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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Non-destructive testing of welds — Ultrasonic testing —
Acceptance levels

1 Scope

This document specifies two ultrasonic acceptance levels known as acceptance level 2 (AL 2) and
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5577 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:
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4 Determination of discontinuity length

The length of a discontinuity shall be determined by measuring the distance along the length over which
the echo amplitude is above the evaluation level, using the fixed-amplitude level technique specified in
Annex B.

5 Sensitivity setting and levels

The sensitivity setting shall be performed by one of the following techniques. For sensitivity setting
and the subsequent testing, the same technique shall be used.

a) Technique 1: based on 3 mm diameter side-drilled holes.
b) Technique 2: based on distance-gain-size (DGS) curves for flat-bottomed holes (disk-shaped
reflectars).
c¢) Technique 3: using a distance-amplitude-corrected (DAC) curve of a rectangularnotch of 1 mm
depth apd 1 mm width.
d) Technique 4: using the tandem technique with reference to a 6 mm djameter flat-bottomed| hole
(disk-shlaped reflector).
Four levels 3s defined in ISO 17640 are to be used:
a) referenge level;
b) acceptapce levels (for two quality levels);
c) recordipglevels (recording levels are 4 dB below the:corresponding acceptance levels);
d) evaluation level.
All levels are linked to the reference reflectors specified in Table A.1.
The sensitivjity setting techniques and corresponding levels shall be in accordance with Annex A.
6 Acceptance levels
6.1 Genepal
The relationship between.acceptance levels, testing levels and quality levels is given in ISO 17633. See
also Table 1
Table 1 — Ultrasonic pulse-echo technique (UT)
Quality levielin accordance with | Testinglevel in accordance with | Acceptance level in accordance
ISO 5817:2014 ISO 176402 with this document
B Atleast B 2
C Atleast A 3
D Atleast A 3b

a  When characterization of discontinuities is required, ISO 23279 shall be applied.

b UT is not recommended but may be defined in a specification (with the same requirements as quality level C).

The acceptance levels in this document are valid for all testing levels and for all techniques as defined in
ISO 17640, including tests with straight-beam probes.

If characterization has been specified in accordance with ISO 23279, planar discontinuities are not
acceptable and for non-planar discontinuities, the acceptance levels in this document apply.

© ISO 2018 - All rights reserved
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If characterization has not been specified, the acceptance levels in this document apply to all
discontinuities.

6.2

Indications from longitudinal discontinuities

Table A.1 gives information on the techniques used for evaluation of discontinuities according to
ISO 17640 and the related evaluation and acceptance levels. Table A.2 specifies the reference levels for
acceptance levels 2 and 3 for technique 2 using angle-beam scanning with transverse waves. Table A.3
specifies the reference levels for acceptance levels 2 and 3 for technique 2 using straight-beam scanning

with longitudinal waves.

For tpchniques 1 (side-drilled holes) and 3 (rectangular notch), see Figures A.1 to A.4.

For fechniques 2 [flat-bottomed holes (disk-shaped reflectors)] and 4 (tandem: technique), see
Figures A.5 to A.10.

Any |discontinuities providing an amplitude below the acceptance level hutowith a lehgth (above
evalyation level) exceeding ¢, for the thickness range of 8 mm < ¢ < 15 mm, 0x t/2 or 20 mny, whichever

is larger, for all other thickness ranges, shall be subject to further testing. This require
additional beam angle(s), and, if specified, the tandem technique.

The final evaluation shall be based on the maximum echo amplitude-and length measured.

6.3
Whe

6.4

Grouping of discontinuities is based on the length and the separation of individually
discantinuities providing amplitudes abaoye the recording level. The length of a group shall
for further grouping.

For dvaluation, a group of discontinuities shall be considered as a single one if:

a)

b) 1

c) the distanee’d;, between two discontinuities is less than half of the thickness by
than 10 .

The
The

Indications from transverse discontinuities

h detection of transverse discontinuities is specified, the acceptance levels stated in 6]

Grouping of discontinuities

see Figure 1);

rombiried length of the group of two discontinuities is [, =1, +1, +d, (see Figure 2).

s the use of
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1t not more
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assessed against the applicable acceptance levels given in Table A.1.
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Key
dy dy, d;  djstances in the x-, y-, and z-direction, respectively
In individual discontinuities, wheren=1, ..., 3

Figure 1 — Geometric configuration for grouped-discontinuities

N T
N e
14 dy I,
11,
Key
dy distapce in the x-direction

11, 12 individual discontimiiities
l12 combined length

Figure 2 — Length of a group of discontinuities

6.5 Length of acceptable discontinuities

The length of a single acceptable discontinuity above recording level shall be evaluated according to the
criteria in this subclause.

The cumulative length of all individually acceptable discontinuities above recording level is given as
the sum of lengths of both single discontinuities and linearly aligned discontinuities of combined length
within a given section of weld length (see Figure 3).
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Iy dection of weld length (6 x thickness t)

I, individual discontinuities, wheren=1, ..., 7

Figure 3 — Cumulative length of discontinuities

For gny section of weld length, Iy, = 6 t, the maximum cumulative length, I, of all individually acceptable
discgntinuities above the recording level shall not excéed 20 % of Iy, for acceptance level 2, ¢r 30 % of Iy,
for agceptance level 3.
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Figure A.2 — Levels for techniques 1 and 3 for thicknesses 8 mm to 15 mm — Acceptance level 3
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