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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 3-1: Acceptance tests —
Imaging performance of X-ray equipment
for radiographic and radioscopic systems
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FOREWORD
EC (International Electrotechnical Commission) is a worldwide organizatign fo mprising
ational electrotechnical committees (IEC National Committees). The_ob  [promote
hational co-operation on all questions concerning standardization in elds. To
end and in addition to other activities, the IEC publishes Internat Qnal Sta ation is
sted to technical committees; any IEC National Committee ith may
Cipate in this preparatory work. International, governmental and no q liaising
the IEC also participate in this preparation. The IEC collabgorate inization
Standardization (1ISO) in accordance with condition the two
hizations.
formal decisions or agreements of the IEC on fec gible, an
hational consensus of opinion on the refeyant syb dentation
all interested National Committees
pocuments produced have the form of recqmm the form
hndards, technical reports or guides and e.
der to promote international unificatio Mttees undertake to apply IEC Intefnational
dards transparently to i € their national and regional standards. Any
gence between the IE ing national or regional standard shall b¢ clearly
ated in the latter.
IEC provides no m 3 its—dpproval and cannot be rendered responsiblg for any
bment declared to be i i } standards.
tion is draw bhe ibi 8 elements of this International Standard may be thg subject
tent rights. The’l i be(helchrespuonsible for identifying any or all such patent rights.
tional Stapd 61223-3-1)has been prepared by subcommittee 62B: Diagnostic
D equipment, o ommittee 62: Electrical equipment in medical practice
t dh 2d on the following documents:
‘\/ FDIS Report on voting
> 62B/361/FDIS 62B/365/RVD
armation on the voting for the approval of this standard can be found in the report on
ndicated-in-the abhove table.

voting

Annex

A forms an integral part of this standard.

Annexes B, C, D and E are for information only.

In this

— Treq

standard, the following print types are used:

uirements, compliance with which can be tested, and definitions: roman type;

— explanations, advice, notes, general statements, exceptions and references: smaller roman type;

- tes

t specifications: italic type;

— TERMS DEFINED IN IEC 60788, IN IEC 60601-1 OR IN THE IEC 61223 SERIES: SMALL CAPITALS (SEE
ANNEX A).

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

This standard is part of a series of International Standards which give methods of acceptance
testing and constancy testing for subsystems and systems (for example diagnostic X-RAY
EQUIPMENT), including film processing, used in medical imaging departments.

Some provisions or statements in this standard require additional information. Such information
is presented in annex D. An asterisk in the left margin of a clause or subclause indicates the
presence of such additional information.

@%
S
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EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS -

Part 3-1: Acceptance tests —
Imaging performance of X-ray equipment
for radiographic and radioscopic systems

1 Sdope and object

1.1 $cope

Nce the
igscopic

This part of IEC 61223 applies to those components of X-RAY
image |[guality and PATIENT dose of diagnostic X-ray systems usi
imaging systems.

This sfandard applies to the performance of X-RAY EQUIPME on the
followihg medical diagnostic X-RAY EQUIPMENT and A :

— radiography equipment, for example;
« gtationary radiography EQUIPMENY
e mobile radiography EQUIPMENT;
kull radiography EQUIPMENT;

— RAI

e

ems. It

This sl
above

does
mentioj

ned diagrostic X-RAY EQUIPMENT.

NOTE —|Since_the characterization of digital detectors and image processing is still under development, this will be
included in‘aAater edition of this standard.

This standard does not apply to mammographic X-RAY EQUIPMENT, RADIOTHERAPY simulators,
nor to dental X-RAY EQUIPMENT.

1.2 Object
This standard defines:

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

b) methods of testing whether measured quantities related to those parameters comply with
the specified tolerances.
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These methods rely mainly on non-invasive measurements, using appropriate test equipment,
performed during or after the installation is completed. Signed statements covering steps of
product testing at the MANUFACTURER's site or during the installation procedure can be used as
part of the acceptance testing.

The aim is to verify compliance of the installation with specifications relating to the image
quality and PATIENT dose, and to detect malfunctions that are not in agreement with those
specifications.

This standard does not specify tolerances for the parameters under investigation. Nor does it
consider:

c) aspects of mechanical and electrical safety,

d) aspects of mechanical, electrical and software performance unless ] to the

penformance of the tests directly affecting image quality and PATH

2 Ndrmative references

The fq n this
equent
ties to
5sibility
ndated
of IEC

bpOLS

jcation

y

afety —
X-ray

for the

for the

IEC 60788:1984, Medical radiology — Terminology

IEC 60878:1988, Graphical symbols for electrical equipment in medical practice

IEC 61223-1:1993, Evaluation and routine testing in medical imaging departments — Part 1:
General aspects

IEC 61267:1994, Medical diagnostic X-ray equipment — Radiation conditions for use in the
determination of characteristics

ISO 2092:1981, Light metals and their alloys — Code of designation based on chemical symbols
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3 Terminology

3.1 Degree of requirements

In this standard, certain terms which are not printed in SMALL CAPITALS have particular
meanings, as follows:

"shall" indicates a requirement that is mandatory for compliance;
— "should" indicates a strong recommendation that is not mandatory for compliance;
- "may" indicates a permitted manner of complying with a requirement or of avoiding

the need to comply;

- "sszcific" is used to indicate definitive information stated in this sta

— "specified" is used to indicate definitive information stated
ACCOMPANYING DOCUMENTS or in other documentati
under consideration, usually concerning i

compliance.

3.2 Use of terms

In thid standard, terms printed in defined in IEC 60601-1,

IEC 60788, IEC 61223-1 and in 3.3 of thjs sta

NOTE - Attention is drawn to the fact, that, in gases where, thg\cohcept addressed is not strongly confingd to the
definitiop given in one of the publications listed abOV@rr dingyterm is printed in lower case letters

3.3 Defined terms

3.3.1

ARTIFACT D

appargnt structurevyi [ i ich does not represent a structure within thel object
and which cannot be 2\ ToisevOr the MODULATION TRANSFER FUNCTION of the sygtem
3.3.2

LINE PAIR RESRQLUTIO®

highest ' of the specified line-group test pattern imaged under specified
conditipn ickyis distingutshable in the image. The unit is [p/mm

NOTE —|LINE PAIRTRESOLUTION is used here as a practical substitute for spatial resolution.

3.3.3
LOW CONTRASTRESOLUTION
lowest contrast detail object of a specified shape and area that can be resolved from an
uniform background

3.34

RADIATION OUTPUT

AIR KERMA per CURRENT TIME PRODUCT (MGy/mASs) at a given distance from the FOCAL SPOT in
the primary X-RAY BEAM

3.35
TRANSMISSION KERMA (TRANSMISSION KERMA RATE )
AIR KERMA (AIR KERMA RATE) in the central X-RAY BEAM behind the specified attenuating layer
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4 General aspects of ACCEPTANCE TESTS

4.1 General conditions to be considered in test procedures

The aim of an ACCEPTANCE TEST is to demonstrate that the specified characteristics of the
equipment lie within the specified tolerances. Some requirements are enforced by legislation.
Other requirements and specifications may be in the order contract, in the supplier's brochure
or in other standards, for example in the IEC 60601 series.

Before any ACCEPTANCE TEST according to this standard is carried out, the EQUIPMENT has to be
in the

installed and put into service according to the set-up procedure as given

MANUF

An iny
protoc

(type 1

contra¢

RADIO(
are Vvit|
compo
of RAD
contra

Non-in
part of
conditi

4.2 1
The fo

— sta
— list
- per
- res

ite
— INS

RCTURER S UOCUTTTEMtALOTT.

bls shall be compiled. Each item shall be identified by its
umber) and SERIAL NUMBER, and the entire inventory shal

ERAPHIC CASSETTES With INTENSIFYING SCREENS, RADfQGRAR
pl parts in the imaging chain. It is the responsibitity of t

vasive measurements are preferre
the programme, it shall be sho
bn after the test.

— de

megdical_practice 8
funictionality of th
tested;

nd whether this results in a limitation of the scope of the tests ol
EQUIPMENT. If certain functions are disabled, only those used nee

essing

these
[URERS
Sitivity,

sts are
re-test

bvering

Ised in
of the
d to be

— guidance as to the extent and frequency of maintenance procedures;

- rep

orts on previous tests where applicable;

— list of agreed technical modifications in the meantime between the order contract and the
ACCEPTANCE TEST.

4.3 Test conditions

Differe

nt categories of tests can be identified:

— visual inspection;

— fun

ctional tests;

— system performance;

— check of the uncertainty in the values of variables.
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The measuring arrangements which may be used for performing tests are illustrated in

figures 1 and 2.

Figure 1 includes the measuring arrangement for the TRANSMISSION KERMA, Ky, or the
TRANSMISSION KERMA RATE, K1, and the X-RAY IMAGE RECEPTOR AIR KERMA, Kg, Or the X-RAY

IMAGERECEPTOR AIR KERMA RATE, Kg, and the test parameters derived from them.

Figure 2 includes the measuring arrangement to test geometry and resolutions.

The arrangements in figures 1 and 2 are indicative only. The test may be carried out in the

verticajo e—horizonta
every ¢gomponent in the fig

ures is needed in every test.
The X{RAY FIELD size shall be the minimum size required for each meé

The distance between the additional attenuating layer and t
(KERMA RATEMETER) shall be not less than 250 mm.

NOTE —|For the effects of SCATTERED RADIATION, see 4.5.4.

The tests shall yield information reasonably necessary for s n of performan
the full range of OPERATOR accessible variables.

All relgvant data, such as the identificat| T under test, identifice
the teqt equipment used, geometrical sekup, eristics, correction factg
test rgsults of the ASSOCIATED EQUIPKENT (foneXa film, screen, processing) s

recorded with the test results. The record i e identification of the locati

date and the names of the

4.4 Test parameters

The following it@r
— identification o"EQ

— chq

— Vis
— X-A

— lim|tationcantNndication of the extent of the X-RAY BEAM;

— FOCAK SPOT;

— ALNEN TRATION:
TOTALFHTFRAHON-

IT. Not

\AMETER

re over

ition of
rs and
nall be
bn, the

— RADIATION OUTPUT;

— TRANSMISSION KERMA (TRANSMISSION KERMA RATE);
— function of the AUTOMATIC EXPOSURE CONTROL;

— ATTENUATION RATIO;

— AIR KERMA (AIR KERMA RATE);

— AIR KERMA (AIR KERMA RATE) at the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER;

— LINE PAIR RESOLUTION;
— LOW CONTRAST RESOLUTION;
— optical density (for AUTOMATIC EXPOSURE CONTROL test).

Annex B lists symbols and units for some of the above items.
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4.5 Test equipment including PHANTOMS (ATTENUATION devices) and TEST DEVICES

45.1 General

Measuring equipment used for ACCEPTANCE TESTS shall be certified (for example calibration
according to national or international regulations, if applicable).

The uncertainty of measuring instruments shall be less than one-third of the specified
tolerances for the quantities being measured.

4.5.2 High-voltage measuring instrument

The high-voltage measuring instrument shall measure the value of X-RAY 7
the specified range. Instruments based on either direct or indirect meas

4.5.3 | KERMAMETER
The KHRMAMETER (KERMA RATEMETER) shall have a range suffi

(AIR KERMA RATE) within the required accuracy for the systep
for the|applied beam qualities.

If legall regulations require the use of other dosimetri

VQLTAGES within
used.

KERMA
brated

454
PHANTDMS and TEST DEVICES may consi e i y object)
and/or ged in

combination or separately.

The following requirem

a)

b)

c)

d)

Exfernal dimensions
PHANTOM di S N BEAM
for|all test conditighs

ATTENUATION @

The attenuating, layers - i ini , purity
(Al{99,5 % i i i +0, n; see
IEC )

Soine ™ 3 \ i iti i about

A BHANTOM of atomic number material (for example TISSUE EQUIVALENT MATERIAL) is

usedo, test the function of the AUTOMATIC EXPOSURE CONTROL, for example 10 cm, 1% cm or
20 meafgntay

T oottt

For some tests lead layers (1 mm to 2 mm thick) are needed to make lead masks or for the
shielding of direct and indirect RADIATION.

Effects of SCATTERED RADIATION with various measuring arrangements

In all tests care shall be taken to reduce SCATTERED RADIATION to a minimum. If it is likely
that SCATTERED RADIATION will significantly affect the measurement, the correction factor
shall be determined and used in calculating the results.

Beam limiting TEST DEVICE

The beam limiting TEST DEVICE shall comprise structural elements for testing the centring,
limitation and indication of the extent of the X-RAY BEAM as marking elements and a matrix
with intervals of 1 cm made of RADIATION absorbing material.

These structural elements should be of such material and arranged in such a way that the
function of the AUTOMATIC EXPOSURE CONTROL is unaffected.
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e) LINE PAIR RESOLUTION TEST DEVICE

The TEST DEVICE shall comprise line-group test patterns with a lead thickness of 0,05 mm
and grid groups with local frequencies of 0,6 Ip/mm to 5,0 Ip/mm with a gradation of
less than or equal to 20 % from group to group. The outer dimensions are for example
55 mm x 65 mm; see figure 3.

f) Low CONTRAST RESOLUTION TEST DEVICE

There are many devices available to measure the LOW CONTRAST RESOLUTION. If this
parameter is measured, the results should be recorded together with the description of the
TEST DEVICE used.

The detail diameters shaII be such that their resolution is nelther enhanced nor degraded by
stem).

th’\ IICL'UCII\;_Y ICOPUIIOC UI I.IIC /\ rw-\r IIVIH\JI: II‘IIEI\IOII‘IE“ I.CICVIDIUII DyOI.CII

Forl examples, see annex C.

Illlaullly O

455 | Lens

A magpifying lens shall be available. A 2 x to 6 x magnification i

4.5.6 | Densitometer

The dgnsitometer shall cover the optical density rangg 0 tq 3,

4.5.7 RAY EQUIPMENT

The fo

- TE
Ho i i ' tervals (or the TEST DEVICE desgcribed
abq i iti : apr inclination of the short axis of the test
pag R \ 5 e RATIENT/SUPPORT. The holes in each row of the test
pa S i interval of 1 mm in the direction of height;

- TON OGRAPHY@E
Pinhole DIAPHR

—  TON
Al 8 nd grid
graups - , i i r equal
to 404 m; see
figure

4.6 valuating the_ test results

Whengverspecified limiting values or tolerances are not met, 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.
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5 Test methods for RADIOGRAPHY EQUIPMENT

5.1 Visual and functional tests

5.1.1 Requirements

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

All OPERATOR accessible controls shall be labelled with a graphical symbol,
IEC 60417 1 or IEC 60878 and/or in plam Ianguage The coIour of |nd|cator Iamps
with apg

for example
shaII comply
SEMBLY
ecified

The INSTRUCTIONS FOR USE shall describe comprehensively how the under

test is [to be operated The function of each OPERATOR accessihie display

shall b ductllons in

the IN espect

to position, labels and symbols. The INSTRUCTIONS FOR U _in the Ianguage that

is requfired locally or specified in the order contract.

5.1.2 | Test methods

The tep . They comprise:

— inventory of EQUIPMENT under test;

— cheéck on the presence of all documk

— functional test of the R of the
acguracy of FOCAL sitions,

where this parame
— functional te ]
— vispal inspectioh o

— Vis

— Vis

— Vis

5.2.1 | Requjreme

The MEASURED VvALUES of the X-RAY TUBE VOLTAGE shall agree with-the values-indicated at the

control panel within the specified tolerances.

5.2.2 Test methods

The measurements should be carried out using the arrangement in figure 1

attenuating layer. The tests are preferably performed using a non-invasive method.

without the

Place the detector of the high-voltage measuring instrument in the centre of the RADIATION

BEAM.
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At least three standard X-RAY TUBE VOLTAGE measurements shall normally be performed, at
60 kV, 80 kV and 100 kV or at voltages close to these values, at 50 % or more of the highest
available X-RAY TUBE CURRENT and a LOADING TIME of approximately 0,1 s. At 80 kV, the
measurement shall be carried out also at the lowest and the highest available X-RAY TUBE
CURRENT settings.

NOTE 1 — The suggested LOADING FACTORS given above are a minimum recommendation. The choice of LOADING
FACTORS should be made considering the nature of the EQUIPMENT under test and its clinical application, so as to
explore enough of the X-RAY TUBE VOLTAGE/LOADING TIME/X-RAY TUBE CURRENT relationship to establish the
conformance of the EQUIPMENT to its specification and the needs of the USER.

NOTE 2 — At no time during testing should the maximum ratings of the X-RAY TUBE ASSEMBLY be exceeded.

N TR A\ (O
—T oD A=

A
Tt TC—v=/ oo Tr1C X7

control| panel and the specified tolerances.

Comp-rn tha PHASHHRA A =S n-F tha V o

NOTE - The LOADING FACTORS should be recorded because the X-RAY TUBE VOLTAG with the

LOADING|FACTOR.

5.3 AHTOTAL FILTRATION

5.3.1 | Requirements

The minimum TOTAL FILTRATION shall be as specified.

5.3.2 | Test method

Compllance with the specification is ¢ ‘ of the markings on the| X-RAY
SOURCE ASSEMBLY and by examination OMPANYING DOCUMENTS. The QUALITY
EQUIVALENT FILTRATION may be determi clauses 3 and 4 of IEC 60522, if
necessgary.

NOTE —| This requires measuring\the ARROW BEAM CONDITIONS with the X-RAY EQUIPMENT
operating at appropriate values of \ and gorresponding LOADING FACTORS, and to compgare with
the HALH-VALUE LAYER from an A } 9 GET material and TARGET ANGLE.

A simplified HA t may be carried out with the arrangement in

figure §I, without the/alt j gr. Measure the first HALF-VALUE LAYER Wwith the| X-RAY
EQUIPMENT operatify 1 alues of X-RAY TUBE VOLTAGE with suitable LPADING
FACTORS in the ra SE._This test gives only an approximate estimate of the TOTAL
FILTRATION be 2\ the onditions do not fully comply with IEC 60522.

State ¢itherthe Hpliance of the TOTAL FILTRATION with the specification, or the complignce of
the mdasure ALF-WADUE AYER with the requirements according to IEC 60601-1-3.

5.4 HFOCAL'SPOT

54.1 annlrnmnnfe

The actual FOCAL sPOT dimensions for the stated NOMINAL FOCAL SPOT VALUES shall comply with
the dimensions specified in IEC 60336. 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 test method.

5.4.2 Test method

The compliance of the ACTUAL FOCAL SPOT dimensions for the stated NOMINAL FOCAL SPOT
VALUES with IEC 60336 shall be confirmed by the MANUFACTURER.

NOTE - FoOCAL 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.
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5.5 *Limitation and indication of the extent of the X- RAY BEAM
5.5.1 Accuracy of marked and written indications of the X- RAY FIELD size
5.5.1.1 Requirements

The actual size of the X-RAY FIELD shall comply with what is indicated on the EQUIPMENT within
the specified tolerances.

5.5.1.2 Test methods

Compliance is checked by inspection of the X-RAY EQUIPMENT and by examination of the
ACCOMPANYING DOCUMENTS. Where appropriate, measure the dimension e X-RAY FIELD
along |ts two major axes at selected indicated settings of the BEAM LIV, ~ nd the
FOCAL [SPOT TO IMAGE RECEPTOR DISTANCE, as available for NORMAL US nmonly
used X-RAY BEAM angulation.

Other |test procedures than those described here may be use ’ barable
resultd.

Use the FOCAL SPOT TO IMAGE RECEPTOR DISTANCE at, IENT or
stated|in the ACCOMPANYING DOCUMENTS, for the settifig

Make the measurements with a RADIQ¢ top of
the PAFIENT SUPPORT in the centre of pure 2,
withouf the attenuating layer.

Produg¢e RADIOGRAMS with two field sixzes, example 18 cm x 24 cm and 24 c¢cm x |30 cm,
under these conditions, RSSO as to give an optical density D in the range
0,5 to P,0 on the RADIOGRAR

Measupe the X-RAY 2€ NI processed RADIOGRAPHIC FILMS and ndte the
discrepancies ] y icationgs) on the X-RAY EQUIPMENT. If the RADIOGRAPHIC
CASSE|TES had bé&en an the top of the PATIENT SUPPORT, this field size must be

correcfed to correspon

Discrepancies betws asured X-RAY FIELD size and the displayed indications shall be
within the spe :

5.5.2 dication of the  LIGHT FIELD-INDICATOR

5.5.2.1 Require

The discrepancies in the indication of the 1 IGHT FIEI D and the X-RAY FIEI D shall comply with the
tolerances specified.

5.5.2.2 Test methods

Site a RADIOGRAPHIC CASSETTE, for example 24 cm x 30 cm, on top of the PATIENT SUPPORT in
the centre of the X-RAY FIELD and manually set a LIGHT FIELD of for example 18 cm x 24 cm.
Mark the corners of the LIGHT FIELD with radio-opaque markers, for example metal wires.
Choose LOADING FACTORS S0 as to give an optical density D in the range 0,5 to 2,0 on the
RADIOGRAPHIC FILM.

Measure the X-RAY FIELD limits on the processed RADIOGRAPHIC FILM and the discrepancies
from the indicated LIGHT FIELD.


https://iecnorm.com/api/?name=0d76fe4606b7bd37237a7f72b0680d8c

~ 16 - 61223-3-1 © IEC:1999(E)

In figure 5, the measured discrepancies are represented by a, and a, on one axis, and by by
and b, on the other. If the FOCAL SPOT to the plane of the LIGHT FIELD distance is r, then, for
compliance, the following relationships are true:

where

|ay| +|ag| < X x 1

|b1| +|b2| < erL

X is the tolerance specified.

5.5.3

Correspondence between the X- RAY FIELD and IMAGE RECEPTION AREA with

5.5.3.]

The di
IMAGE

5.5.3.7

Compl
examif

appro

Allow la period of at least 5s for the altom

occurr

Use tw

Use the arrangement o
CASSE[TE or a RADIOGRARHI
insert g loaded A

DEVICH
CASSE
2,0 on

Measuj
from th

As sh
repres

If the

automatic adjustment of the RADIATION APERTURE

Requirements

ng during the tests.

0 cassette sizes for

will auto

FOEAL SPOT TO IMAGE RECEPTOR DISTANCE is rg, then for compliance, the fo

relationships are true:

where

|ca| +|co| s Y xrg

|da| +|da|< Y xrg

[or] +[ea| +]eh] +|da| < Zx 1

Y and Z are the tolerances specified.

g of the

NT, by
where

Sstment

RAPHIC
. Then
IMITING
RAPHIC
b 0,5 to

ancies

NE are

[lowing

NOTE - If the above requirements are fulfilled, the X-RAY EQUIPMENT complies with the X-RAY FIELD centring
requirements.
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5.6 *Linearity and reproducibility of = TRANSMISSION KERMA Ofr RADIATION OUTPUT

5.6.1

Requirements

The following requirements are applied alternatively (for TRANSMISSION KERMA or for RADIATION
OUTPUT) according to the regional requirements.

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

The RADIATION OUTPUT and the TRANSMISSION KERMA per CURRENT TIME PRODUCT at a given
distance for a given setting of X-RAY TUBE VOLTAGE should be independent of the X-RAY TUBE

CURRE

If the 1
comply

The RA

5.6.2
Carry
positio|
TIME P

VOLTA(
attenu

Measuj

a) at
an

b) se
X-A

c) ma

In cas
the atti

NOTE 1
experier

NOTE 2

Evalug

— for

ke at /ea@
andgl X-RAY TU. ?

NT selection 1or each FOCAL SPOT.

RANSMISSION KERMA index, TK;, is specified at a specified X-RA
with the values and tolerances specified.

DIATION OUTPUT shall comply with the values and tolerance

Test method

RODUCT (AIR KERMA per CURRENT TIME PRQ
bLES. The detector of the KERMAMETRER is/te

east five values of
X-RAY TUBE VOLTAK

b of RADIA
En ]

a)and b) calculate the deviations and the TRANSMISSION KERMA index, TK., if spec|

it shall

ayer in
URRENT
Y TUBE
ind the

h/lue, at
1s;

alue of

RODUCT

without

en from

fied;

— for

c) calculate the mean value and the maximum deviation.

For the calculation of the TRANSMISSION KERMA index, TK;, the following applies:

where

I-
TK; = Kp x 1
Qa

Ky is the TRANSMISSION KERMA;

TK; is the TRANSMISSION KERMA index;

ryis th

e distance between FOCAL SPOT and measuring plane;

Q, is the indicated CURRENT TIME PRODUCT (mAS).

Compare the results with the specified values and tolerances.
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5.7 *ATTENUATION RATIO of material between the PATIENT and the X- RAY IMAGE RECEPTOR
5.7.1 Requirements

The ATTENUATION RATIO, Ty, of material between the PATIENT and the X-RAY IMAGE RECEPTOR
shall not exceed the specified values.

5.7.2 Test method

Check that the parts delivered are as ordered (for example type of ANTI-SCATTER GRID).

Measure the ATTENUATION RATIO. Tg. using the arrangement in figure 1 within the specified
range |of the X-RAY TUBE VOLTAGES, for example 80 kV, and with the 3 er, for
exampje 25 mm aluminium, in position. The measurement should be V BEAM
CONDIT|ION.

Measufe the TRANSMISSION KERMA (TRANSMISSION KERMA RATE) IMAGE

RECEP[OR AIR KERMA (AIR KERMA RATE), Kg ( Kg), if accessible

Calculqte the ATTENUATION RATIO:

where
Kt and
rr and

Compa3

5.8 A
5.8.1
5.8.1.1

The N in the

ACCOM

5.8.2 | * Pefformanceof the AEC

5.8.2.1 “\Requirements

The adjustment of the AEC is usually made by the installing engineer in consultation with the
USER, based upon dedicated information given by MANUFACTURERS Of RADIOGRAPHIC FILMS,
INTENSIFYING SCREENS and film processing.

Both parties, the installing engineer and the USER, should be signatories to a statement of
compliance.

If this statement of compliance cannot be provided, the following tests are applicable.

The AEC shall perform within the tolerances specified under the following conditions:

a) IRRADIATIONS using AEC at specified X-RAY TUBE VOLTAGES, with a specified PHANTOM, for
example water, and with specified X-RAY IMAGE RECEPTORS, for example film-screen
systems, shall give optical densities within the specified range;
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b) specified variations of PHANTOM thickness and X-RAY TUBE VOLTAGE shall lead to optical
densities within the specified range for a specified film-screen system and a specified
technique, for example ANTI-SCATTER GRID/NON-ANTI-SCATTER GRID technique;

c) adjacent correction steps shall lead to changes in AIR KERMA values, LOADING FACTORS of
optical densities for the specified film-screen system within the tolerances specified.

5.8.2.2 Test methods

5.8.2.2.1 Constancy of the optical density with variation of X- RAY TUBE VOLTAGE and
PHANTOM thickness ( RADIOGRAPHIC FILM method)

Checkltha
on the
PATIE L4. For
each 30 cm,
the same type of RADIOGRAPHIC FILM and the same radiogrég {screen
systen] used in the test shall be the same as that used } of the
he film
pect to
to the
.
area of
ith the
USER'S] ver the
specified range, at constan 5ses of
10 cmland 20 cm of wa
If the AEC meet ate the
effect pf X-RAY T highest
specified values of
The cd hecked
at the
NOTE 1 he same
sensitivi REST for
the RADI
NOTE 2|- If using PHANTOM material other than water, for example polymethyl-methacrylate (PMMA), the pbsolute
values df the'‘eptical density and the AIR KERMA can be different from the values with a water PHANTOM.

5.8.2.2.2 Reproducibility test of the AEC (KERMAMETER method)

Carry out the AIR KERMA measurements using the same arrangement as in figure 1 and AEC
reference conditions, for example standard position of available range of density correction
steps and dose steps as appropriate to the film-screen system.

Place the detector of the KERMAMETER in the X-RAY BEAM.

Select one sensor (usually the centre sensor). Make five measurements and calculate the
reproducibility.

Compare the results of these measurements with the values specified.
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Back-up timer and security cut-out

Requirements

999(E)

The back-up timer shall terminate the IRRADIATION when the specified X-RAY TUBE LOAD of
LOADING TIME has been reached. In the presence of a security cut-out, no separate test of the

back-u

p timer shall be carried out.

5.8.3.2 Test methods

Cover the sensor for the AEC with at least 2 mm of lead and operate the X-RAY EQUIPMENT
under the AEC mode with the specified setting for the X-RAY TUBE VOLTAGE (for example a low

value
values|

NOTE —
TUBE. TH

5.9 |

NOTE —
by the F
system

5.10 1
5.10.1

The in

5.10.2

Carry
Measu|

Arrang
FIELD.

give a
RADIOC

Then
positio|

pF-about 60 KV). Record the X-RAY TUBE LOAD or the LOADING TIME a
specified.

A malfunctioning back-up timer may lead to excess X-RAY TUBE LOAD resuljif
e OPERATOR should be aware of this possibility.

INE PAIR RESOLUTION for DIRECT RADIOGRAPHY

is either de
iStic for the filn

There is no requirement and no test included here because the
DCAL SPOT size (see 5.4) and the measuring arrangement, 0
sed.

AIR KERMA area product indicatof
Requirements

licated AIR KERMA area product

Test method

DUt the measure

re the X-R@ L

ith the

e X-RAY

ermined
h-screen

X-RAY
D as to
cessed

same

(D

Compa

recthe product of the value of the X-RAY FIFID Size measured on the RADIOGRAPH

C FILM,

and the measured AIR KERMA with the INDICATED VALUE of the AIR KERMA area product.

6 Test methods for RADIOSCOPY EQUIPMENT

6.1 Visual and functional tests

6.1.1

Requirements

The requirements are given in 5.1.1, if applicable.

6.1.2

Test methods

The test methods are given in 5.1.2, if applicable.
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6.2 X-RAY TUBE VOLTAGE

6.2.1

Requirements

The value of the X-RAY TUBE VOLTAGE is controlled through the AUTOMATIC EXPOSURE RATE
CONTROL (AERC) when the attenuating layer/PHANTOM is placed in the X-RAY BEAM. This
displayed value at the OPERATOR’s console shall comply with the measured value within the

specifi

6.2.2

ed tolerance.

Test methods

The AERC may be influenced by the detector of the high-voltage measuring instrument. The

attenu
ment i

record
there i
proced

Place

the X-f

Compa

NOTE —

This co
individu

6.3 TOTAL FILTRATION

hting layer/PHANTOM is therefore first placed in the X-RAY BEAM accoypdingto the-a

rrange-
RC are
, and if
he test

easure

hn AERC.
ht of the

6.3.1 | Requirements

The refjuirements give

6.3.2 | Test me

The te )

6.4 F

6.4.1

There

6.4.2 | Testmethod

The test method given in 5.4.2 is applicable.

6.5 Functioning of the AUTOMATIC EXPOSURE RATE CONTROL (AERC)

6.5.1

Requirements

The AERC shall function as specified.

NOTE — An AUTOMATIC EXPOSURE RATE CONTROL (AERC) is intended to maintain constant average image brightness
independent of the X-ray absorption of the objects being examined by adjusting the LOADING FACTORS. This function
may be linked with that of an automatic brightness control (ABC) or an automatic gain control (AGC) of the
television chain.
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6.5.2 Test method

Select the AERC mode of operation.

To demonstrate compliance with the required LOADING FACTOR charts or diagrams when the
ATTENUATION of a test object is varied, use the procedure specified in the MANUFACTURER'S
installation instructions.

Record the LOADING FACTORS.

Check _that the AERcC functions correctly for all X-RAY IMAGE INTENSIFIERS formats (zoom

formatg), and for all selectable AIR KERMA RATES.

Record that the AERC functions correctly, according to the above tests:

6.6 Uimitation of the extent of the X- RAY BEAM

These CE and
comm those
descri

6.6.1 IMAGE
6.6.1.1 Requirements

The di of the
X-RAY |MAGE INTENSIFIER apd\the dj in ed.
6.6.1.21 Test methodsg

Compllance is ch e CTIONS
FOR UYE and by meg

When g any
measu te any
adjustments.

When ith the
REFERE

Carry put'the measurements using the arrangement of figure 2, without the attenuating Igyer.

Adjust the BEAM LIMITING DEVICE to maximum field size. Check whether the limitation due to the
BEAM LIMITING DEVICE is visible on the video display unit (VDU), both in vertical and horizontal
direction.

If not all four blades are visible, perform the following test steps.

a) Put a RADIOGRAPHIC CASSETTE on the PATIENT SUPPORT, for undertable X-RAY TUBE units on
the rear panel of the SPOTFILM DEVICE. Use, if possible, a film-screen system with a lower
speed than normally used or a RADIOGRAPHIC FILM in a light-proof envelope.

b) Adjust the BEAM LIMITING DEVICE to a small field size. Centre the beam limiting TEST DEVICE
under RADIOSCOPY or with the light field indication.

NOTE - The test film IRRADIATION will not affect the test results.
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c) Adjust the BEAM LIMITING DEVICE to maximum field size. Measure the visible X-RAY FIELD SIZE
under radioscopic conditions by noting the matrix intervals in all four directions displayed on
the VDU.

d) Operate the radioscopic mode so as to produce on the RADIOGRAPHIC FILM an optical
density D in the range 0,5 to 2,0.

e) Evaluate the processed RADIOGRAPHIC FILM. Measure the X-RAY FIELD limits in four
directions and define the discrepancies to the noted matrix intervals.

Repeat this procedure with all X-RAY IMAGE INTENSIFIERS formats (zoom formats), for example
36 cm/25 cm/17 cm.

If an INDIRECT RADIOGRAPHY system is used, make a documentation for one,

For cofnpliance, the requirements given in 5.5.3 are applicable.

6.6.2 | Correspondence between the X- RAY FIELD and the IMAZ
SPOTFILM DEVICE

J a

6.6.2.1 Requirements

The dipcrepancies between the X-RAY FIELD and the¢ corre ing REA in
connegtion with a SPOTFILM DEVICE shall comply

6.6.2.21 Test methods

The tept method given in 5.5.3.2 is applic

6.7 ATTENUATION RATIO 3 falbeth PARIENT and the X- RAY IMAGE RECEPTPR

6.7.1 | Requirements

The requiremen'@e

6.7.2 | Test methog

The tek
A test [s Aot necessary-if thi. rameter has been tested in RADIOGRAPHY operation; see|5.7.

6.8 HAIR KERMA RATE,_at'the ENTRANCE PLANE of the X- RAY IMAGE INTENSIFIER for RADIOSCOPY

6.8.1 | Reguirement

The AIRKERMA RATE at the ENTRANCE PLANE Of the X-RAY IMAGE INTENSIFIER shall comply with
the values specified. The measurements shall be made under the conditions specified by the
operating modes provided.

This test uses an homogeneous PHANTOM and applies to systems with mean value controls.
The use of an homogeneous PHANTOM for other systems, for example peak value control, will
give different absolute values. In each case, compliance is tested against the values specified
by the MANUFACTURER.

6.8.2 Test method

Carry out the measurements using the arrangement in figure 1, with the attenuating layer, for
example 25 mm aluminium, in position and the KERMAMETER as close as possible to the
ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER; see 4.5.4.
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Select an X-RAY TUBE VOLTAGE of 70 kV to 80 kV. If the X-RAY TUBE VOLTAGE selection is
automatic, add sufficient attenuating layer, for example 1,5 mm copper, to drive the X-RAY TUBE
VOLTAGE to within this range.

Measure the AIR KERMA RATE, KB, at the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER
behind the ANTI-SCATTER GRID.

If the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER is not directly accessible, measure the
TRANSMISSION KERMA RATE, KT, and calculate Kg from the relationship:

using llhe value of T specified by the MANUFACTURER.

Measuye Kg or KT at each AIR KERMA RATE selection with the X-RAY the full

X-RAY IMAGE INTENSIFIER format.

Compare the results of this measurement with the specified valg

6.9 *Entrance AIR KERMA RATE for RADIOSCOPY with X- RA
6.9.1 | Requirements

The erftrance AIR KERMA RATE shall comp

The mpasurements shall be carried out™t modes

provided.

NOTE —|These measurements giye an indicatio i ces and
of the PATIENT SURFACE AIR KERMA.

This is dspecially important for cartiac radigsc

In some countrie h v france AIR KERMA RATE to a defined maximunp value
has to |be proved

6.9.2 | Test method

Carry put th & y ! xample
20 cm of the
PHANTOM.

Selectl|a voltag

If the paltage selection is automatic, further attenuating layers may be needed to drfve the
operating vonage 1o Withimm this range.

Measure the AIR KERMA RATE at the entrance plane of the PHANTOM, at the specified AIR KERMA
RATE selection and with the X-RAY BEAM collimated to the full X-RAY IMAGE INTENSIFIER format.

Compare the results with the specified values.

6.9.3 Test method for maximum entrance  AIR KERMA RATE

If the maximum value of entrance AIR KERMA RATE are to be measured, the X-RAY IMAGE
INTENSIFIER shall be covered by a high absorbing layer, for example by 2 mm of lead. The
AUTOMATIC EXPOSURE RATE CONTROL Will increase the AIR KERMA RATE to the maximum value.
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Measure the maximum entrance AIR KERMA RATE at the reference point as defined for the X-RAY
EQUIPMENT under test by the MANUFACTURER.

NOTE - International Standards and some regional regulations define as reference point:
> 30 cm above the PATIENT SUPPORT for C-arm units and overtable tube equipment;

> 1 cm above PATIENT SUPPORT for undertable tube equipment.

Compare the results with the specified values.

6.10 AIR KERMA at the ENTRANCE PLANE of the X- RAY IMAGE INTENSIFIER for CINERADIOGRAPHY
or other INDIRECT RADIOGRAPHY systems (excluding digital systems)

6.10.1| Requirements

The AIR KERMA per image, under the specified conditions, shall be as

6.10.2| Test method

Carry oput the measurements using the same conditions as if"6.8.%

SIFIER. If the ENTRANCE
re the TRANSMISSION

Measupe Kg per image at the ENTRANCE PLANE of the
PLANE |of the X-RAY IMAGE INTENSIFIER is not direct|
KERMA

If a film is used, the oplical de » ified.

For AUTOMATIC {);(?)
technique, sufficiewt k.
layer ip addition to I
X-RAY [TUBE VOLT.

GRAPHY
huating
eve an

Calculate th X xample
cine-rdgn i stable
phase.

Compare thesres

6.11 Entrance AIR KERMA for CINERADIOGRARPHY oFr other INDIRECT RADIOGRARHY system
(excluding digital systems)

6.11.1 Requirements

The entrance AIR KERMA shall comply with the values specified.

Measurements shall be carried out under the conditions specified in the operating modes
provided.

NOTE — These measurements give an indication of the effectiveness of additional X-RAY BEAM filtering devices and
of the PATIENT SURFACE AIR KERMA.

This is especially important for cardiac radioscopic systems using high power RADIOSCOPY.
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Test method

Carry out the measurements using the arrangement in figure 1, with the PHANTOM (for example
20 cm water) on the PATIENT SUPPORT and the KERMAMETER at the entrance plane of the
PHANTOM.

Measure the AIR KERMA per image at the entrance plane of the PHANTOM, at the specified AIR
KERMA RATE selection and with the X-RAY BEAM collimated to the full X-RAY IMAGE INTENSIFIER
format.

For AUTOMATIC EXPOSURE CONTROL (kV/mA control), for example with CINERADIOGRAPHY

technique,—sufficient ATTENUATION ‘/fnr nynm'nln 1.5 mm r-n'n'r_)nr/) may. be needed,

as an

attenu
X-RAY

Calcul
cine-ry
phase.

Compa4

6.12 1
q

6.12.1

The LI
RADIOGQ

NOTE —

6.12.2

Carry
TEST D

NOTE -
produce

The te

a) Det

Pl4
JoJok

hting layer additional to the PHANTOM used in the arrangement of figure 1
TUBE VOLTAGE of about 70 kV.

hte the AIR KERMA per image from the total AIR KERMA of a se
ns) divided by the number of irradiated images. Make

re the results with the specified values.

LINE PAIR RESOLUTION for RADIOSCOPY with

INERADIOGRAPHY or other INDIREGT RADI

Requirements

Test meth:
Dut the meastre 5 angement in figure 2 with the LINE PAIR RESQ
FVICE, orientg® f Q/6can lines and ANTI-SCATTER GRID lines.

pctor T out attenuating layer/PHANTOM

R RESOLUTION TEST DEVICE near the centre of the X-RAY BEAM as ¢
Esible-to the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER. Use an X-RAY BEAM

low

eve an

xample

stable

ms)

DIRECT
ns.

LUTION

will be

ose as
at the

est’available X-RAY TUBE VOLTAGE and a high AIR KERMA RATE.

The AIR KERMA RATE used to reduce the effect of quantum noise shall not saturate the
brightest parts of the image.

b) System resolution with attenuating layer/PHANTOM

Place the LINE PAIR RESOLUTION TEST DEVICE near the centre of the X-RAY BEAM at a distance
to the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER as specified by the MANUFACTURER.

NOTE - Test a) gives information mainly about the function of the X-RAY IMAGE INTENSIFIER-television system. It
represents the highest possible LINE PAIR RESOLUTION (without PATIENT).

Test b) gives information mainly about the function of the X-RAY EQUIPMENT including the X-RAY IMAGE
INTENSIFIER-television system under practical diagnostic conditions (PATIENT simulated by a P
geometry).

HANTOM;
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For RADIOSCOPY, when an attenuating layer or PHANTOM is used, select a voltage for this
measurement of 70 kV to 80 kV.

If the voltage selection is automatic, further ATTENUATION may be needed to drive the X-RAY
TUBE VOLTAGE to within this range.

For INDIRECT RADIOGRAPHY With AUTOMATIC EXPOSURE RATE CONTROL (kV/mA control), for
example with CINERADIOGRAPHY technique, sufficient ATTENUATION (for example water,
aluminum or copper according to the MANUFACTURER's instructions) may be needed in
addition to the PHANTOM used in the arrangement of figure 1 to achieve an X-RAY TUBE
VOLTAGE of about 70 kV.

If the image is recorded on film, the optical density D shall be 1,0 + 0,2, unless some other

figure
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The LOW CONTRAST RESOLUTION at the specified AIR KERMA and X-RAY TUBE VOLTAGE should be
as specified.

There are many TEST DEVICES available or that can be made to measure the LOW CONTRAST
RESOLUTION. If the LOW CONTRAST RESOLUTION is measured, the result shall be recorded,
together with a description of the TEST DEVICE used.

6.13.2

Test method

For the determination of the LOW CONTRAST RESOLUTION and the AIR KERMA RATE at the
ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER, use the measuring arrangement in figure 2.

Set the X-RAY BEAM parameters as specified for the TEST DEVICE (X-RAY TUBE VOLTAGE, for
example 70 kV, and AIR KERMA RATE at the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER).
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The AIR KERMA RATE used to reduce the effect of quantum noise shall not saturate the brightest
parts of the image.

Use the specified TEST DEVICES with contrast detail objects (steps, step wedges or disks); see
annex C. Place the TEST DEVICE in the X-RAY BEAM at a suitable position and distance (see TEST
DEVICE specification).

NOTE - The observed contrast details are related to the degree of contrast loss and noise of the system.

With AUTOMATIC EXPOSURE RATE CONTROL, depending on the PHANTOM, a specified AIR KERMA
RATE results at the ENTRANCE PLANE of the X-RAY IMAGE INTENSIFIER.

Adjust|the ambient lighting to normal working conditions.

Before| using the LOW CONTRAST RESOLUTION TEST DEVICE, adjust the it| (VDU)
withouf X-RADIATION as described in 6.12.2.

Then adjust with X-RADIATION the VDU contrast control with ’ LUTION
TEST DEVICE until the low contrast details are equally visible

Carry put these measurements at a constant distanceg y example three |or four
times the screen diagonal of the VDU.

NOTE — , a Ing@we constant may produce a ngticeable
improvement in low contrast discrimination.

At the isibleContrast details discernibfe from
the ba pon the average observatiorls of at
least tivo people. If there i Si the last contrast detail, this may be
recorded as a half value.

Record the values and

A\ IR KERMA@

6.14 4

6.14.1

The re

6.14.2

The te

7 Additional tests required for TOMOGRAPHY EQUIPMENT

7.1 *Requirements

The accuracy of the tomographic height indication at 100 mm above the PATIENT SUPPORT shall
be within the specified tolerances of the INDICATED VALUE.

The deviation between the light indicator of the tomographic plane and the displayed layer shall
not exceed the specified tolerances.

The symmetry of the tomographic movement and angle shall be checked.

The movement figures of the tomographic unit and the LINE PAIR RESOLUTION at approximately
100 mm to 150 mm above the PATIENT SUPPORT shall be as specified.
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7.2 Test method

a) Tomographic height indication

Use the TEST DEVICE for the layer height adjustment, described in 4.5.7, placed on top of
the PATIENT SUPPORT with the centre at the indicated height for the tomographic plane,
oriented with the long axis to the main direction of the FOCAL SPOT movement. From the
irradiated and processed RADIOGRAPHIC FILMS, derive the position of the hole in a row that is
sharply imaged, and calculate the deviation from the centre hole.

b) Tomographic figure

Place the pmhole DIAPHRAGM approx1mately 100 mm to 150 mm above the PATIENT SUPPORT

DEVICH

be reqli

Record

8 THg

A test
— deg

cof
- co
— des
- tes

— Sta

ollowing items:

QUIPMENT tested, including individual identification data

gquipment including film-screen system(s) and processing data;

| resultss
fement of compliance or non-compliance of the X-RAY EQUIPMENT with its specifig

Y BEAM
graphic

X-RAY

tions.

VE PAIR
00 mm
r at an
pd with

N TEST
ns may

for all

ations,

inc

||rling the Inr*nfinn, the date and the names of the persons pnrfnrming the tests

The result recorded in the test report shall indicate whether the X-RAY EQUIPMENT under test
fulfils the requirements.

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

Test report
on acceptance tests of X-ray equipment for radiographic
and radioscopic systems
according to IEC 61223-3-1:1999

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

Imaging performance of X-ray equipment for radiographic and radioscopic systems, ....*
complies with IEC 61223-3-1:1999.

@%
S

* |dentification (for example name of equipment, model or type reference).
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Kg, K

IEC 331/99

Ky (Ky

Kg (Kg
NOTE - For explanations, see table B.1.

Figure 1 — Measuring arrangement for  RADIOGRAPHY and RADIOSCOPY EQUIPMENT
for AIR KERMA measurements
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IEC 332/99
Key
1 X-
2 Di
3 Ad HANTOM (25 mm aluminium, sometimes 1,5 mm copper added)
4 Be INg_TEST DgVICE with markings for field geometry (LIGHT FIELD — structural elements)
5 LI
6 PA[TIENT, SUPPORT
7 ANTI-SCATTER GRID
8 IMAGE RECEPTOR PLANE (RADIOGRAPHIC FILM cassette or X-RAY IMAGE INTENSIFIER housing)
9 Contrast details

10 Offset for clarity
re FOCAL SPOT to PATIENT SUPPORT distance

Iy FOCAL SPOT to IMAGE RECEPTOR PLANE distance

NOTE - For explanations, see table B.1.

Figure 2 — Measuring arrangement for RADIOGRAPHY and RADIOSCOPY EQUIPMENT
to test geometry and resolutions
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IEC 334/99

Figure 4 — T OMOGRAPHY LINE PAIR RESOLUTION TEST DEVICE
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Visually defined field

a
|
i
| bl
1 |
|
|
I R T e
|
b |
2 |
' | \
| \ &
X-RAY FIELD IEC 335/99
Figure 5 — Discrepancie RAY FIELD
dl
|-
IMAGE RECEPTION AREA
IEC 336/99

Figure 6 — Discrepancies in covering the  IMAGE RECEPTION AREA
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Annex A
(normative)

Terminology — Index of defined terms

Clause 2 Of IEC BO6B0L-1. ... ceuiitietieet ettt et et e et et et e et e et e et e et e eneennes NG.2...
IE G B0 7 88 ... ettt rm-..-..
Name of unit in the International System Sl ... rm-..-..*
Derived-term-without definition m-..-. .+

Term without definition . ..ol N e m-..-..-
Narme of @arlier UNit.......coveiriniiie e D e YO m-..-..e
Y 10 [ (=T A TET0 I (=T 1 TR U WIS NS mn-..-..s

ABSORPTION ..ttt e e et e e e e ae et e e e e aeeeenenenene e s e e o\ e e s heede e NG m412-05-
A CCEP T ANCE TEST titiitiititiiteiteteiteieeteateeeneieeeareneeneaneneeneareneenerresNnenees e Nr ; ,3.2.4
ACCESBORY ouiiiii it AN N GV Y -83-06

ACCOMPANYING DOCUMENTS -82-01
ACTUAL FOCAL SPOT ittt itiieiiiireitiienseneenenseeenensens s gfannn e el e N N e -20-12

ADDITI -13-47
AIR KE -13-11
AIR KE . rm-13-11 and rnm-13-13
ANODE[. iGN e G e NG N rm-22-06
FAVNR A ERST o7\ i = 2 ] 211 0 I U U N N B N S, rm-32-06
PN 1= o E . L N P N S IEC 61223-3-1, 3.3.1

ASSsOC rm-30-01
ATTEN rm-12-08
ATTEN rm-13-40
AUTOM rn-36-46
AUTOMATIC EXPOSURE RATE CONTR O AE R K s et ittt ittt et eae e aaeeeenaeeneeneeanes rm-36-47
BEAM UIMITING D@.... .............................................................................. rm-37-28
BEAM YIMITING SY I N e N P rm-37-27
(O] N1=127 (n][oTeT 2y Y =1 u N T N N e S rm-41-14
CowmpPU R B ) S rm-41-20
(O ] N ST 1 N N LA 2 (=T I T S T N IEC 61223-1, 3.2.6
(OF0 NI a2 @I 2N N e N D rm-83-02
(G103 = N K Y =N 2 3T ) < o P rm-36-13
(DTN =TT = ] Y A NN rm-37-29
(D = W YN 2 1L =¥ =) = N rm-41-07
DT EST =TI 2wt rm-84-01
N Y N T = = Y 1= rm-32-42
@ 81 V=8 NG.2.2.11
=L@ 1T U= =N rm-13-14
T 1 o T ] = = N rm-31-07
FILM ILLUMINATOR 1ttt ittt ettt ettt et e e e e et e e e e e et e e e e eteaaaneerenaenearenens IEC 61223-2-2, 3.2.1
T = N rm-35-01
Ny ] N rm-12-11
@107 Y I S7 =T I L P rm-20-13s
FOCAL SPOT TO IMAGE RECEPTOR DISTANCE ..uuuttitittttttint et taeeteeeaeaseteteneeesranseneanenes rm-37-13
@ oA W] = m I T =] | o 1N rm-32-09

L Y I N I 1N 2 = = rm-13-42
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IMAGE DISPLAY DEVICE uitititiitiit ittt ettt et et eeateas e ateae e iteaeeneiteneeneanans IEC 61223-2-5, 3.3.1
IMAGE RECEPTION ARE A ittt ittt ittt ettt et et ettt et ettt st ettt st e et it e e aeateneeneaaanees rm-37-16
IMAGE RECEPTOR PLANE .tuutittttittttttet ettt et eae e et et et et et e ettt e et st e et st ene e ateneeneaaenens rm-37-15
INDIRE CT RADIOGRAPHY 1ttt ittt ettt ettt et et e ettt e ettt e ettt st e et at s teas e ataneeneaaanens rm-41-08
INDIRECT RADIO S COPY .ttt ittt ettt ettt ettt a e ea e s e e ae e e s aetae e tssaeeatssneeeesseeneerneaneans rm-41-03
INHERENT FILTRATION Lt ttittiuttttttittttttettetes st eseaetaeaseae st asene st see st aseeettaseeeseaseeaneneenens rm-13-46
N = ST = =1 = rm-32-47
INSTRUCTIONS FOR USE Litiutitiitintititint ittt ettt aseas et ttes st itaas et iteasettitenseeiteneeeanenens rm-82-02
INTENSIFYING SCREEN L.ttuuttittinttttintetttae e eaae e eaaetae s e tse ettt e eats e eatsrneeaeesreenserseaneans rm-32-38
oy 01 0 ] P rm-12-09
B R IV A ittt ittt ettt ettt et et e et ettt et e a e et ettt et e e e e et e e aaaeeaeaa rm-13-10
K E R M A R AT E ettt ittt ettt ettt et ettt et e e e st e e et b e e e e s ae et e neeneeaeaneanes -13-13
KERMA . 0-01+
R =S 1 =1 50-01+
L] o 1= o . NP W -37-09
LIGHT FIELD-INDICATOR . -37-31
LINE PAIR RESOLUTION ...t tuttttitiit et iteiteneeseeeneaseneenenseneesensenessenongessNernersenid ; , 3.3.2
LOADING FACTOR .viiiiiiiiiiiiiiiiiiiieiniieinenneieinenneneinennenennennene G e N o oG e Neeeenes -36-01
[0 11N (T I 1 =S S I A\ ) N N S, -36-10
LOW CONTRAST RESOLUTION , 3.3.3
MANUFACTURER .1ttt aae e Nt fann 185-03-
MEASURED VALUE ...coiviiieiiiiieeiieeeeen NG e -73-08
MODEL OR TYPE REFERENCE ....ccvviiiiii i e e NG D 2.12.2

MODULATION TRANSFER FUNCTION -73-05

NARROW BEAM CONDITION ...ovvvieiineienineibennns -37-23
NOMINAL ENTRANCE FIELD SJZE ..... s Neenes -32-44

NOMINAL FOCAL SPOT VALUE ... et o N et e e e 5 ettt vttt te et e eesbeeeeenevee e eneenaes -20-14
NOMIN A ; -36-12
NORMAL USE -82-04
OPERA -85-02
PATIEN -62-03
PATIEN -30-02
PATIEN -37-18
PHANT -54-01
PINHOWU -71-02
QUALIT -13-45
RADIAT] -11-01
R DTy (O NN =1 2 U = = rm-37-26
RADIATION BEAM 1ttttutitttiaee sttt eteeae et st tae e st tae e assae e s s saetaesssseae e seraeesesneenssrneennenseenenn rm-37-05
R o1V (0] ] = i =03 1 ] = T rm-51-01
R A DI ATION OUT PU T ettt ittt ittt ettt ettt et et e teee ettt e aaeae et easaaeeteaeenearenaeneasenens IEC 61223-3-1, 3.3.4
R ADIATION QU ALITY 1ttt ittt ettt ettt ettt a ettt e st e et e ettt st e e ettt e s ettt e e eaeraenseaenseneanan rm-13-28
LY 0 T 1] 7Y N rm-32-02
R A D IO G RAPHIC CAS SE TTE ttiuiitiitittitt ettt ittt aaet ettt a et ettt ettt st ettt steeereateeanensenes rm-35-14
LR DY@ L] ¥ =1 Lo = 1 I Y rm-32-32
LR DI @ Y] ¥ Y =T 22N rm-41-06
LY 5 1 0 ] I 1 7N rm-40-01
Y D@ 1 T 0 = 2N rm-41-01
L D T I I =1 2 = 2N rm-40-05
== = oy = N =1 TN rm-37-03

REGION OF INTERE ST o ttitiititt ittt et ettt atet e et et tteaseaeeteaseneateasaeereaseneanenenn IEC 61223-2-6, 3.3.9
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SCATTERED RADIATION 11ttt ittt ettt et eae e ettt ettt et et et et ettt st et st st e e et steaeeaesaeeeneaneneans rm-11-13
SERIAL NUMBER 11t tittitiit ittt ettt ettt ettt e s ettt e e s ettt e e et s bt e e et s b e s e a e taeaseneaaeseneaseneanans NG.2.12.9
T 7Y Y 1= rm-71-01
S CITIC e e rm-74-01
SPECITIBA e e rm-74-02
YT il 1[I I o =1V T o] = rm-31-05
X 21T = O rm-20-08
LN 23 = N1 0 rm-20-11
B =S 0 ] =1V o] =P rm-71-04
TISSUE EQUIVALENT MATERIAL .ututitittittitett ittt eteeete et eeeteas et ateae e ateaeeneiteneeneiseneanensans rm-35-16
O] Y LT 27X =1 = 1P rm-41-15
TOTALFILTRATION o -13-48

IR Y NI VI EST L ] -12-10

TRANSMISSION KERMA . .1.uiitiititittitet ettt ettt eteaseneateaeeneateasenertensenearenes ) , 3.3.5
TRANSMISSION KERMA RATE , 3.3.5
USE R it e G N e e D . -85-01
KRADIATION 1ttt ittt ittt te et e s ieeaenneneerenneeirenneneireneepene e Nees) {11-01-
D G =Y N 20 =1 =7 X U RN W . W U S B7-05+
X-RAY EQUIPMENT 1.utitiitintiriitiieiniiseeenenseneenensenesnenseneeneyonnnensNie et e e N renneieinnns -20-20
D G =Y\ 20 = = o T Y AN o0 SR\ P U S B7-07+
X-RAY BENERATOR ..ttt ittt et eenaeneaaas . -20-17
X-RAY |MAGE INTENSIFIER \ -32-39
X-RAY |[MAGE RECEPTOR ...iovvviiiiriinenn Nt oGS -32-29
X-RAY BOURCE ASSEMBLY P0-05+
X-RAY TUBE ittt iieieeiene e e N s -22-03
X-RAY [TUBE ASSEMBLY -22-01
X-RAY [TUBE CURRENT......... -36-07
X-RAY [TUBE VOLTAGE .......¢ -36-02
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