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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

A step wedge standard block makes it possible, during practical testing, to check the setting of the time base
and the setting of the sensitivity of the ultrasonic equipment in a simple manner.

A step wedge standard block is not intended to check an ultrasonic instrument but can be used to check
some characteristics of the ultrasonic instrument.

Other existing blocks are:
— Calibration block No. 1, specified in ISO 2400.
— Calibration block No. 2, specified in ISO 7963.

— Calibration block for phased array testing, specified in ISO 19675.

NOTE In the next revisions of ISO 2400, ISO 7963 and ISO 19675, the term “calibration block” will be[replaced by
the term “stfandard block”.
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International Standard

ISO 16946:

2024(en)

Non-destructive testing — Ultrasonic testing — Specification
for a step wedge standard block

1 Scope

This document specifies the requirements for the dimensions, material, and manufacture of a steel step

wedge star
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Von-destructive testing — Ultrasonic testing — Specification for calibration block No. 1
fon-destructive testing — Ultrasonic testing — Vocabulary

2, Hot rolled products of structural steels — Part 2:.Jechnical delivery conditions fo
teels

s and definitions
poses of this document, the terms and definitions given in ISO 5577 apply.

[ maintain terminology databases foxiuse in standardization at the following addresse

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

ctropedia: available at httygs:y//www.electropedia.org/

facture

|

edge standard block shall be manufactured from steel grade S355]0, specified in EN
pf an equiValent grade.

4.2 Dimensions
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a)
NOTE

The dimensions of the step wedge standard block shall be as shown in Figure 1.

A CAD file of the step wedge standard block can be downloaded from https://standards.

iso.org/iso/

16946/ed-3/en.

b)

The tolerances are +0,1 mm for the length and the width of the step wedge standard block.

thicknesses.

d)
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The tolerances are -0,02 mm for the step thickness up to 12,5 mm and -0,1 mm for larger step

All external surfaces shall be machined to a surface roughness value R, not greater than 0,8 pm.
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e) For step wedge blocks having other dimensions, e.g. steps up to 20 mm, the principles for the design and
manufacture given in this document shall be applied.
Dimensions in millimetres
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Figure 1 — Step wedge standard block
4.3 Machining, heat treatment and surface finish
A proof fof homogeneity of the material and the determination of the sound velocities in perjpendicular
directions fis only possible on a rectangular block.
Additionally, to determine the sound velocities with the required precision, a thickness larger than 25 mm
is needed.
Therefore,|it is recommendéd to manufacture a large rectangular block as for calibration Hlock No. 1
according to ISO 2400 as.a'semi-finished block.
a) The blpck shall'be rough machined to a dimension of 320 mm x 120 mm x 30 mm before heat treatment
which hallonsist 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.
b) Atleast 2 mm shall be removed from all surfaces after heat treatment.
c) Prior to final machining, the semi-finished block shall be proven to be free from internal discontinuities.

1) For this purpose, an ultrasonic test shall be carried out after the heat treatment, with a longitudinal
wave probe of at least 10 MHz nominal centre frequency and having a transducer size of 10 mm to
15 mm. The block shall be checked on the basis of all four long faces to cover the complete volume.
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2) With the probe positioned on the largest face of the block, the ultrasonic instrument’s gain shall be
set to achieve a grain scatter noise of 10 % of the screen height.

3) Noecho from internal imperfections shall have an amplitude greater than that of the grain scatter noise.

d) Prior to final machining, the velocities of longitudinal waves shall be determined as specified in
ISO 2400.

1) The velocities shall be determined within a maximum permissible error of +0,2 %, i.e. with an
uncertainty of +12 m/s.

2) The determined longitudinal wave velocity, v}, shall be (5 920 * 30) m/s.

e) Then cut this large block into smaller parts to continue with the manufacturing of step wedge
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bp wedge standard block shall be marked with:
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e number of this document (i.e. ISO 16946), and
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