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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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ask of technical committees is to prepare International Standards. Draft Interriational Stand

shall not be held responsible for identifying any or all such patent rights.

P was prepared by CEN (as EN 12544-2:2000) and is submitted)for approval under a special “
track procgdure”, by Technical Committee ISO/TC 135, Non-destrictive testing, Subcommittee S
hethods, in parallel with its approval by the ISO member bodies (see the ISO/IEC Direct
t-track procedure”).

consists of the following parts, under the general.title Non-destructive testing — Measurement
f the X-ray tube voltage:

entat, hffaison with SO, aiso take part i the Work. SO colfaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’2.
the technical committees are circulated to the member bodies for voting- -Publication ag
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.
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Introduction

In order to cover the different requirements for the measurement of the X-ray tube voltage, three different methods
are described in ISO 16526-1 to ISO 16526-3.

The voltage divider method (ISO 16526-1) enables a direct and absolute measurement of the average high voltage
of constant potential X-ray systems on the secondary side of the high voltage generator.

The| thick filter method (ISO 16526-2) describes a constancy check. This method is recommended/fof the regular
stahjility check of an X-ray system.

The| spectrometric method (ISO 16526-3) is a procedure for non-invasive measurement of the,X-ray fube voltage
using the energy spectrum of the X-rays. This method can be applied for all X-ray systems ‘and shal| be applied
whegnever the voltage divider method is not applicable, e. g. in case of tank units where, it jshot possibl¢ to connect
the oltage divider device.
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Non-destructive testing — Measurement and evaluation of
the X-ray tube voltage —

Part 2:

C

nefancy check hy the thick filter method

1

Thi
and

Scope

5 part of ISO 16526 specifies a constancy check of a X-ray system where mainly the”X-ray voltag
also the tube current and the constitution of the target which can be changing,dué to ageing of th

The thick filter method is based on a measurement of the dose rate behind ‘a_defined thick filter u

dis
Thi

vol
the

Thd

ances between the X-ray tube, the filter and the measuring device.

5 method is very sensitive to changes of the voltage, but it does not pravide an absolute value for th
age. Therefore, a reference value is needed and, it is recommended to find this reference, for exg
acceptance test of the system.

thick filter method is a rather simple technique and may be applied by the operator of an X-rg

perform regularly a constancy check of the system.

The method can also be applied for consistency checks after changing components which may affect th
volfage.

This method can be applied for all types of X-ray systems, i. e. for constant potential, half wave and in

ge

2

erators with a tube current larger than 1 mA:

Principle and equipment

The equipment to be used includes the following components, see figure 1:

the X-ray system;

a specified collimator;

a specified filter;

suitable doseieter or dose rate meter;

a film for the prove of good collimation and dose meter or dose rate meter adjustment.

B is checked
e tube.
5ing defined

e X-ray tube
mple, within

y system to

e X-ray tube

npulse wave
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Figure 1 — Setup of the\thick filter method

It is gossible to apply any type of filter and distances. Two aspects are important:

to filte
meas

The 1

chech

meas|
The d

To obtain reproducible values, the cgllimator, the filter and the dose rate meter shall be identical and
r distance D, and the focus to dose rate meter distance D, shall be fixed for the reference and all s
urements.

The filter material and thigkness shall be selected according to figure 2.
equirements concerning the dose meter or dose rate meter are:

The long term stability’ shall be 3 times better than the tolerance of the measured values. A regul
of the dose rate 'meter, using a radioactive source, is necessary.

The devicesshall have adequate measuring ranges.

The expaesure time shall be selected to obtain values between 50 % and 100 % of the scale. Thre
Lurements shall be taken and the results shall be averaged.

iameter of the selected collimator shall be as small as possible. The area of homogeneous radiatio

the focus
Ibsequent

ar stability

€ or more

h intensity

at th

dose Teter or dose rate meter shattbeequat-or fess thermr 3times of the size of the detectiom char

ber of the

dose meter. This shall be proven with a film exposure due to the requirement of exact adjustment. This radiograph
marked with the date of measurement may be used for documentation. Figure 3 shows a typical radiograph of a

dose

meter which is well adjusted corresponding to figure 1.

NOTE : The results of the measurement arrangement are reliable if it provides the same value in horizontal and
vertical adjustment.

Using the thick filter method, the measured values will change approximately 5 to 10 times faster (leverage factor)
than the X-ray voltage changes. That means for example that 5 % of the X-ray tube voltage change corresponds to

25%

to 50 % of the measured dose rate.
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Figure 2 — Minimum filter thickness values

Figure 3 — Radiograph of the well-adjusted dose meter corresponding to figure 1
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