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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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Introduction

Calibration block No. 2 is made of steel and may be used for all ultrasonic testing, as calibration
block No. 1 described in ISO 2400.

Calibration block No. 2 differs in size and shape from calibration block No.1 but is made from the same
material.

Calibration block No. 2 is much smaller and lighter, and its geometry is much simpler than block No 1.

Calibration block No. 2 does not offer as much scope as the larger block No.1; in particular it is not
meanfTo cNeck an ultrasonic iNstrument COmpietely.

Howsepver, calibration block No. 2 makes it possible, during practical testing, to checksimplly, from time
to tinpe, the setting of the time base and the sensitivity of the ultrasonic instrument. Moreover, it is
suited to check the beam angle and the probe index point of miniature angle-beanyprobes

The Ifternational Institute of Welding (IIW) and its members developed the designs of stegl calibration
blockg in the 1950s and 1960s which were originally indicated as (/IIW calibration block 1” and
“IIW falibration block 2”. These designs have been adopted widely and they form the bpsis of many
blockp currently available.

The gmaller type block is sometimes indicated as “Rompas/block” or “miniature anglg-beam block
(MAB)”, respectively named after the original Dutch designer, or the intended use.

Some|commercially available blocks look similar to calibsation block No. 2, however such blocks are not
necegssarily according to this document and can have different features, dimensions or materials.

The deetails of calibration block No. 2, as specifieddn this document, have been adapted over time.

© IS0 2022 - All rights reserved v
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Non-destructive testing — Ultrasonic testing —
Specification for calibration block No. 2
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cope

This document specifies the requirements for the dimensions, material, manufacture and methods of

use fi
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bllowing documents are referred to in the text in such a way that some‘or all of
tutes requirements of this document. For dated references, only thé ‘edition cited
ed references, the latest edition of the referenced document (including any amendmg

00, Non-destructive testing — Ultrasonic testing — Specification:for calibration block
h77, Non-destructive testing — Ultrasonic testing — Vocabulary

025-2, Hot rolled products of structural steels — Part 2xTechnical delivery conditions
ural steels

erms and definitions

e purposes of this document, the terms_and definitions given in ISO 5577 apply.

0 Online browsing platform: available at https://www.iso.org/obp

C Electropedia: availablecatittps://www.electropedia.org/

4 Manufacture

4.1

Block
equiv

Steel

plent.grade.

4.2

their content
applies. For
ents) applies.

No. 1

for non-alloy

1d IEC maintain terminology databases for use in standardization at the following addresses:

5 shall be manufactured from steel grade S355]0, specified in EN 10025-2, or from steel of an

Dimensions

The d

imensions of calibration block No. 2 shall be as shown in Figure 1.

The thickness of the block may be greater than 12,5 mm, for example 20 mm or 25 mm, when using
non-miniature probes.

© IS0 2022 - All rights reserved
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Dimensions in millimetres
Surface roughness in micrometres
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1 reflectingstrface
Tolerances, unless otherwise stated: +0,10 mm Height of characters for angle indents: 3 mm
Tolerances on the length of the engraved scale: £0,5 mm

NOTE Surface roughness values, Ra, are according to ISO 21920-2. Different values for the surface roughness
are given because of different functions of the surfaces, e.g. test surface or reflecting surface.

Figure 1 — Calibration block No. 2 — Dimensions of block and scales

4.3 Machining, heat treatment and surface finish

A proof for homogeneity of the material and the determination of the sound velocities in perpendicular
directions is only possible on a rectangular block.

2 © IS0 2022 - All rights reserved
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Additionally, to determine the sound velocities with the required precision, a thickness larger than
12,5 mm of calibration block No. 2 is needed.

Therefore, it is recommended to manufacture a large rectangular block as for calibration block No. 1
according to ISO 2400 as a semi-finished block.

a)

b)

d)

e)

f)
g)

h)

The block shall be rough-machined to a dimension of 320 mm x 120 mm x 30 mm before heat

treatment which shall consist of:
1) austenitizing at 920 °C for 30 min;

2) rapid cooling (quenching) in water;

3) tempering by heating to 650 °C for 3 h;
4) cooling in still air.
least 2 mm shall be removed from all surfaces after heat treatment.

Prior to final machining, the semi-finished block shall be proven)to be free fi
discontinuities.

longitudinal wave probe of at least 10 MHz nominal cexrtye frequency and having
size of 10 mm to 15 mm. The block shall be checked 6n the basis of all four long fi
the complete volume.

2) With the probe positioned on the largest face-0f’'the block, the instrument gain s
achieve a grain scatter noise of 10 % of the full'screen height.

3) No echo from internal imperfections shall have an amplitude greater than that
scatter noise.

Prior to final machining, the velociti€s,of longitudinal and transverse waves shall be d
specified in ISO 2400.

1) The velocities shall be determined within a maximum permissible error of +0,2 9
uncertainty of 6 m/s.for transverse waves and #12 m/s for longitudinal waves.

2) The determined longitudinal wave velocity, v;, shall be (5 920 * 30) m/s and th
wave velocity, wshall be (3 255 + 15) m/s.

Then cut this-large block into smaller parts to continue with the manufacturing ¢
blocks No. 2t
A

1l external surfaces shall be machined to a Ra value according to Figure 1.

]

om internal

1) For this purpose, an ultrasonic test shall be carried out ‘after the heat treatment, with a

a transducer
hces to cover

hall be set to

of the grain

btermined as

b, i.e. with an

e transverse

f calibration

hnd numbers

7 order to prevent parasitic effects, the depth of the marks of the engraved scale, text

L£0-1 FaWa¥ =il
SITarroe W, 1 = U,UJ ) IIIII.

The length of the marks shall be 6 mm or 3 mm, and the tolerance on the positioning
shall be +0,2 mm.

4.4 Reference marks

a)
b)

Reference marks as shown in Figure 1 shall be permanent.
Additionally, the block shall be permanently marked with:
1) the manufacturer's name or logo;

2) thereference to this document (i.e. ISO 7963); and

© IS0 2022 - All rights reserved
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3) aunique serial number.

5 Methods of use

5.1 Setting of the time base

5.1.1 General

To set the time base, the leading edge (left side) of successive echoes shall be adjusted to coincide with
the appropriate scale markings on the screen of the ultrasonic instrument.

The time of f]

5.1.2 Setting of the time base up to 125 mm steel with a straight-beam probe

The position
Figure 2 b) is
50 mm steel|

NOTE De
than 10 times

Key
1  straight-h

light of the pulses depends on the velocity of ultrasonic waves in the tested materialk

of the probe on the test surface of the calibration block shall be as indiCated in Figur
a schematic representation of the screen (A-scan) of the instrument for setting a ra

pending on the probe and the frequency used, difficulties can arise, when setting distances g
the thickness of the block.

—

R

a) Position of a straight-beam probe on calibration block No. 2

I I I I I
0 12,5 25 37,5 50

b) Schematic representation of the A-scan for setting of a range of 50 mm

eam prob€

Figure 2 — Setting of the time base for straight-beam probes

e 2 a).
nge of

reater

Dimensions in millignetres

5.1.3 Setting of the time base for 100 mm or 125 mm steel with a miniature angle-beam probe

The position of the miniature angle-beam probe on the calibration block shall be as shown in Figure 3 a)
for a distance of 125 mm and in Figure 3 b) for a distance of 100 mm. The screen of the instrument for
the setting of these two ranges is shown schematically in Figures 3 a) and 3 b).

© IS0 2022 - All rights reserved
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Dimensions in millimetres
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Key

[UnN
Q

1gle-beam probe

Figure 3 — Setting of time base for miniature angle-beam probes

5.2 [Sensitivity setting and probe-checking

5.2.1| General

Wher] checking probes, the dcoustic coupling is an important factor, and when comparing probes, the
same|coupling medium shallbe used.

A large number of facteps can influence the sensitivity setting.

The fpllowing factors, divided into four main groups, shall be taken into account whep setting the
sensifivity:

a) imstrument used, e.g. pulse energy, frequency, pulse shape, gain;

c) material to be tested, e.g. surface condition (in connection with coupling), kind of material (its
attenuation);

d) discontinuities to be detected, e.g. shape, orientation, nature.

5.2.2 Sensitivity setting with a straight-beam probe
The A-scan representing the successive echoes shall be used as a reference for setting sensitivity.
a) The probe shall be placed in position “a” as indicated in Figure 4.

b) The echo from the 5 mm diameter hole, position “b” in Figure 4 may also be used, with the probe
being placed so that the corresponding echo amplitude is at its maximum.

© IS0 2022 - All rights reserved 5
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Key
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a  probe pof
b  probe pof

5.2.3 Mini

5.2.3.1 Sel

ol
earprebe
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ition using the 5 mm diameter hole

Figure 4 — Sensitivity setting for straight-beam probes

ature angle-beam probes

nsitivity setting

a) The maximum echo from the 5 mm diameter hole shall be used-as a reference for sensitivity setting

1

(see Figy

Key
1 miniaturg
a, b probe pof

re 5, position "a").

angle-beam probe
itions

Figure 5 — Sensitivity setting for miniature angle-beam probes

b) Alternat

| 4
50 mm and 25 mm, respectively.

In this case, there are two possibilities:

— by using

a calibrated gain control, the amplitude of the echo from the cylindrical surface is initially

set to 80 % of the full screen height and subsequently adjusted to the level desired (see Figure 5,

position

ubn);

— without the use of the calibrated gain control, the successive echoes from the cylindrical surfaces

are used

for the setting of sensitivity (see Figure 6).
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