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Keeping Standards up-to-date

Australian Standards® are living documents that 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Standards may also be withdrawn.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 that may have been
published since the Standard was published.

Detailed information about Australian Standards, drafts, amendments and new projects can
be found by visiting www.standards.org.au

Standards Australia welcomes suggestions for improvements, and encourages readers to
notify us immediately of any apparent inaccuracies or ambiguities. Contact us via email at
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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee MT-007, Non-destructive Testing of Metals
and Materials. After consultation with stakeholders in both countries, Standards Australia
and Standards New Zealand decided to develop this Standard as an Australian Standard
rather than an Australian/New Zealand Standard.

The objective of this Standard is to ensure that the parameter of computed radiography
systems as a progression for the next generation of radiographic methods are achieved.

In the preparation of this Standard cognizance was taken of the following Standards:

EN
14784 Non-destructive testing—Industrial computed radiograph with storage
phosphor imaging plates
14784-1  Part 1: Classification of systems
14784-2  Part2: General principles for testing of metallic materials using X-rays and
gamma rays

This Standard is one of a series of Standards covering the range radiography of metals and

materials.

AS

2168 Non-destructive testing—Computerized radiography

2168.1 Part 1: Systems

2168.2 Part 2: Testing of metallic materials using X-rays and gamma rays (this

Standard)

2177 Non-destructive testing—Radiography of welded butt joints in metal

2314 Radiography of metals—Image quality indicators (IQI) and recommendations
for their use

3507 Non-destructive testing

3507.1 Part 1: Guide to radiography for ferrous castings
3507.2 Part 2: Radiographic determination of quality of ferrous castings

3669 Non-destructive testing—Qualification and approval of personnel—Aerospace

4749 Non-destructive testing—Terminology of and abbreviations for fusion weld
imperfections as revealed by radiography

Statements expressed in mandatory terms in footnotes to tables are deemed to be
requirements of this Standard.
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STANDARDS AUSTRALIA

Australian Standard
Non-destructive testing—Computerized radiography

Part 2: Testing of metallic materials using X-rays and gamma rays

1 SCOPE

This Standard specifies fundamental techniques of computed radiography with the aim of
enabling satisfactory and repeatable results to be obtained economically. The techniques are
based on the fundamental theory of the subject and test measurements. This Standard
specifies the general rules for industrial computed X-ray and gamma radiography for flaw
detection purposes, using storage phosphor imaging plates (IP). It is based on the general
principles for radiographic examination of metallic materials on the basis of films, (refer to
AS 2177.)

2 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

1929 Non-destructive testing—Glossary of terms

2177 Non-destructive testing—Radiography of welded butt joints in metals

2314 Radiography of metals—Image quality indicators (IQI) and recommendations
for their use

2168 Non-destructive testing—Computerized radiography

2168.1 Part 1: Systems

2243 Safety in laboratories

2243.4 Part 4: lonizing radiations

2452 Non-destructive testing—Determination of thickness

2452.1 Part 1: Determination of wall thickness of pipe by the use of radiography

3507 Non-destructive testing

3507.1 Part 1: Guide to radiography for ferrous castings

3669 Non-destructive testing—Qualification and approval of personnel—Aerospace

3998 Non-destructive testing—Qualification and certification of personnel

EN

462 Non-destructive testing—Image quality of radiographs

462-5 Part 5: Image quality indicators (duplex wire type), determination of image

unsharpness value

3 DEFINITIONS
For the purposes of this Standard the following definitions and those in AS 1929 apply.
3.1 Computed radiography system (CR system)

Complete system of a storage phosphor imaging plate (IP) and corresponding read out unit
(scanner or reader), and system software, which converts the information of the IP into a

digital image.
Documents
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3.2 Computed radiography system class

Particular group of storage phosphor imaging plate systems, which is characterized by a
Signal-to-Noise Ratio (SNR) range shown in Table 1 and by a certain basic spatial
resolution value (e.g. derived from duplex wire IQI) in a specified exposure range.

3.3 Nominal thickness (7)

Thickness of the material in the region under examination. Manufacturing tolerances do not
have to be taken into account.

3.4 Object-to-detector distance (b)

Distance between the radiation side of the test object and the detector surface measured
along the central axis of the radiation beam.

3.5 Penetrated thickness (w)

Thickness of material in the direction of the radiation beam calculated on basis of the
nominal thickness. For multiple wall techniques the penetrated thickness is calculated from
the nominal thickness.

3.6 Effective source size (d)
Size of the source of radiation.
3.7 Source-to-detector distance (SDD)

Distance between the source of radiation and the detector measured in the direction of the
beam.

3.8 Source-to-object distance (f)

Distance between the source of radiation and the source side of the test object measured
along the central axis of the radiation beam.

3.9 Storage phosphor imaging plate systems

Complete system of a storage phosphor imaging plate (IP) and a corresponding read out
unit (scanner or reader), which converts the information of the IP into a digital image.

4 SAFETY PRECAUTIONS

Prolonged exposure of any part of the human body to ionizing radiation is hazardous to

your health. Adequate precautions shall be taken to protect testing personnel and any other

persons in the vicinity, when X-ray equipment or radioactive sources are being used.
NOTES:

1 The use of radioactive substance and irradiation apparatus is controlled by various statutory
regulations. Reference should be made to the Radiation Health Series No. 31 Code of Practice
for the safe use of industrial radiographic equipment.

2 Reference should also be made to AS 2243.4 for ionizing radiation safety precautions.

S PERSONNEL QUALIFICATION AND VISION REQUIREMENTS
5.1 Personnel qualifications

Radiographic testing interpretation for compliance, and report shall be made by personnel
having qualification and experience for their job function acceptable to the testing body, the
manufacturer and where required by the purchaser.

Operators of CR systems shall have documented proof of competency in using the
equipment.

Operators shall have the qualification detailed below or shall carry out their duties under
the supervision of persons responsible for the performance of the test.
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Qualifications normally acceptable for the radiographic testing or welds or metallic
materials include the following:

(a) Certification by the Australian Institute for Non-Destructive Testing (AINDT)
Certification Board in accordance with AS 3998 or approval in accordance with AS
3669 in radiographic testing.

(b) Equivalent qualifications.
5.2 Vision requirements

The personnel shall provide documented evidence of satisfactory vision in accordance with
AS 3998 or AS 3669.

Subsequent to certification, the tests of visual acuity shall be carried out annually and be
verified by the employer or the responsible agency.

6 CLASSIFICATION OF COMPUTED RADIOGRAPHIC TECHNIQUES
Computed radiographic techniques are subdivided into two classes:

(a) Class A: basic technique.

(b) Class B: improved technique.

Class B technique will be used when Class A may be insufficiently sensitive.

NOTE: Better techniques, compared with Class B, are possible and may be agreed between the
purchaser and the supplier by specification of all appropriate test parameters.

Before commencing the radiographic examination the type of techniques to be used shall be
predetermined.

NOTE: The agreement between the purchaser and supplier should be negotiated upon at the time
of enquiry or placement of order.

Due to image parameters such as signal-to-noise ratio (SNR), un-sharpness and sensitivity
to scattered radiation and hardening, differences exist between film radiographs and
computed radiographs.

Nevertheless, the perception of flaws using film radiography or computed radiography is
comparable by using Class A and Class B techniques, respectively. The perceptibility shall
be proven by the use of 1QIs according to AS 2314.

If it is not possible for technical reasons to meet one of the conditions specified for the
Class B, such as the type of radiation source or the source-to-object distance f, it may be
agreed between the contracting parties that the condition selected may be that specified for
Class A. The loss of sensitivity shall be compensated for, by doubling the required
minimum exposure time with the goal to increase the minimum SNR by a factor of 1.4
(additional to the SNR required from the plate-scanner classes given by Tables 2 to 3).
Because of the resulting improved sensitivity compared to Class A, the test sections may be
regarded as examined within Class B.

NOTE: This applies only to those IP-scanner systems whose SNR is not limited by the in-

homogeneity of the phosphor layer or the scanner dynamic at the required minimum exposure

time (see Clause 7.5).

7 GENERAL REQUIREMENTS

7.1 Surface preparation and stage of manufacture

In general, surface preparation is not necessary, but where surface imperfections or coatings
might cause difficulty in detecting defects, the surface shall be ground smooth or the
coatings shall be removed.
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