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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Standards may also be withdrawn.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.

This Standard was issued in draft form for comment as DR 05544.
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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.

This Standard supersedes AS 2177.2—1982, Radiography of welded butt joints in metal,
Part 2: Image quality indicators (IQ1) and recommendations for their use.

The objective of this Standard is to specify the procedure for determining the image quality
indicators for X-ray or gamma-ray radiography of metals.

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

EN

462 Non-destructive testing—Image quality of radiographs

462-1 Part 1: Image quality indicators (wire type), determination of image quality
value

462-2 Part 2: Image quality indicators (step/hole type), determination of image

quality value

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.
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FOREWORD

The elements, wires or holes, of image quality indicators (IQI) are used to indicate the
sensitivity of the radiographic process. The image quality is characterized by the smallest
element of a series of wires, or by the smallest of a series of holes in plates of different
thicknesses, the image of which can be discerned visually when a film is placed on an
illuminated screen of the required brightness as specified in AS 2177.

In this Standard the following parameters are considered when using [QIs:

(a)
(b)
(c)
(d)

(A)
(B)
©
(D)
(E)
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The number value of the 1QI is dependent on the material thickness.
IQI sensitivity required is influenced by the radiographic test method used.
The percentage sensitivity will not be the same for different metal thickness.

The elements of the visibility of an IQI is subjective and it depends upon the
following factors:

(i)  Visual acuity.
(i)  Viewing conditions.
(iii) Experience and ability in assessing IQI images.

(iv) Radiographic contrast.

Other factors which can influence IQI are:

Tube voltage or type of radiography
Source-to-film and object-to-film distances.
Film type and screen material and thickness.
Film density and processing.

Location of 1QI.
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STANDARDS AUSTRALIA

Australian Standard

Radiography of metals—Image quality indicators (1Ql) and
recommendations for their use

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for the following three types of image quality
indicators (IQI) used in X-ray or gamma-ray radiographic examination of metals and
includes recommendations for their use:

(a)  Wire IQI (W).
(b)  Step/hole IQI (SH).

(c) Plaque/hole 1QI (PH).
NOTES:
1 Advice and recommendations on wire 1QI sensitivities are contained in Appendix A.

2 Guidance and general information on materials of construction of IQIs, which should assist
the users of this Standard, is contained in Appendix B.

1.2 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 metal
3507 Non-destructive testing
3507.1 Part 1: Guide to radiography for ferrous castings
ISO
17 Guide to the use of preferred numbers and of series of preferred numbers
497 Guide to the choice of series of preferred numbers and of series containing
more rounded values of preferred numbers
EN
462 Non-destructive testing—Image quality of radiographs
462-1 Part 1: Image quality indicators (wire type). Determination of image quality
value
462-2 Part 2: Image quality indicators (step/hole type). Determination of image
quality value
ASTM
B139 Standard specification for phosphor bronze rod, bar and shapes
B150 Standard specification for aluminium bronze rod, bar and shapes
B151 Standard specification for copper-nickel-zinc alloy (nickel silver) and copper-
nickel rod and bar
B164 Standard specification for nickel-copper alloy rod, bar, and wire
Documents
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B166 Standard specification for nickel-chromium-iron alloys and nickel-chromium-
cobalt-molybdenum alloy rod, bar, and wire

1.3 DEFINITIONS
For the purpose of this Standard, the definitions in AS 1929 apply.
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SECTION 2 IQI CHARACTERISTICS

2.1 WIRE IQI (W)
2.1.1 General

Wire 1QI shall consist of a series of wires of minimum length 25 mm mounted side by side
in parallel, with a distance between the axes of the wires of not less than 5 mm, and
arranged in order of increasing diameter. The diameter sizes should be determined as a
consecutive series of numbers taken in general from the R10 series of preferred numbers.
Exceptionally, and in particular for use with thick materials, the R20 serries of preferred
numbers may be used. An example of a wire IQI is given in Figure 1.

Permitted tolerances on the wire diameters for the R10 series of preferred numbers are
given in Table 1.

NOTE: For references to the R series of preferred numbers see ISO 17 and ISO 497.

©@=0.2 mm
©@=0.25 mm
@®=0.32 mm
@=0.4 mm
=05 mm

FIGURE 1 EXAMPLE OF WIRE TYPE IQl

2.1.2 Construction

Wires shall be mounted between low radiation absorbent protective sheathing material, such
as polyethylene film.

NOTE: Where the 1QI is composed of thin aluminium or magnesium wires, the thickness of the
protective sheathing should not exceed 0.05 mm.

The protective sheathing shall preferably be flexible and the material, adjacent to the wires,
as thin as possible and fastened so as to ensure that the separation between wires is
maintained.

2.1.3 Identification
The marking applied on the 1QI (see Figure 1) shall give the following information:
(a) The number of the thickest wire (1, 6, 10 or 13).
This is located at the side of the thickest wire, see Table 1.
(b) The symbol identifying the wire material used, e.g. FE.
(c) The EN symbol, e.g. 10 FE EN.

The radiographic image of the identification shall not cause glare when the film is viewed.
It is recommended that the absorption of the marking is not more than twice the absorption
of the thickest wire.
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TABLE 1

WIRE NUMBERS, DIAMETERS AND LIMIT DEVIATIONS

Image quality indicator * Wire Wire centre-line
W1 | W6 | wWio | w13 Wire Nominal wire Tolerances s"":i“g
number dianr:l:lter mm (see Figure 2)
x Wi 3.20 9.6%
X w2 2.50 +0.03 7.5%
X w3 2.00 6.0 o
X W4 1.60
X W5 1.25
X X W6 1.00 +0.02
X X W7 0.80
X W8 0.63
X W9 0.50
X X w10 0.40
X X Wil 0.32 1
+0.01 5.0 %o
X X W12 0.25
X X W13 0.20
X X w14 0.16
X X W15 0.125
X X W16 0.100
X W17 0.080 +0.005
X W18 0.063
X W19 0.050

purchaser and the supplier.

2.1.4 Material
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2.1.6 Equivalent Standard

2.1.5 Declaration of conformity

NOTE: For further information refer to Appendix D.

Wire 1QI that comply with EN 462-1 also comply with this Standard.

* °x’ indicates values that may be used for special applications and are subject to agreement between the

All the wires of an IQI shall consist of the same material and shall be embedded in a
protective covering of a material, which shall not affect the image quality value.

IQIs shall be delivered with a declaration of conformity according to this Standard
(AS 2314) from an accredited laboratory, which confirms that the parameters of this
standard are fulfilled. For identification the IQI shall be numbered and marked by the
producer or have traceable records that indicate they comply to a known standard.
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7 5%

LEGEND:
a = Space for identification marking

DIMENSIONS IN MILLIMETRES

FIGURE 2 WIRE TYPE IQl

2.2 STEP/HOLE IQI (SH)
2.2.1 General

Step/Hole 1QI shall consist of a part or an assembly having a series of steps, each step
having one or more circular holes of a diameter equal to the thickness of the step and drilled
at right angles to the upper face. The holes shall not be chamfered.

The thickness of steps and the diameters of holes in millimetres should be determined as a
consecutive series of numbers taken in general from the R10 series of preferred numbers.
Exceptionally, and in particular for use with thick material, the R20 series of preferred
numbers may be used.

Steps of thickness greater than or equal to 0.8 mm shall have only a single hole. Steps with
a thickness of less than 0.8 mm may have two or more holes arranged differently from step
to step.

The 1QI system is based on a series of 18 steps and holes of different thicknesses and
diameters which are specified in Table 2 along with the relevant tolerances and the hole
numbers. These steps and holes have been subdivided into four overlapping ranges of six
consecutive hole numbers, viz. H1 to H6, H5 to H10, H9 to H14 and H13 to H18.
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TABLE 2

HOLE NUMBERS, HOLE DIAMETERS, STEP THICKNESSES AND LIMIT
DEVIATIONS OF THE RANGE OF IQIS

Image quality indicator * Hole
H1 HS H9 H13 Hole number Nominal hole Tolerances
diameter
mm mm
X Hl1 0.125
X H2 0.160
X H3 0.200
+0.015
X H4 0.250 0
X X H5 0.320
X X H6 0.400
X H7 0.500
X H8 0.630
+0.020
X X H9 0.800 0
X X H10 1.000
X H11 1.250
X HI12 1.600 +0.025
X X H13 2.000 0
X X H14 2.500
X H15 3.200
+0.030
X H16 4.000 0
X H17 5.000
X H18 6.300 +0.036
0

* °x” indicates values that may be used for special applications and are subject to
agreement between the purchaser and the supplier.

2.2.2 Construction

The steps of thicknesses lower than 0.8 mm shall contain two holes of the same diameter.
The steps of thicknesses equal or higher than 0.8 mm shall contain one hole. The minimum
distance from the centre of a hole to the edge of the step, or to the edge of the second hole
in that step, shall be the hole diameter plus 1 mm. The holes shall be perpendicular to the
surface and shall not have a bevelled edge, refer to Figure 3.

2.2.3 Identification

The marking applied on the IQI (see Figure 3) shall give the following information:
(a) The number of the smallest hole printed next to the smallest hole.

(b) The symbol identifying the IQI material used, e.g. FE.

(¢) The EN symbol.

Example: H5 FE EN.

The radiographic image of the identification shall not cause glare when the film is viewed.
It is recommended that the absorption of the marking is not more than twice the absorption
of the thickest step.
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