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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about Standards can be found by visiting the Standards Web
Shop at www.standards.com.au and looking up the relevant Standard in the on-line
catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each

year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

Australian Standards™ and other products and services developed by Standards
Australia are published and distributed under contract by SAI Global, which
operates the Standards Web Shop.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or

ambiguities. Contact us via email at mail@standards.org.au, or write to the Chief
Executive, Standards Australia, GPO Box 476, Sydney, NSW 2001.
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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standard New Zealand Committee MT-007, Non-destructive Testing of Metals
and Materials, at the request of industry. This Standard supersedes AS 2452.3—1985, Non-
destructive testing— Determination of thickness, Part 3: Use of ultrasonic testing.

After consultation with shareholders in both countries, Standards Australian and Standards
New Zealand decided to develop this Standard as an Australian Standard rather than an
Australian/New Zealand Standard.

The objective of this edition was to delete references to obsolete technology such as analog
equipment and to revise the method of determining thickness by the use of correction
factors.

This Standard is Part 3 of a series of Standards covering the methods used for determining
thickness by means of non-destructive procedures.

The series comprises the following Parts:

AS

2452 Non-destructive testing—Determination of thickness

2452.1 Part 1: Determination of wall thickness of pipe by the use of radiography
2452.3 Part 3:  Use of ultrasonic testing

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance
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STANDARDS AUSTRALIA

Australian Standard
Non-destructive testing—Determination of thickness

Part 3: Use of ultrasonic testing

1 SCOPE

This Standard specifies six methods for the determination of thickness of material based on
the use of ultrasonic pulse-echo principles where scanning and reflecting surfaces are
substantially parallel. The methods are as follows:

(a) Single spot—single measurement (SS).
(b) Single spot—double measurement (SD).
(c) Multiple spot measurements (MS).

(d) Close grid survey method (CG).

(e) Open grid method (OG).

(f)  Scanning runs (SR).

(g) Complete coverage method (CC).
NOTES:
1 Appendix A provides guidelines on information to be provided to the manufacturer at the time
of enquiry.

2 Factors affecting the results and order of accuracy achieved are given in Appendix D.

2 APPLICATION

Methods described in this Standard are suitable for the determination of thickness of
materials where surface temperature is within the range of —10°C to 60°C and where the
velocity of sound through the material is either known or can be determined.

The methods (SS, SD, MS, GG, and OG) may be used where surface temperature is lower
than —10°C, or higher than 60°C, but in such cases special precautions are required.

The methods may also be used where Base Line Survey or Key Point Survey concepts are
applied as follows:

(a) Base Line Survey Base Line Survey entails the measurement of components at
nominated locations on new items or alternatively at the time of commissioning of
new plant. Results can then be kept on record for comparison against subsequent
measurements taken after service use. In addition, initial survey results can be
compared to nominated design or drawing thicknesses for construction checking
purposes.

(b) Key Point Survey Key Point Survey entails routine repeat testing at specific
nominated positions on operating components. The locations of key test points are
usually determined from anticipated performance characteristics of the component or
alternatively from the performance history of the component. Duration between
surveys is similarly determined. The Key Point Survey concept allows component
performance to be monitored in terms of section loss at the test location, thus
allowing maintenance and repair scheduling to be carried out on an ordered basis.
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In the application of this Standard, the order of accuracy shall be the accuracy of the test
equipment. Additional factors affecting ultimate accuracy of the test depend upon
conditions peculiar to individual applications, such as the state of the reflecting and contact
surfaces. Flat, smooth surfaces are ideal for accurate measurements whereas irregular
surfaces can cause variable ultrasonic response.

Small pits or pinholes may not be detected because of insufficient reflecting surface.

3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

1929 Non-destructive testing—Glossary of terms

2083 Calibration blocks and their methods of use in ultrasonic testing

4635 Non-destructive  testing—Qualifications of personnel for limited

applications of non-destructive testing

4 DEFINITIONS

For the purpose of this standard, the terms and definitions given in AS 1929 and the
following apply:

4.1 Nominal thickness (7},)

Specified material thickness at the time of manufacture.

NOTE: Nominal thickness is usually specified in product standards and shown on drawings.
4.2 Indicated thickness (7})
Thickness indicated by the ultrasonic test before the application of correction factors.
4.3 Reported thickness (7))

Indicated thickness corrected for material and temperature variations between the material
under test and the calibration block.

4.4 Testing authority
Test laboratory or establishments which provide non-destructive testing services.
4.5 Delay block spacer

A block of material used between the test surface and the probe to prevent overheating of
the probe or for measuring thin sections.

5 EQUIPMENT

5.1 General

Ultrasonic instruments for thickness measurements use one of the following systems:
(a)  A-scan presentation.

(b) Digital display.
NOTE: Some thickness measuring equipment use both A scan and digital display simultaneously.

5.2 A-scan presentation
5.2.1 Accuracy of the system

Equipment shall be capable of displaying an ultrasonic echo with sufficient definition to
permit measurements within =1 percent over the test range.
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5.2.2 Horizontal linearity

Horizontal linearity shall be assessed in accordance with AS 2083 for the test range to be
used.

Any deviation of horizontal linearity greater than 1 percent shall be recorded.
5.2.3 Frequency

Equipment shall be capable of testing within the frequency range 0.5 MHz to 15 MHz.
Frequencies outside this range may be employed provided that the probe and flaw
detector/thickness gauge are designed to work at the frequency used.

5.2.4 Probes

Either single or twin crystal probes may be used. They shall have a nominal frequency for
use in the range 0.5 MHz to 15 MHz. Probes with frequencies outside this range may be
employed provided that the probe and flaw detector/thickness gauge are designed to work at
the frequency used.

5.3 Digital instrument
5.3.1 Accuracy of systems

The accuracy of systems shall be £0.2 mm unless otherwise agreed with the purchaser and
supplier, and recorded see Clause 16(h).

5.3.2 Probes

Either single or twin crystal probes may be used. They shall have a nominal frequency for
use in the range 0.5 MHz to 15 MHz which are compatible with the equipment
recommended by the manufacturer. Probes with frequencies outside this range may be
employed provided that the probe and flaw detector/thickness gauge are designed to work at
the frequency used.

5.4 Couplant

A couplant with good wetting characteristics at the temperature of test and compatible with
the material under test shall be used.

6 CALIBRATION
6.1 General

A step-wedge calibration block(s) covering the thickness range shall be used to calibrate the
test range. Blocks shall be constructed using material with similar nominal acoustic velocity
to the material under test.

When using instruments which have variable compression wave velocity control, the
control shall be adjusted to align acoustic velocity to within +1 percent of the acoustic
velocity in the material under test.

NOTES:

1 Nominal velocities for some common materials are given in Appendix B.

2 Appropriate step wedge calibration blocks are covered by AS 2083, block No 7.
Where calibration blocks of the material under test are not available and compression wave

velocity is not known, it is necessary to determine appropriate correction factors (see
Appendix C).

As acoustic velocities can vary with changes in temperature, calibration procedures shall be
carried out with the calibration step-wedge block at the same temperature as the material
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