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National foreword

This British Standard is the official English language version of
EN 14784-1:2005.

The UK participation in its preparation was entrusted to Technical Committee
WEE/46, Non-destructive testing, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 27 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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Foreword

This European Standard (EN 14784-1:2005) has been prepared by Technical Committee CEN/TC 138 “Non-
destructive testing”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by February 2006, and conflicting national standards shall be withdrawn
at the latest by February 2006.

EN 14784 comprises a series of European Standards for industrial computed radiography with storage
phosphor imaging plates which is made up of the following:

N 14784-1 Non-destructive testing — Industrial computed radiography with storage phosphor imaging plates
— Part 1: Classification of systems

N 14784-4 Non-destructive testing — Industrial computed radiography with storage phosphor imaging plates
— Part 2: General principles for testing of metallic materials using X-rays and gamma rays

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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1 Scope

This European Standard specifies fundamental parameters of computed radiography systems with the aim of
enabling satisfactory and repeatable results to be obtained economically. The techniques are based both on
fundamental theory and test measurements. This document specifies the performance of computed
radiography (CR) systems and the measurement of the corresponding parameters for the system scanner and
storage phosphor imaging plate (IP). It describes the classification of these systems in combination with
specified metal screens for industrial radiography. It is intended to ensure that the quality of images - as far as
this is influenced by the scanner-IP system - is in conformity with the requirements of Part 2 of this document.
The document relates to the requirements of film radiography defined in EN 584-1 and ]SO 11699-1|.

This European Standard defines system tests at different levels. More complicated tests are described, which
allow the determination of exact system parameters. They can be used to classify the systems of different
suppliers and make them comparable for users. These tests are specified as manufacturer tests. Some of
them require special tools, which are usually not available in user laboratories. Therefore, simpler user tests
are also described, which are designed for a fast test of the quality of CR systems and long term stability.

There are several factors affecting the quality of a CR image including geometrical un-sharpness, signal/noise
ratio, scatter and contrast sensitivity. There are several additional factors (e.g. scanning parameters), which
affect the accurate reading of images on exposed IPs using an optical scanner.

The quality factors can be determined most accurately by the manufacturer tests as described in this
document. Individual test targets, which are recommended for practical user tests, are described for quality
assurance. These tests can be carried out either separately or by the use of the CR Phantom (Annex B). This
CR Phantom incorporates many of the basic quality assessment methods and those associated with the
correct functioning of a CR system, including the scanner, for reading exposed plates and in correctly erasing
IPs for future use of each plate.

The CR System classes in this document do not refer to any particular manufacturers Imaging Plates. A CR
system class results from the use of a particular imaging plate together with the exposure conditions —
particularly total exposure — the scanner type and the scanning parameters.

2 Normative references

The following referenced documents are indispensable for the application of this European standard. For
dated references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

N 462-9, Non-destructive testing — Image quality of radiographs — Part 5: Image quality indicators (duplex
wire type), determination of image unsharpness value.

N 584-1, Non destructive testing — Industrial radiographic film — Part 1: Classification of film systems for
industrial radiography.

3 Terms and definitions

For the purposes of this European Standard, the following terms and definitions 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
4 Document Sharing Hub

Full document details: BS EN 14784-1:2005


http://dx.doi.org/10.3403/00516944U
http://dx.doi.org/10.3403/30240990U
http://dx.doi.org/10.3403/00837691U
http://dx.doi.org/10.3403/00516944U
http://www.avadocuments.com/doc/bs-en-14784-1-2005
http://www.avadocuments.com/doc/bs-en-14784-1-2005

EN 14784-1:2005 (E)

3.2

computed radiography system class

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

3.3
CEN speed Scen

defines the speed of CR systems and is calculated from the reciprocal dose value, measured in Grays, which
is necessary to obtain a specified minimum SNR of a CR system

34

signal-to-noise ratio (SNR)

quotient of mean value of the linearised signal intensity and standard deviation of the noise at this signal
intensity. The SNR depends on the radiation dose and the CR system properties.

3.5

modulation transfer function (MTF)

normalised Magnitude of the Fourier-transform (FT) of the differentiated edge spread function (ESF) of the
linearised PSL (photo stimulated luminescence) intensity, measured perpendicular to a sharp edge. MTF
describes the contrast transmission as a function of the object size. MTF characterises the un-sharpness of
the CR system in dependence on the scanning system and IP-type.

3.6

CR phantom

device containing an arrangement of test targets to evaluate the quality of a CR system - as well as monitoring
the quality of the chosen system

3.7

laser beam jitter

lack of smooth movement of the plate laser-scanning device, causing lines in the image consisting of a series
of steps

3.8
scanner slippage
slipping of an IP in a scanner transport system resulting in fluctuation of intensity of horizontal image lines

3.9

aliasing

pre-sampled high spatial frequency signals beyond the Nyquist frequency (given by the pixel distance)
reflected back into the image at lower spatial frequencies

3.10
gain/amplification
opto-electrical gain setting of the scanning system

3.11

linearised signal intensity

numerical signal value of a picture element (pixel) of the digital image, which is proportional to the radiation
dose. The linearised signal intensity is zero, if the radiation dose is zero.

3.12

basic spatial resolution

read-out value of un-sharpness measured with duplex wire QI according to divided by 2 as effective
pixel size of CR system
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4 Personnel qualification

It is assumed that industrial computed radiography is performed by qualified and capable personnel. In order
to prove this qualification, it is recommended to certify the personnel according to EN 473 or |SO 9712,

5 CR quality indicators

5.1 Description of CR quality indicators for user and manufacturer tests

5.1.1 General

The following is a description of CR quality indicators, which will be identified by reference to this document.

5.1.2 Contrast sensitivity quality indicator

The description of the selected contrast sensitivity targets corresponds to ASTM E1647-98a (see for details
Annex B.4).

5.1.3 Duplex wire quality indicator
The description of the duplex wire quality indicator corresponds to EN 462-5. The IQI shall be positioned at a

5°angle to the direction of the scanned lines (fast scan direction) or the perpendicular direction (slow scan
direction).

5.1.4 Converging line pair quality indicator
The target consist of 5 converging strips of lead (0,03 mm thickness) which can be used for spatial resolution
test by reading the limit of recognisable line pairs. It shall cover a range from 1,5 to 20 line pairs per mm

(Io/mm). Two quality indicators shall be used, one in direction of the scanned lines and the other one in the
perpendicular direction.

5.1.5 Linearity quality indicators
Rulers of high absorbing materials are located on the perimeter of the scanned range. Two quality indicators

shall be used, one in direction of the scanned lines and the other in the perpendicular direction. The scaling
shall be at least in mm.

5.1.6 T-target
This CR quality indicator consists of a thin plate of brass or copper (< 0,5 mm thick) with sharp edges. This
plate is manufactured in a T-shape with 5 mm wide segments. The T should have a size of at least

50 mm x 70 mm. It shall be aligned perpendicular and parallel respectively to the direction of the scanned
lines (see Figure B.1).

5.1.7 Scanner slipping quality indicator

It consists of a homogenous strip of aluminium of 0,5 mm thickness. It has a shape of a rectangle (see
Figure B.1) and shall be aligned perpendicular and parallel respectively to the direction of the scanned lines.

5.1.8 Shading quality indicator
Different shading quality indicators may be used.

One type is based on the homogeneous exposure of an imaging plate (IP) with a thin Al-plate (0,5 mm to
1,0 mm) above the IP. The exposure shall be made with low energy radiation (50 keV to 100 keV).
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Another type is the shading quality indicator of the CR-test phantom (see Annex B).

5.1.9 Central beam alignment quality indicator (BAM-snail)

The alignment quality indicator consists of a roll (1,5 mm to 2,0 mm thick) of thin lead foil separated by a
spacer of 0,1 mm to 0,2 mm of low absorbing material; (see Annex B.3). Honeycomb material may also be
used.

5.2 Application procedures for CR quality indicators

5.2.1 General

The CR quality indicators are designed for fast evaluation of the quality of a CR system as well as for a
periodical quality control. Annex C gives a guidance for application of various tests and test methods.

5.2.2 Exposure of CR quality indicators (user test)

The CR quality indicators should be positioned in a special arrangement as described in Annex B in the CR
phantom. The CR quality indicators can be applied separately or all together in the CR phantom. The selected
set of CR quality indicators or the CR phantom is placed on the cassette, which contains an Imaging Plate.
The radiation source is set at a distance of 1 metre and the beam is aligned with the centre of the plate. Above
a radiation energy of 100 keV a lead screen of 0,1 mm shall be applied between CR quality indicators or CR
phantom and the IP to reduce scattered radiation. Test exposures are made and the radiation and CR system
functions are optimised and the final image to be evaluated is agreed.

The exposure time and the parameter setting of the CR scanning unit determine the image quality as well as
the type of imaging plate. These values and the type of IP have to be documented and agreed as well as the
radiation energy (keV, gamma-source type), dose (e.g. in mAs) and quality (pre-filters, tube type and tube
window).

NOTE High exposure time and low gain setting yield high contrast resolution and SNR. Furthermore, the contrast
sensitivity is higher for large pixel size setting (high un-sharpness) than for small pixel size setting (low un-sharpness).

5.2.3 Initial assessment of CR quality indicators (user test)

For initial quality assessment, examine the radiographic image(s) of the CR phantom or the separated quality
indicators on the monitor (or hard copy) for the features described in 5.1.2 to 5.1.9 and 6.3.2, 6.3.3, 6.4.1 to
6.4.7. The results can provide the basis of agreement between the contracting parties.

5.2.4 Periodical control (user test)

The CR quality indicators 5.1.2 to 5.1.8 (alignment by 5.1.9) or the CR phantom shall be radiographed and the
results examined at any interval agreed between the contracting parties. For periodical control, ensure that the
agreed quality values of the tests 6.3.2, 6.3.3, and 6.4.1 to 6.4.7 are achieved.

5.3 Imaging plate fading

The Intensity of the stored image in the imaging plate will decrease over time. This effect is known as image
fading. The measurement of fading characteristics shall be done by performing the following steps:

a) expose a plate homogeneously using typical exposure conditions. For documentation the following
parameters shall be recorded: kV, SDD, pre-filter and plate material and thickness. The exposed image
shall have an intensity between 70% and 90% of the maximum possible intensity of the CR-reader at
lowest gain and under linearised condition;

b) read-out the imaging plate 5 minutes after exposure;

c) setthe linearised read-out intensity of this measurement as reference (100 %);
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