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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 3-4: Acceptance tests —
Imaging performance of dental X-ray equipment
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FOREWORD

EC (International Electrotechnical Commission) is a worldwide organization for standaydization co|
ational electrotechnical committees (IEC National Committees). The object of ‘the IEC is to
hational co-operation on all questions concerning standardization in the electrical and electronic f
end and in addition to other activities, the IEC publishes International Standards. Their prepal
sted to technical committees; any IEC National Committee interested\in the subject dealt
Cipate in this preparatory work. International, governmental and non-governmental organizationg
the IEC also participate in this preparation. The IEC collaborates clasely, with the International Org
Standardization (ISO) in accordance with conditions determined by agreement between
hizations.

formal decisions or agreements of the IEC on technical nratters express, as nearly as poss
hational consensus of opinion on the relevant subjects sin¢eveach technical committee has repreg
all interested National Committees.

Hocuments produced have the form of recommendations for international use and are published in
andards, technical specifications, technical reports or guides and they are accepted by the
mittees in that sense.

der to promote international unification, JE€ National Committees undertake to apply IEC Inte
dards transparently to the maximum _extéent possible in their national and regional standar
gence between the IEC Standard apd the corresponding national or regional standard shall b
ated in the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsiblg
bment declared to be in conformity with one of its standards.

tion is drawn to the possibility that some of the elements of this International Standard may be thdg
tent rights. The IEC shall hot be held responsible for identifying any or all such patent rights.

tional StandardIEC 61223-3-4 has been prepared by subcommittee 62B: Dia

t of thissstandard is based on the following documents:

mprising
promote
elds. To
ation is
ith may
liaising
nization
the two

ible, an
entation

the form
National

national
ds. Any
b clearly

for any

subject

jnostic

p equipment;-of IEC technical committee 62: Electrical equipment in medical practiice.

FDIS Report on voting

62B/393/FDIS 62B/402/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annex

A forms an integral part of this standard.

Annexes B and C are for information only.
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In this standard, the following print types are used:

— requirements, compliance with which can be tested, and definitions: roman type;
— explanations, advice, notes, general statements, exceptions and references: smaller type;
— test specifications: italic type;

— TERMS DEFINED IN IEC 60601-1, IN IEC 60788, IN IEC 61223-1 OR IN OTHER IEC PUBLICATIONS
REFERENCED IN ANNEX A: SMALL CAPITALS.

The committee has decided that the contents of this publication will remain unchanged
until 2005. At this date, the publication will be

. reclnfirmed;

« withdrawn;

« replaced by a revised edition, or
. amlnded.

A bilingual version of this standard may be issued at a later date.
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INTRODUCTION

This part of IEC 61223 is part of a series of International Standards which gives methods of
acceptance testing and constancy testing for subsystems and systems (for example, diagnostic
X-RAY EQUIPMENT) including film processing.

Some provisions or statements in this standard require additional information. Such information
is presented in annex B. An asterisk in the left margin of a clause or subclause indicates the
presence of such additional information.
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EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 3-4: Acceptance tests —
Imaging performance of dental X-ray equipment

1 Scope and object

1.1 $cope

This part of IEC 61223 applies to those components of dental X-RAY EQUIPMENTl using

radiogfaphic imaging systems which influence the image quality and PATIENT dose:

This standard applies to the performance of the ACCEPTANCE TEST on dental X-RAY EQUIPMENT

with infra-oral X-RAY IMAGE RECEPTOR and dental X-RAY EQUIPMENT with extra-oral X-RAY IMAGE

RECEPTOR (for example, dental panoramic X-RAY EQUIPMENT or cephalometric X-RAY).

This standard applies to dental film and digital image acquisitionnand processing.

1.2 Object

This standard defines

a) the| essential parameters which describe the;performance of the above-mentioned| dental
X-RAY EQUIPMENT with regard to imaging properties and PATIENT dose;

b) methods of testing and whether measured quantities related to those parameters pomply
with the specified tolerances.

These|methods rely mainly on nontinvasive measurements, using appropriate test equipment,

performed during or after the installation is completed. Signed statements covering steps in the

installdtion procedure may be used as part of the acceptance testing.

The aim is to verify conipliance of the installation with specifications affecting the image|quality

and PATIENT dose, ‘and to detect malfunctions that are not in agreement with| those

specifitations.

This sfandardydoes not in itself specify tolerances for the parameters under investigation.

Neithef is it intended to consider

c) aspectsofmectancatandetectricatsafety;

d) aspects of mechanical, electrical and software performance, unless they are essential to

the

performance of the tests directly affecting image quality and PATIENT dose.
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2 Normative references

000(E)

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61223. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply. However, parties to agreements
based on this part of IEC 61223 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain

registe

rs of currently valid International Standards.

IEC 6
IEC 60
IEC 60
IEC 60
IEC 60

IEC 60
safety

IEC 60
IEC 60

IEC 6]
Gener.

IEC 6]
determ

ISO 20
3 Te

3.1 [

In this

3361993 X=raytubeassembtiesformedicat diagnosis—Characteristics of focals
417-1:1998, Graphical symbols for use on equipment — Part 1: Overview and gpp
417-2:1998, Graphical symbols for use on equipment — Part 2: Symbol originals
522:1999, Determination of the permanent filtration of X-ray tube assemblies
601-1:1988, Medical electrical equipment — Part 1: General requirements for safef

601-2-28:1993, Medical electrical equipment — Part 2-28Particular requirements
of X-ray source assemblies and X-ray tube assemblies<formedical diagnosis

788:1984, Medical radiology — Terminology
878:1988, Graphical symbols for electrical equipment in medical practice

223-1:1993, Evaluation and routine testing in medical imaging departments —
h/ aspects

267:1994, Medical diagnostic X-r&y equipment — Radiation conditions for use
ination of characteristics

92:1981, Light metals and their alloys — Code of designation based on chemical s|

rminology

Degree of requitements

meani

"sh
— "sh

gs, as-follows:

5p0LS

jcation

y

for the

Part 1:

in the

ymbols

standard/~certain terms which are not printed in SMALL CAPITALS have pafticular

1% indicates a requirement that is mandatory for compliance;

- "may" indicates a permitted manner of complying with a requirement or of avoid

need to comply;

ing the

— "specific" is used to indicate definitive information stated in this standard or referenced in
other standards, usually concerning particular operating conditions, test
arrangements or values connected with compliance;

— "specified" is used to indicate definitive information stated by the MANUFACTURER in

ACCOMPANYING DOCUMENTS or in other documentation relating to the EQuU

IPMENT

under consideration, usually concerning its intended purposes, or the para-

meters or conditions associated with its use or with testing to det
compliance.

ermine
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3.2 Use of terms

In this standard, terms printed in SMALL CAPITALS are used in accordance with their definitions

in IEC

60601-1, in IEC 60788, in IEC 61223-1, or in this standard.

NOTE Attention is drawn to the fact that in cases where the concept addressed is not strongly confined to the
definition given in one of the publications listed above, a corresponding term is printed in lower-case letters.

An index of defined terms used in this standard is given in annex A.

3.3 Defined terms

For theperpese-ofthisparteHECE1223thefolowingaddittonaldefinttensapphy-

3.3.1

ARTEFACT

appargnt structure visible in the image which does not represent a structure within the ohject.
3.3.2

LINE PAIR RESOLUTION

highest spatial frequency of the specified line-group test pattern imaged under specified
conditipns which is distinguishable in the image. The unit is Ip/mm

NOTE |Another term for LINE PAIR RESOLUTION used in literature is spatial(resolution.

3.3.3

LOW CONTRAST RESOLUTION

the lowest contrast detail object of a specified object that can be resolved from a dniform
backgnound.

3.3.4

RADIAT|ON OUTPUT

AIR KERMA per CURRENT TIME PRODUET/(MGY/mAS) at a given distance from the FOCAL $POT in
the prinary X-RAY BEAM.

4 General aspects of tACCEPTANCE TESTS

4.1 General conditions to be considered in test procedures

The aim of an_ACEEPTANCE TEST is to demonstrate that the specified characteristics|of the
EQUIPMENT lie \within the specified tolerances. Some requirements are enforced by legiglation.
Other [requirtements and specifications may be in the purchase contract, in the supplier's
brochurelerin other standards, for example in the IEC 60601 series.

An inventory of the EQUIPMENT under test, the ACCOMPANYING DOCUMENTS, and the test
protocols, shall be compiled before any ACCEPTANCE TESTS are carried out. Each item shall be
identified by its MODEL OR TYPE REFERENCE (type number) and SERIAL NUMBER, and the entire
inventory shall be compared with the purchase contract.

The response of non-screen dental X-ray film (NON-SCREEN FILM, rm-32-35) to a visible-light
sensitometer does not match its response to X-RADIATION. It is therefore most practicable to
assess the performance of a dedicated dental film processing system when EQUIPMENT is
available for testing the X-RAY EQUIPMENT. A suitable test procedure is given in annex C.
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000(E)

RADIOGRAPHIC FILMS and film processing are vital parts in the imaging chain. It is the
responsibility of the USER to ensure that these components perform in an acceptable way, for
example with respect to sensitivity, contrast and absence of ARTEFACTS. A test of the

performance of these components shall

involving the IRRADIATION of RADIOGRAPHIC FILMS using the dental X-RAY EQUIPMENT.

precede any ACCEPTANCE TEST measurements

The performance of the IMAGE DISPLAY DEVICE will affect the measured performance of a digital
dental imaging system. Before any ACCEPTANCE TESTS are carried out on the X-RAY EQUIPMENT,
the IMAGE DISPLAY DEVICE shall be set up, by following the MANUFACTURER'S instructions and

using t

he MANUFACTURER'S electronic test image, to deliver its specified performance.

Non-in

part off the programme it shall be shown that the EQUIPMENT has been restored to-its

conditipn after the test.

4.2 Documents and data for the tests

The following documentation is required:

— stafement of compliance with applicable parts of IEC 60601;

— list|of EQUIPMENT or EQUIPMENT parts ordered and the actuahdelivery list (IEC 60601-

— pefformance specification as agreed upon between the ptirchaser and the supplier;

— results from tests performed at the MANUFACTURER'S ‘site or during installation ¢
items of importance to quality, such as NOMINAL FOGAL SPOT VALUE;

— INS[TRUCTIONS FOR USE, including guidance for the operation of the EQUIPMENT;

— detgpils of the actual operating conditions under which the dental X-RAY EQUIPMENT i
used;

— guidance as to the extent and frequen¢y of maintenance procedures;

- rep

— datg on technical changes.

4.3 1
Differe
— Vis
— fun
—  SYS
— chq

vasive measurements are preferred for ACCEPTANCE TESTS. Whenever invasivecte

orts on previous tests where applicable;

[est conditions
Nt categories of-tests can be identified:

Lal inspection;

ctional tests;

tem(performance;

ckof the uncertainty in the values of variables.

Sts are
re-test

1);

bvering

5 to be

The measuring arrangements which may be used for performing tests are illustrated,

a)
b)
c)

for intra-oral application (see figures 1 and 2);
for panoramic application (see figures 3 and 4);
for cephalometric application (see figure 5).

The arrangement in figure 1 is indicative only. Not every component is needed in every test.
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The tests shall yield information reasonably necessary for a demonstration of performance over
the full range of OPERATOR accessible variables.

All relevant data such as the identification of the dental X-RAY EQUIPMENT tested, identification
of the test equipment used, geometrical set-up, operating characteristics, correction factors
and test results of the ASSOCIATED EQUIPMENT (RADIOGRAPHIC FILM, processing), shall be
recorded with the test results. The record shall include the identification of the location, the
date and the names of the persons performing the tests.

4.4  Scope of tests

The following are subject to ACCEPTANCE TESTING:

— ideptification of dental X-RAY EQUIPMENT;

— chgck of documents;

— vistyial and functional tests;

— X-RAY TUBE VOLTAGE;

— TOTAL FILTRATION;

— FOGAL SPOT,;

— lim[tation and alignment of the X-RAY BEAM;
— LINE PAIR RESOLUTION;

— LOW CONTRAST RESOLUTION;

— RADIATION OUTPUT,;

— opfjcal density.
4.5 Test equipment including PHANTONS and TEST DEVICES

45.1 | General

Measufing equipment used forA€CEPTANCE TESTS shall be certified as calibrated agpinst a
national standard or an International Standard where such a standard exists.

The uncertainty of measuring instruments shall be less than the tolerance stated for the
MEASURED VALUES.

4.5.2 | High-veltage measuring instrument

Wherepyer (practicable, the X-RAY TUBE VOLTAGE should be measured by a radiographic
penetrameter.

NOTE If it is necessary to use an electronic high-voltage measuring instrument, the USER should evaluate the
significance of any deviation between the INDICATED VALUES and MEASURED VALUES.

In some types of dental X-RAY EQUIPMENT, there is a variation of X-RAY TUBE VOLTAGE at the
beginning of the LOADING TIME, which is of no clinical consequence.

Some panoramic equipment is designed so that the X-RAY TUBE VOLTAGE is deliberately varied
during the LOADING TIME.

No general guidance can be given as different types of "digital kV meter" respond to different
aspects of the voltage/time characteristic.
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KERMAMETER

Dental radiography uses X-RAY BEAMS with smaller dimensions, lower energy and lower AIR
KERMA RATES than general medical radiography. It shall be ensured that the KERMAMETER used
for these tests is suitable for the purpose and calibrated for the energy and KERMARATE in use
and that the detector is smaller than the nominated beam dimensions.

4.5.4

PHANTOMS and TEST DEVICES

These TEST DEVICES may consist of structural elements which can be arranged in combination
or separately.

The tept device shall contain a grid group with a spatial frequency equal to, or higher(th
spatial{frequency to be resolved. The following requirements apply:

a) External dimensions

an, the

The¢ dimensions of these PHANTOMS shall be at least large enough toyintercept thg entire
RADIATION BEAM for all test conditions applicable:

1) for intra-oral application (see figures 6 and 7);

2)
3) 1

b) AT

or panoramic application;
or cephalometric application.

[ENUATION and hardening

The¢ aluminium PHANTOMS shall be of at least 99,5 % purity (Al 99,5 % according to

1SQ

c) TE

Suitable TEST DEVICES may comprise _line-group test patterns with a lead thickn

0,0
1)
2)
3)
wit
d) TES

Thy
the|
(se

1)

2092) and a material thickness of 6 mm + 0;2mm (see IEC 61267).

5T DEVICE for LINE PAIR RESOLUTION for digital imaging

5 mm and grid groups with local frelquencies

for intra-oral application of 4,0dp/mm to 8,0 Ip/mm

for panoramic application of{%,6 Ip/mm to 3,0 Ip/mm

for cephalometric application of 1,6 Ip/mm to 3,0 Ip/mm

N a gradation of <20'% from group to group.

T DEVICE for LOWLCONTRAST RESOLUTION for digital imaging

b TEST DEVICEshall contain one minimal contrast object with a contrast lower or €
contrast 40-be detected. A suitable TEST DEVICE is one with holes in a 0,5 mm
e figure'7):

for intra-oral application, 1 mm, 1,5 mm, 2 mm, 2,5 mm diameter;

ess of

gual to
Al foil

2)

forpanoramic application, 1 mm, 1,5 mm, 2 mm, 2,5 mm diameter;

3)

4.5.5

for cephalometric application, 1 mm, 1,5 mm, 2 mm, 2,5 mm diameter.

Lens

A magnifying lens shall be available. A 2,5 x magnification is usually suitable.

4.5.6

Densitometer

The densitometer shall cover the optical density range from 0 to 3,5.
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4.6 Evaluating the test results

Whenever specified limiting values or tolerances are exceeded, verify the results by making at
least two additional measurements.

In the evaluation of the results concerning limit values (upper or lower), the uncertainty in the
measurement shall be taken into consideration.

5 Test methods for dental X- RAY EQUIPMENT with intra-oral X- RAY IMAGE RECEPTOR

51 isual and functional tests

5.1.1 | Requirements

The operation and functioning of the dental X-RAY EQUIPMENT shall comply. ‘with what is
specifipd.

All OPERATOR accessible controls shall be labelled with a graphical| symbol, for example
according to IEC 60417 or IEC 60878, and/or in plain language. Thé~colour of indicaton lamps
shall comply with applicable standards, for example IEC 60601-1. ;The marking on thel X-RAY
TUBE ABSEMBLY shall comply with IEC 60601-2-28.

The INSTRUCTIONS FOR USE shall describe comprehensively how the dental X-RAY EQUIPMENT
under fest is to be operated. The function of each OPERATOR accessible control, indicajor and
DISPLA} shall be described and all symbols shall“be illustrated with their significance.
Reproductions in the INSTRUCTIONS FOR USE shall beyin agreement with the actual dental X-rRAY
EQUIPMENT, with respect to position, labels and symbols. The INSTRUCTIONS FOR USE shall be in
the lanjguage that is required locally.

5.1.2 | Test methods
The tepts are performed by visual inspéection and functional check. They comprise

— inventory of EQUIPMENT undertest;

— chéck on the presence«f all documents according to 4.2;

— functional test of the mechanical and electrical adjustment devices;

— functional test and.identification of the control elements;

— vispal inspection of the labelling of control elements;

— vispal inspection of the markings on the X-RAY TUBE ASSEMBLY;

— vispalinspection of the INSTRUCTIONS FOR USE (according to IEC 60601-1).

5.2 *X-RAY TUBE VOLTAGE
5.2.1 Requirement

The MEASURED VALUES for the X-RAY TUBE VOLTAGE shall comply with the INDICATED VALUES
within the specified tolerances.

5.2.2 Test methods

The measurements shall be carried out with the arrangement in figure 1. The tests are
preferably performed using a non-invasive method.
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Place the penetrameter or the detector of the high-voltage measuring instrument in the centre
of the PRIMARY RADIATION BEAM at the IMAGE RECEPTOR PLANE.

Make the measurements at the fixed X-RAY TUBE VOLTAGES or at the X-RAY TUBE VOLTAGE
normally used.

Compare the MEASURED VALUES of the X-RAY TUBE VOLTAGE with the INDICATED VALUES and the
specified tolerances.

5.3 *TOTAL FILTRATION

5.3.1 [Requirements

The TQTAL FILTRATION arising from materials in the X-RAY BEAM incident to the PATIENT ghall be
as spefcified. The TOTAL FILTRATION is stated as QUALITY EQUIVALENT FILTRATION, in'thickmess of
aluminjum or other suitable reference material, together with the RADIATION QUALITY used for its
determination.

5.3.2 | Test method

The cqmpliance with the specification is checked by inspectiony of'the markings on thg X-RAY
SOURCE ASSEMBLY and by examination of the ACCOMPANYING(DOCUMENTS. If this information is
not givien, the TOTAL FILTRATION is not measured directly but the QUALITY EQUIVALENT FILTRATION
is determined according to clauses 3 and 4 of IEC 60522,.if necessary (see below).

NOTE |This requires measuring the HALF VALUE LAYER under NARROW BEAM CONDITIONS with the dental X-RAY
EQUIPMENT operating at fixed values of X-RAY TUBE VOLTAGE' and corresponding LOADING FACTORS, |and for
comparipon with the HALF-VALUE LAYER from an X-RAY TUBE with the same TARGET material and TARGET angl¢.

A simplified measurement may be carried out'with the arrangement in figure 1. Measlire the
first HALF VALUE LAYER with the dental X:RAY EQUIPMENT operating at the fixed X-RA{y TUBE
VOLTAGE and the CURRENT TIME PRODUCT iormally used. This test gives only an approximation
of the FOTAL FILTRATION because thesétest conditions do not comply with IEC 60522. Fdjilure of
compligance shown by this modified ‘measurement shall not be used as a reason far non-
acceptance of the dental X-RAY-EQUIPMENT. It is only valuable as indicating the need for la more
rigoroys test.

5.4 HFOCAL SPOT of the'X- RAY TUBE
5.4.1 | Requirements

The AQTUAL FOCAL sPOT dimensions for the stated NOMINAL FOCAL SPOT VALUE shall comply with
IEC 6(0336~"Additional specifications, for example concerning dimensions, direction |of the
REFERENCE“AXIS Or LOADING FACTORS, are subject to testing within the scope of this standard
only if theSe specifications also state the method of testing.

5.4.2 Test method

The compliance of the ACTUAL FOCAL SPOT dimensions for the stated NOMINAL FOCAL SPOT VALUE
with IEC 60336 shall be certified and demonstrated by the MANUFACTURER.

NOTE FOCAL SPOT measuring procedures by SLIT CAMERA, PINHOLE CAMERA, star-pattern, evaluation, and Fourier
transform of images of TEST DEVICES all give different results concerning size and resolution. The standard FOCAL
SPOT measurement is specified according to IEC 60336 by SLIT CAMERA under specified projection conditions and
optical density. The inspection procedure may be specified in the purchase contract.
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5.5 Limitation and alignment of the X- RAY BEAM

5.5.1

Requirements

The accuracy of marked and written indications of the size of the X-RAY FIELD on the EQUIPMENT
and the actual size of the X-RAY FIELD shall comply with the tolerances specified.

5.5.2

Test methods

Compliance is checked by inspection of the X-RAY EQUIPMENT and by examination of the
ACCOMPANYING DOCUMENTS. Measure the dimensions of the X-RAY FIELD at the end of the dental
BEAM APPLICATOR.

Exami
LIMITIN|

NOTE

across t
the bea
radiogral

Make
RADIOQ
BEAM A

Produd
proces

Measuj
no filn
digital

The d
within
5.6 H
5.6.1

The ad
to the

5.6.2

e the RADIOGRAM and evaluate whether or not the REFERENCE AXIS and\ihe
G DEVICE are aligned correctly.

F-or a circular beam-limiting device and dental beam applicator, there will be a changé’in the optica
he image of the radiogram when the reference axis is not parallel to the dental beam” applicator. Al
n-limiting device is not aligned correctly with the reference axis at the radiation head, the imag
Im will appear oval in shape.

he measurements with a RADIOGRAPHIC FILM (dental film) (inya lightproof enveloj
RAPHIC CASSETTE or a suitable X-RAY IMAGE RECEPTOR arrdnged at the end of the
PPLICATOR and the arrangement in figure 1.

€ RADIOGRAMS under these conditions with LGADING FACTORS SO0 as to give
sed RADIOGRAPHIC FILM an optical density D in\the range 0,5 to 2,0.

re the X-RAY FIELD size and note any dis¢repancies from the specified value. If |
-processing available, it is possible to>test the limitation of the X-ray beam w
sensor by taking four exposures at 90 rotation.

screpancies between the meaSuired X-RAY FIELD size and the specified value s
the specified tolerances.

OCAL SPOT TO SKIN DISTANCE
Requirement

curacy of marked and written indications of the distance from the indicated FOCA
bnd of the(DENTAL BEAM APPLICATOR shall comply with the tolerances specified.

Test methods

P BEAM

density
so when
P on the

pe or a
DENTAL

on the

here is
ith the

hall be

L SPOT
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Measu

ance is checked by inspection of the X-RAY EQUIPMENT and by examination

PANYING DOCUMENTS.

re the distance from the FOCAL SPOT to the end of the DENTAL BEAM APPLICATOR.

The discrepancies between the measured distance and the indications shall be within the
specified tolerances.
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5.7 *Reproducibility of RADIATION OUTPUT

5.7.1

Requirements

The reproducibility of the AIR KERMA with the CURRENT TIME PRODUCT shall comply with the
tolerances or values specified.

5.7.2

Test method

Make the measurements with the arrangement in figure 1. The detector of the KERMAMETER is
placed in the PRIMARY RADIATION BEAM close to the DENTAL BEAM APPLICATOR. Ensure that

the beam—completel covers the detector-Measure the reproducibilitv of the RADIATION
I 4 L 7

at the

NOTE
allowed

that the|results represent the intended performance of the EQUIPMENT. If the MANUFACTURER'S instruction

specify

The sugpested LOADING TIME has been chosen so that initial transient effects, and the\effects of heating d
IRRADIATJION, should not affect the result.

Make

uTpPUT

Dental X-RAY EQUIPMENT is designed for use at very low duty cycles. Sufficient cooling‘time s
between test IRRADIATIONS for the system to remain within its operating temperaturé limits, and t

h duty cycle, restrict the LOADING TIME to less than 0,5 s per minute.

specified X-RAY TUBE VOLTAGES and the CURRENT TIME PRODUCT normally used_prdferably
3 mAs|to 5 mAs.

ould be
ensure
5 do not

ring the

ht least five measurements of AIR KERMA at the specifie\combination of CURRENT TIME
PRODUET and X-RAY TUBE VOLTAGE.

Calculaqte the mean value and the coefficient of varidation and check whether all individual

measurements are in the specified range.
Compare the results of these calculations with.the specified tolerances.

5.8 lINE PAIR RESOLUTION

a) Without digital imaging acquisition\.or processing parts

NOTE There is no requirement-and no test included here because the LINE PAIR RESOLUTION
detg¢rmined by the FOCAL SPOT sfZE\(see 5.4) and the geometry or limited by the characteristic of the

use

b) With digital imaging atguisition or processing parts

Wi
in

dynamic range-in the image.

Use th

Compgre.the LINE PAIR RESOLUTION with the specified value.

.

h the arrangement of figure 2, vary the IRRADIATION TIME setting to obtain an IRRA
he detector.plane that is recommended by the MANUFACTURER to produce the m4

S IRRADIATION TIME setting to produce an image of the TEST DEVICE shown in figurg

s either
ilm type

DIATION
ximum

5.9 LOW CONTRAST RESOLUTION

a) Without digital imaging acquisition or processing parts

No

t applicable.

b) With digital imaging acquisition or processing parts

The test image generated in 5.8 b) includes low contrast steps. Note the value of the lowest
contrast step that is discernible from its background, and compare this with the specified

val

ue.
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6 Test methods for dental panoramic X-

IMAGE RECEPTOR

6.1 Visual and functional tests

The requirements and tests given in 5.1 are applicable.

6.2 X-RAY TUBE VOLTAGE

6.2.1

The re

Requirements

RAY EQUIPMENT with extra-oral X- RAY

6.2.2

Either
attach

6.3 1
6.3.1

The 1@
as spe
alumin
determ

6.3.2

The cd
SOURC
not gi
FILTRA

NOTE
EQUIPMH
with the

A simy
first HA
and th
TOTAL
compli
accepf

auirements aiven in 5 2 arg annlicahlg
J * Ll o *

Test method

a penetrameter or the detector of a suitable high-voltage measuring instrument
pd to the secondary diaphragm or to the digital sensor.

[OTAL FILTRATION
Requirements

TAL FILTRATION arising from materials in the X-RAY BEAM incident to the PATIENT S

um or other suitable reference material, together\with the RADIATION QUALITY use(
ination.

Test method

mpliance with the specification is checked by inspection of the markings on the
F ASSEMBLY and by examination af<ithe ACCOMPANYING DOCUMENTS. If this inform
yen, the TOTAL FILTRATION is- not measured directly, but the QUALITY EQUI
[ION is determined according, to-clauses 3 and 4 of IEC 60522, if necessary (see b|

This requires measuring the" HALF VALUE LAYER under NARROW BEAM CONDITIONS with the dent
NT operating at values of X-RAY TUBE VOLTAGE and corresponding LOADING FACTORS, and for co
HALF-VALUE LAYER from an X-RAY TUBE with the same TARGET material and TARGET angle.

lified measurement may be carried out with the arrangement in figure 1. Meas
LF VALUE LAYER with the dental X-RAY EQUIPMENT operating at the X-RAY TUBE V
e CURRENT)TIME PRODUCT normally used. This test gives only an approximation
FILTRAT[ON* because these test conditions do not comply with IEC 60522. Fa
ance.shown by this modified measurement shall not be used as a reason fd
ance-of the dental X-RAY EQUIPMENT. It is only valuable as indicating the need for
S\est.

rigorod

may be

hall be

cified. The TOTAL FILTRATION is stated as QUALITY EQUIVALENT FILTRATION in thickmess of

for its

X-RAY
ation is
VALENT
elow).

bl X-RAY
hparison

Ire the
DL TAGE
of the
lure of
r non-
a more

6.4 FOCAL SPOT of the X- RAY TUBE

The requirements and test methods of 5.4 are applicable.

6.5 Limitation and alignment of the X- RAY BEAM

6.5.1

Requirements

The accuracy of marked and written indications of the size of the X-RAY FIELD on the dental
X-RAY EQUIPMENT and the actual size of the X-RAY FIELD and the alignment shall comply with
the tolerances specified.


https://iecnorm.com/api/?name=c4233d0d3fb12a1c7c27126afb0929f4

~18 - 61223-3-4 © IEC:2000(E)

6.5.2 Test methods

One applicable test procedure is listed below.

Compliance is checked by inspection of the dental X-RAY EQUIPMENT and by examination of the
ACCOMPANYING DOCUMENTS. Measure the dimensions of the slot in the secondary DIAPHRAGM.
Make the measurement with RADIOGRAPHIC FILM in lightproof envelopes or a suitable X-RAY
IMAGE RECEPTOR placed both in front of and behind the secondary DIAPHRAGM with the
arrangement in figure 3. Ensure that the X-RAY IMAGE RECEPTORS extend several centimetres
above and below the slot in the secondary DIAPHRAGM and that there will be no interference
with the rotational movement of the dental panoramic X-RAY EQUIPMENT. Produce RADIOGRAMS
using sui [ [ 1 ] in the
range P,5 to 2,0.

Measufe the X-RAY FIELD size on the film from in front of the secondary DIAPHRAGM and note
the digcrepancies from the specified value. The discrepancies between the, measured X-RAY
FIELD dize and the specified value shall be within the specified tolerances.

Measufe the X-RAY FIELD size on the film from behind the secondary"BIAPHRAGM and npte the
discrepancies from the specified value and the dimensions of- thé slot in the sedondary
DIAPHRAGM. Examine the film and ensure that the alignment of the-X-RAY BEAM and the| slot in
the sefondary DIAPHRAGM are satisfactory. The discrepancies\between the measured X-RAY
FIELD dize and the specified value shall be within the specified)tolerances.

6.6 HOCAL SPOT TO SKIN DISTANCE

No reqguirements for this test.

6.7 Reproducibility of RADIATION OUTPUT

If the RADIATION OUTPUT is possible in bath clockwise and counter-clockwise directions then the
reprodlcibility needs to be measured. Using both directions.

6.7.1 | Requirements

The rgproducibility of the "AIR KERMA with the CURRENT TIME PRODUCT shall comply with the
tolerarnces or values specified.

6.7.2 | Test method

Make the measurements with the arrangement in figure 3. The detector of the KERMAMETER is
placed| in (the PRIMARY RADIATION BEAM close to the secondary diaphragm. Measyre the
reproducibility of the RADIATION OUTPUT at the specified X-RAY TUBE VOLTAGES and the CURRENT

TIME PROBUCTROfmatHsed:

Make at least five measurements of AIR KERMA at the specific combination of CURRENT TIME
PRODUCT and X-RAY TUBE VOLTAGE.

Calculate the mean value and the coefficient of variation and check whether all individual
measurements are in the specified range.

Compare the results of these calculations with the specified tolerances.
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6.8 LINE PAIR RESOLUTION

a) Without digital imaging acquisition or processing parts

NOTE There is no requirement and no test included here because the LINE PAIR RESOLUTION is either
determined by the FOCAL SPOT SIZE (see 5.4) and the geometry or limited by the characteristics of the film type
used.

b) With digital imaging acquisition or processing parts

With the arrangement in figure 4 and with an additional attenuating layer of 0,8 mm Cu in
the X-RAY BEAM to simulate the ATTENUATION of the skull, vary the X-RAY TUBE VOLTAGE
setting to obtain an IRRADIATION in the detector plane that is recommended by the

MA

UFACTURER to produce the maximum dynamic range in the image

Use th
Comp4g

6.9 |

s X-RAY TUBE VOLTAGE setting to produce an image of the TEST DEVICE shown inyfi
re the LINE PAIR RESOLUTION with the specified value.

OW CONTRAST RESOLUTION

a) Without digital imaging acquisition or processing parts

No

b applicable.

b) With digital imaging acquisition or processing parts

Th
cor
va

6.10 §
6.10.1

RADIO(
ARTEFA

6.10.2

The c4
checkg

6.11 |

The X-

6.11.1

P test image generated in 6.8 b) includes low contrast steps. Note the value of the
trast step that is discernible from its background,and compare this with the sf
/e,

RADIOGRAPHIC FILM cassettes with INTENSIFYXING SCREENS
Requirement

ERAPHIC FILM cassettes with INTENSIFYING SCREENS shall be lightproof and fre
CcTs and defects.

Test method

hssettes shall undergo-a visual and performance test. INTENSIFYING SCREENS S|
d for defects and-ARTEFACTS. All cassettes shall be tested for light impermeability

mage homogerneity

RAY TUBE_during the IRRADIATION rotation shall not undulate or hesitate.

Test procedure

jure 7.

lowest
ecified

e from

hall be

Make RADIOGRAMS using the arrangement in figure 3 using a TEST DEVICE which produces
parallel horizontal stripes. Use LOADING FACTORS SO as to give on the processed RADIOGRAPHIC
FILM an optical density D in the range 0,5 to 2,0.
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6.11.2 Evaluation of the RADIOGRAM

a) Vertical undulations of the stripes shall not be apparent to the unaided eye.

b) Vertical striations caused by backlash and variations in speed or rotation may not affect the
diagnostic value of the image. They commonly occur at one extreme (usually at the start) of
the image. Striations that are near the centre of the image are very dense, or have sharp
boundaries, indicate a mechanical problem that should be investigated before the
EQUIPMENT is accepted.

6.12 Indicators for patients' positioning

Check| that the indicators are correctly adjusted according to the MANUFACTURER/S test
procedure.

6.13 Panoramic layer
6.13.1| Requirements

DENTAL PANORAMIC TOMOGRAPHY is a technique used to produce a RADIOGRAM of the|dental
arch. The shape and amplitude of the arch varies between childrenand adults, therefqre it is
necesgary to test the effectiveness of the panoramic dental X¢RAY EQUIPMENT to produce on
one RADIOGRAM an acceptable image of the different curved surfaces.

6.13.2| Test method

Use the test device delivered by the manufacturer far.this purpose.

7 Tgst methods for dental cephalometric.X- RAY EQUIPMENT with extra-oral
X-RAY IMAGE RECEPTOR

7.1 isual and functional tests

The repjuirements and test methods given in 5.1 are applicable.

7.2 -RAY TUBE VOLTAGE

The refjuirements and_test methods given in 6.2 are applicable.

7.3 TOTAL FILTRATION

The repuirements and test methods given in 6.3 are applicable.

7.4 FOCALSPOT of the X-RAY TUBE

The requirements and test methods given in 5.4 are applicable.

7.5 Limitation and alignment of the X- RAY BEAM
7.5.1 Requirements

The field of the X-RAY BEAM shall be equal to, or smaller than, the size of the image receptor in
the image receptor plane.
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Test methods

Position a FILM cassette or the digital image receptor in the image receptor holder at the
appropriate position. If there are no applicable test procedures from the manufacturer, cover
the diaphragm at the X-RAY TUBE with an attenuation layer of 0,8 mm Cu. Irradiate the image
receptor using LOADING FACTORS appropriate to cephalometry. The acceptance criteria is
satisfied if all edges of the image are visible on the radiogram. One applicable procedure to
test the beam alignment is using a fluorescent screen.

7.6 FOCAL SPOT TO SKIN DISTANCE

No req

uirements for this test.

7.7 K

The re

7.8 |

The re

7.9 |

The re

7.10 §

The re

7.10.1
The c4
checkg

8 Ts

A test
— deq

all
— cor

— deg

Reproducibility of RADIATION OUTPUT

uirements and test methods given in 6.7 are applicable.

INE PAIR RESOLUTION

uirements and test methods given in 5.8 are applicable.

OW CONTRAST RESOLUTION

uirements and test methods given in 5.9 are applieable.

RADIOGRAPHIC FILM cassettes with INTENSIFYING SCREENS

uirements and test methods given in 6.10>are applicable.

Test method

hssettes shall undergo a visual and performance test. INTENSIFYING SCREENS S|
d for defects and ARTEFACTS. All cassettes shall be tested for light impermeability

st report and statement of compliance

eport shall be drawn up with the following items:
cription of-the ‘dental X-RAY EQUIPMENT tested, including individual identification d
Components;

npilation” of relevant performance and functioning specifications;

cription of the test equipment including film-screen system and processing data;

hall be

ata for

— testresults;

— statement whether the tested dental X-RAY EQUIPMENT complies with the specified
parameters, including the location, the date and the names of the persons performing the
tests.

The results recorded in the test report shall indicate whether the X-RAY EQUIPMENT tested fulfils
the requirements of this standard.

NOTE The relevant results of the acceptance testing, including film processing, may be used as reference data
for the initial CONSTANCY TEST.
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The test report shall be headed:

Test report
on acceptance test of dental X-ray equipment
according to IEC 61223-3-4: ™)

If compliance with this standard is to be stated, this shall be done as follows:

Imaging performance of dental X-ray equipment, ....”, complies with IEC 61223-3-4: ...

7 Idenfification (for example, name of equipment, model or type reference).

™ vear of publication of this standard.
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IEC 300/2000

Dimensions in m

Kermameter detector for reproducibility

Kermameter detector for HVL

Figure 1 — Dental X- RAY EQUIPMENT with intra-oral X- RAY IMAGE RECEPTOR

measuring arrangement for

AIR KERMA and resolution

limetres


https://iecnorm.com/api/?name=c4233d0d3fb12a1c7c27126afb0929f4

—24 - 61223-3-4 © IEC:2000(E)

e ©

20

G
—®

IEC 301/2000

Dimensions in mjlimetres
Key

1 X-RA} TUBE
DENTJAL BEAM APPLICATOR

3 Addifional attenuating_layer (6 mm aluminium)
or dental pHANTOMA(SE® figure 6)
or dental pranponor digital image acquisition (see figure 7)

4  X-RA} IMAGE REGEPTOR Of KERMAMETER

Figure 2 — Dental X- RAY EQUIPMENT with intra-oral X- RAY IMAGE RECEPTOR
measuring arrangement for AIR KERMA and resolution
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b
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IEC 3

creen system

dary DIAPHRAGM

onal attenuating layer/PHANTOM (for example 0,8 mm copper)
| PHANTOM (See figure 6)

I'y DIAPHRAGM

[TUBE

METER detector

Figure 3 — Dental panoramic X- RAYEQUIPMENT with extra-oral X- RAY IMAGE RECEPTOR
measuring arrangement for AIR KERMA and resolution

2/2000
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Key

1 Digital sensor

2 Secpndary DIAPHRAGM

3 Additional attenuating layer/pHanTom (for example 0,8 mm copper)
4  Dental pHanTOM for digital acquisition (see figure 7)

or TEsT pbevices for panoramic layers (see figure 8)
Primary DIAPHRAGM
X-RAY TUBE

7  KEerMAMETER detector

Figure 4 — Example of a dental panefamic X- RAY EQUIPMENT with extra-oral digital
X-RAY IMAGE RECEPTOR measuring arrangement for  AIR KERMA, resolution,
image homogeneity and panoramic layer
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Y TUBE

itional attenuating layer/pHantom (0,8 mm copper)
tal PHANTOM (see figure 6)

-screen system, digital sensor or KERMAMETER

Figure 5 — Example of a cephalometric X- , RAY'EQUIPMENT with extra-oral X- RAY
IMAGE RECEPTOR measuring arrangementfor AIR KERMA and resolution

P4/2000



https://iecnorm.com/api/?name=c4233d0d3fb12a1c7c27126afb0929f4

Key

o O~ WN P

- 28 - 61223-3-4 © IEC:2000(E)

D=
om—

25

(—— |
o]
@/

IEC 305/2000

Dimensions in m

Centring mark for DENTAL BEAM APPLICATOR

Centring mark for DENTAL BEAM APPLICATOR

Copper foil 0,3 mm

Polytetrafluorethylen steps (first step = 8 mm, second step = 16 mm)

Phantom housing
Recess for dental film

Figure 6 — Dental PHANTOM (example)

limetres
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