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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DETERMINATION OF THE PERMANENT FILTRATION
OF X-RAY TUBE ASSEMBLIES
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pf\tHis standard is based on the following documents:
FDIS Report of voting
62B/359/FDIS 62B/363/RVD

Full information on the voting for the approval of this standard can be found in the report of
voting indicated in the above table.

Annex A forms an integral part of this standard.
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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 and headings of subclauses: italic type;

— TERMS DEFINED IN CLAUSE 3 OF THIS STANDARD, IN CLAUSE 2 OF IEC 60601-1, IN IEC 60788 OR IN
ANNEX A: SMALL CAPITALS.

NOTE - Attention is drawn to the existence, in some countries, of legislation concerning RADIATION safety which
may not align with the provisions of this standard.

A bilingu
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DETERMINATION OF THE PERMANENT FILTRATION
OF X-RAY TUBE ASSEMBLIES

1 Scope and object

1.1 Scope

This International Standard applies to X-RAY TUBE ASSEMBLIES for medical diagnosis and
RADIOTHERAPY.

1.2 Objé€lct

This standard defines the concept of PERMANENT FILTRATION ip - ;_IES for
medical giagnosis and RADIOTHERAPY and describes a method & [ contains
requiremgnts for statements of compliance for ACCOMPANYIN markings on
X-RAY TU

Methods
accuracy
order to 4

Y with an
pvided in

NOTE 1 —
FILTRATION
appropriats

N or TOTAL
purposes,

NOTE 2 — The method of determjinati ibed i & suitable as a type test. It is not intended as a
test to be gdpplied by the USER.

2 Normative r

The follo
constitutd
indicated
agreeme

of applyi

this text,
editions
ativeg documents are subject to revision, and parties to
national Standard are encouraged to investigate the possibility
ons of the normative documents indicated below. Mgmbers of

IEC and{S registers of currently valid International Standards.
IEC 60601-1:19 dical electrical equipment — Part 1: General requirements for safety
Amendm ‘

IEC 60601-1-3:1994, Medical electrical equipment — Part 1: General requirements for safety —
3. Collateral Standard: General requirements for radiation protection in diagnostic X-ray
equipment

IEC 60788:1984, Medical radiology — Terminology

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;

indicates a permitted manner of complying with a requirement or of avoiding
the need to comply;

ferenced
itions, test

%RER in

quipment
or the
etermine

— "specifi

compliance.

3.2 Use jof terms

In this stpndard, terms printed in SMAL cegrdance with their definitions

in this standard, in IEC 60601-1, orin |

NOTE — W
definitions fo not apply and the m

hpitals, the

An index |of defined terms v
3.3 Defined term

For the purposeﬁ
3.3.1 PE

ASSEMBL
be remoV\

4
4 Mea RMANENT FILTRATION

RAY TUBE
aterials intercepting the X-RAY BEAM, that are not infended to
d are not provided with means for removal in NORMA| USE.

When, in_acCordance with the requirements in clause 5, the PERMANENT FILTRATION is to be
expressed in terms of the actual filtering material (e.g. beryllium), the nature and thickness of
the material present shall be determined or verified by inspection. In other cases, the following
test shall be used to determine the PERMANENT FILTRATION of an X-RAY TUBE ASSEMBLY to be
indicated or stated in accordance with this standard.

4.1 General

The PERMANENT FILTRATION is determined by measuring the QUALITY EQUIVALENT FILTRATION of
samples of the permanently fixed materials, used in the construction of the X-RAY TUBE
ASSEMBLY, that intercept the X-RAY BEAM. Where appropriate, a composite sample replicating
the combination of the various materials and their thicknesses, as actually used in the
construction, can be tested. Alternatively, the PERMANENT FILTRATION can be computed from
measurements on samples of the individual materials concerned, provided that:
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the reference material is the same for each sample and,

— the RADIATION QUALITY of the X-RAY BEAM used for the determination is adjusted to
compensate for the absence of any components of the PERMANENT FILTRATION missing from
the sample and normally located between the sample and the FOCAL SPOT.

NOTE — The result of the determination is valid only for a particular combination of materials, as tested. In
manufacture, the composition and thicknesses of materials actually used must be controlled within appropriate

limits, in or

4.2 Test

der to maintain compliance with any stated value of PERMANENT FILTRATION.

sample

Use a test sample, replicating, in accordance with 4.1, either the complete composition of

layers of
the X-RA

4.3 Gen

To gene
material
RIPPLE Nn(

a) for X
K-ed(
to thq
19,99

b) for X
CT-ajf
c) for X
NOMIN
d) for X{
apprd

desirgble to &

For testi
a beryllig
thickness
to compe

of omittig 7N

4.4 RADI

Use a RA

TUBE ASSEMBLY concerned to effect the whole or part of its PE

pration of the X- RAY BEAM for measurement

& an X-RAY BEAM with negligible TOTAL FILTRA
a sample of a single material, add an af

BIATION DETECTOR with a response that does not vary significantly over th

differant matarialc ar a laovar of an individual matarial ac 11cad i th r\nncfruction Of
GHHefeAt—HateHars—e+—a+ay- e a1 ata—Hat e Har—as—HSe a1t escoHSt

ATION.

the same
RCENTAGE

jal with a
sponding
-edge at

NGE (e.g.

5 kV, the

| 75 kV or

ter. It is

rIoN (e.g.
propriate
T. This is
e sample

e energy

range involved.

4.5 Com

position of reference materials

Values of HALF-VALUE LAYER and QUALITY EQUIVALENT FILTRATION determined in accordance with
this standard apply to reference materials of the following composition (designated by Cu 99,9
according 1SO 2092):

— alumi

nium of 99,9 % purity or higher and density 2,70 g cm=3;

— copper of at least 99,9 % purity or higher and a density of 8,90 g cm~3.

4.6 Method of measurement

Measure the first HALF VALUE LAYER of the X-RAY BEAM under NARROW BEAM CONDITIONS, with
the sample placed close to the FOCAL SPOT. Determine the thickness of the reference material
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that is required to produce the same HALF VALUE LAYER under the same beam conditions. The
resulting thickness of the reference material is the QUALITY EQUIVALENT FILTRATION of the

sample.

If the sample is a composite one, representing all the materials comprising the PERMANENT
FILTRATION, the result is also the value of the PERMANENT FILTRATION for the X-RAY TUBE
ASSEMBLY concerned. Alternatively, add the values obtained (with the same reference material
and primary beam conditions) for the QUALITY EQUIVALENT FILTRATION of samples representing
all the different single materials forming part of the PERMANENT FILTRATION.

Compliance with a stated value of PERMANENT FILTRATION fs achieved if the MEASURED VALUE
determined in this test is not less than the stated value and does not exc;ed\he stated value

by more ham 30 %.

5 Indi¢ations and statements of PERMANENT FILTRATION

For statements of compliance with this standard, the value ¢ A8 ION of an

X-RAY TUBE ASSEMBLY shall be expressed in millimetres theghick d

— the material concerned, rial (e.g.
berylljum), otherwise

— alumini E VOLTAGE not gxceeding
150 k ination; or

—  coppé ) 150 kV,
togetier with the X-RAY TUBE VOLTAGE used

Filtering RAY TUBE

VOLTAGE

If an indi take the

applicablg f 1,2 mm

determinge V:

a) for wiitten stateme
Perm

b) form
1,2 A§

NOTE 1 — |

NOTE 2 — Where the PERMANENT FILTRATION is to be stated in terms of the actual filtering material (e.g} beryllium)

no X-RAY TUBE VOLTAGE is applicable. In all other cases, the voltage of determination is to be included.
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Annex A
(normative)

Terminology — Index of defined terms

Clause 3 of IEC 60522 (present publiCation) ... ...........coiiiiiie e 3.

B G B0 0 - e NG-2...

B B0 788 . rm-..-..
Name of unit in the International System Sl .. ..., rm-..-.*
Deri\lnd term \Alifl"\f\llt rlnfinitir\n /\

Teranithout definition
Namle of earlier unit
Shontened term

rm-82-01
rm-13-47

ACCOMPANYING DOCUMENTS
ADDITIONAL FILTRATION

rm-37-17
1G.2.2.11

ENTRANCE SURFACE
EQUIPMENT

FocAL sPoT m-20-13s

HALF VALUE LAYER ..o e Do rm-13-42

m-85-03-
rm-73-08

MANUFAGTURER ........oooiiiiiiieieeeeeeee\ e
MEASURHED VALUE

NARROW BEAM CONDITIQ rm-37-28

NOMINAL rm-36-03
NORMAL { rm-82-04
PERCENT rm-36-17
PERMANENT FILTRET IO . . 0 N et o e ik 3.3.1
QUALITY E rm-13-45
RAD|AT|6 rm-51-01
RADIATIO rm-13-28
RADIOTHH rm-40-05
TOTAL FILTRATION rm-13-48
U S R ittt et e e rm-85-01
Ko R AY BE AM it e rm-37-05+
X RAY EQUIPMENT ittt ettt et e e et et rm-20-20
Ko R AY TUBE ...ttt e e e e rm-22-03
XoRAY TUBE ASSEMBLY |ttt ittt et e e et e e rm-22-01
X-RAY TUBE HOUSING rm-22-02

X-RAY TUBE VOLTAGE rm-36-02
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