valid check shall be re-evaluated.

7.2.2 Use of other reference reflectors

Where speci
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Table 3 show

fic discontinuities are to be detected and/or in a particular limited zone of the weld, other
bns of reference reflectors may be used (see Clause 9). In that case, specific conditio
(ting shall be defined.

ffer correction
pppropriate reference blocks, transfér. correction is not necessary.

eam shear wave probes, measurement of the transfer differences shall be made betwee
ck and the test object at a representative number of locations.

| angled beam shear(wave probes are employed as a separate transmitter and receive
0 produce a throughr-tfansmission signal. The frequency and the angle shall be the same as
j. The probes shalhbe located on the parent material on the same side of the weld, and dir
ual testing.

correction)is given by the gain difference between the through transmission signals d
ck and‘the test object.

s-the appropriate actions to be taken after performing the measurements.
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Table 3 — Transfer corrections

Difference 0 dB to 4 dB No sensitivity correction needed

Difference 4 dB to12 dB The sensitivity setting shall be corrected with the average

difference measured

Difference > 12 dB Validity of the reference block and/or the procedure to be

re-considered

Where transfer corrections are considered necessary for angled beam probes for longitudinal waves and
twin-crystal probes, the required method shall be described in the written procedure.
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8 Wiritten testing procedure

The written testing procedure shall include the following information as a minimum:

— the purpose and extent of testing;

— testing techniques;

— examination levels;

NOTE For the testing of austenitic steels, the examination levels are not defined in EN 1714 as for

Howey

consi

leration.

— personnel qualification/training requirements;

— ¢quipment requirements;

— reference blocks;

— 1

he setting of equipment;

— available access and surface conditions;

JR— q
4

— 1

— 1

canning directions and probe positions;
he testing of parent material;

he evaluation of indications;

— ]:ceptance levels and/or recording levels;

porting requirements;

— environmental and safety issues.

A wri

9 |

ten testing procedure may be, 'produced by following the flowchart shown in Annex A.

Reference blocks

The blocks shall be)produced as closely as possible from the same grade of material and the sa

as th
empl

It sha

b test objectEach block produced shall contain a weld made in accordance with the weldi
byed on the test object.

Il bewnoted that parameters such as heat input, deposition rate and the number of weld runs

ferritic steels.
h area under

me geometry
ng procedure

have a great

impa

cton the ultrasonic properties of welds.

A thickness difference between the block and the test object of up to + 25 % is acceptable.

The surface condition of these blocks shall be representative of the test object.

The reference blocks shall contain 3 mm diameter side-drilled holes for establishing a distance amplitude
correction curve. These holes shall be positioned in the parent material, the fusion zone (between the parent
material and the weld) and in the weld body.

In addition, two rectangular notches, minimum 20 mm in length, shall be placed to represent surface-breaking
discontinuities on both the inner and outer surfaces. The depth of these notches is dependent on the weld
thickness to be tested. Table 4 shows the depth of the notches required in relation to the weld thickness to be
tested.
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A typical des

Table 4 — Depth of notch

Weld thickness

mm 8 upto 20

20 up to 40 40 or more

Depth of notch

1,5
mm

ign for such blocks is shown in Annex B.

Other types and sizes of reference reflectors may also be used depending on their application, e.g. in-service
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shall be free from any irregularities that may interfere with the ultrasonic testing:-\Waviness
face and other local variations in surface contour shall not result in a gap_between the prob
surface of greater than 0,5 mm.

sary, light grinding may be carried out to ensure a smooth surface finish.
g surfaces and surfaces from which the sound beam is~reflected may be assumed
the surface roughness, R,, is not greater than 6,3 um for . machined surfaces, or not greate

hot blasted surfaces.

tain optimum testing, the weld reinforcement should(be ground flush with the parent metal.

metal testing

haterial, in the scanning zone area;.shall be tested with straight beam probes prior to or|
ss it can be demonstrated (e.g. il previous tests during the fabrication process) that the a
of the weld will not be influenced by the presence of the discontinuities.

htinuities are found, their influence on the proposed testing of the weld shall be assessed &
he technique adjusted. cefrespondingly. When satisfactory coverage by ultrasonic testi
cted, other testing methods (e.g. radiography) shall be considered.
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12.1 General

The testing of the weld and heat affected zone shall be carried out in accordance with a written testing
procedure, containing details of the extent of coverage, scanning surfaces, probe types and angles, etc. (see
Clause 8).

For some austenitic materials, it may be possible to use standard, or low frequency, shear wave probes
depending on the ultrasonic properties of the parent material and weld metal. For many other austenitic
materials, it will be necessary to use longitudinal wave angled beam probes. The limitations of these probes
shall be taken into account, e.g. they should only be used up to a maximum range equal to the half skip
distance due to the different wave modes produced on reflection.

© I1SO 2006 — All rights reserved
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For many applications, dual element probes or creeping wave probes are used for the detection and sizing of
discontinuities. Scanning from both sides of the weld is highly recommended.

12.2 Indication sizing

For testing during manufacture, the measurement of the length of an indication is normally sufficient. For in-
service inspection where service-induced discontinuities can be present, the sizing will, in many cases, require
a measurement of both the length and the height of the indication.

For measurement of the length of an indication, the following techniques are available:

4 6 dB drop from maximum;
the fixed amplitude level technique;

the use of focusing probes.

For the measurement of the height of the indication, techniques may be developed during the p
the pfocedure as described in the flowchart shown in Annex A.

12.3| Evaluation of indications

Evalyation of indications is based on several parameters. It may.include the use of the followin
and parameters:

welding techniques;

the measurement of echo amplitude;

the measurement of the length and height«of’the indication;
¢haracterization (planar or non-planar);

the location in the weld;

directional reflectivity;

echodynamic pattern;

The gvaluation praCess involves considering all the parameters in order to arrive at a conclusion.

13

13.1 General data

Testreport

reparation of

g techniques

The test report shall include a reference to this International Standard and give, as a minimum, the following
information:

identification of the object under testing:
the material and product form;
dimensions;

the location or identification of the weld tested;

© I1SO 2006 — All rights reserved
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— a sketch showing geometrical configuration (if necessary);

— areference to the welding procedure and stage of heat treatment (if any);

— the state of manufacture;

— surface conditions;

— the temperature of the object, if outside the range 0°C to 40°C;

— contract

requirements e. g. specifications, guidelines, special agreements, etc;

— the plac
— identifica
13.2 Inforn
The test repq
— the man
— the man
— theiden

— the coug

13.3 Inforn

The test repq

— testing Ig¢vel(s) and a reference to the written procedure;

— the exte

— the localion of the scanning aress;

— referend

— identificgtion of probhe positions;

— the time

e and date of testing;

tion of testing organizations and identification, certification and signature of the operator.
nation related to equipment

rt shall include the following information related to equipment:

Lifacturer and type of ultrasonic instrument with identification number;

Lifacturer, type, nominal frequency and actual angle of probhes{used with identification numbe
ification of reference blocks used with a sketch;

lant medium.

nation related to testing technique

rt shall include the following information related to testing technique:

ht of testing;

e points and detajls of the coordinate system;

base range;

— the metf
transfer

0d and values Used for sensitivity Setting (gain sewing for reference levels and values us
corrections);

— reference levels;

— the result of the parent material testing;

— the standard for acceptance and/or recording levels;

— deviations from this International Standard, or contract requirements;

— any factors which have prevented the testing from being carried out as intended.

=3

d for
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13.4 Results of the testing

The test report shall include a tabular summary (or sketches) providing the following information for recorded
indications:

— coordinates of the indication with details of associated probes and corresponding probe positions;
— the maximum echo amplitude and information, if required, on the type and height of indication;

— lengths of indications;

— fesults of the evaluation in accordance with specified acceptance and/or recording levels.

© I1SO 2006 — All rights reserved 9
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Annex A
(informative)

Development of a written procedure

The flowchart in Figure A.1 shows the steps necessary when producing a written ultrasonic procedure.

10 © IS0 2006 — All rights reserved
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Define the purpose and
the extent of testing

!

Prepare preliminary
procedure

!

Prepare reference
blocks

!

Select-and-ch torize

probes and equipment

!

Establish sensitivity
setting(s)

Check draft
procedure on
reference
blocks

Not
acceptable

Acceptable

Write detailed procedure

Acceptable

Check proc.
on ref. blocks
against testing
requirements

Not
acceptable

Acceptable

Limited UT or
alternative testing
S/N ratio method e.g.:
Not acceptable

Check
procedure on
the component

- PT during weld up
or
- Extended RT

Acceptable

Prepare final procedure
and train personnel

Acceptable

Acceptance by Not
relevant parties acceptable
Acceptable
Performance of
the testing
-t Review procedure
Figure A1
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