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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL, THERMAL AND LOADING CHARACTERISTICS OF
ROTATING ANODE X-RAY TUBES FOR MEDICAL DIAGNOSIS

FOREWORD

1) The formal decisions or agreements of the IEC on technical matters, prepared by Technical Committees on which all the
National Committees having a special interest therein are represented, express, as nearly as possible, an international
consensus of opinion on the subjects dealt with.

2) They have the form of recommendations for international use and they are accepted by the National Committees in that
sense.

3) In order to promote international unification, the IEC expresses the wish that all National Committees should adopt the
text of the IEC recommendation for their national rules in so far as national conditions will permit. Any divergence
between the IEC recommendation and the corresponding national rules should, as far as possible, be clearly indicated in
the latter.

PREFACE

This Standard has been prepared by Sub-Committee 62B: X-ray equipment operating up to
400 kV and accessories, of IEC Technical Committee No. 62: Electrical equipment in medical
practice.

This second edition of IEC Publication 613 replaces the first edition, issued in 1978.

The text of this Standard is based on the following documents:

Six Months' Rule Report on Voting Two Months' Procedure Report on Voting

62B(CO)69 62B(CO)74 62B(CO)79 62B(CO)82

Full information on the voting for the approval of this Standard can be found in the Voting
Reports indicated in the above table.

The following IEC publications are quoted in this Standard:

Publications Nos. 601-1 (1977): Safety of medical electrical equipment, Pa rt 1: General requirements.
601-1 (1988): Medical electrical equipment, Pa rt 1: General requirements for safety.

601-2-7 (1987): Part 2: Particular requirements for the safety of high-voltage generators of diagnostic
X-ray generators.

613 (1978): Electrical thermal and loading characteristics of rotating anode X-ray tubes for
medical diagnosis.

788 (1984): Medical radiology — Terminology.
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ELECTRICAL, THERMAL AND LOADING CHARACTERISTICS OF
ROTATING ANODE X-RAY TUBES FOR MEDICAL DIAGNOSIS

1. Scope and object

1.1 Scope

This International Standard applies to ROTATING ANODE X-RAY TUBES and X-RAY TUBE

ASSEMBLIES intended for use in medical diagnosis.

1.2 Object

This International Standard covers definitions of electrical, thermal and loading character-
istics of the devices with relation to their behaviour during and after energization and, where
appropriate, methods of presentation, determination and verification of these characteristics.

2. Introduction

This International Standard is intended to provide a common basis for the indication of
data on ROTATING ANODE X-RAY TUBES and X-RAY TUBE ASSEMBLIES and to facilitate the
application of RADIOGRAPHIC RATINGS by the user, basing these on standardized conditions
as given in the ACCOMPANYING DOCUMENTS.

3. Terminology

3.1 Degree of requirements

In this International Standard the auxiliary verb

—"shall"	 implies that compliance with a requirement is mandatory for compliance with
the standard;

—"should"	 implies that compliance with a requirement is strongly recommended but is
not mandatory for compliance with the standard;

—"may"	 implies that compliance with a requirement is permitted to be accomplished in
a particular manner, for compliance with the standard.

3.2 Definitions

Definitions of terms printed in small capital letters and not contained in this International
Standard are used as given in IEC 788: Medical Radiology — Terminology, first edition 1984.
See annex A, Terminology.

The numbering rm-..-.. in the sub-clauses headed "Definition" refers to IEC 788.
Note. — The French terms in Sub-clauses 7.2, 8.1 and 8.2 and the definitions in Sub-clauses 4.4.1 and 6.2.1 deviate

from those given in IEC 788, which latter will be revised accordingly.

4. Electrical characteristics of an X-RAY TUBE

4.1 X-ray tube voltage

4.1.1 Definition	 rm-36-02

Potential difference applied to an X-RAY TUBE between the ANODE and the CATHODE.

4.1.2 Units

X-RAY TUBE VOLTAGE shall be given as the peak value, in KILOVOLTS.

SIST EN 60613:1995

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60613:1995
https://standards.iteh.ai/catalog/standards/sist/d2aeb4bc-3eb3-48ec-82f9-

5439e55b115e/sist-en-60613-1995



613©IEC	 — 9 —

4.2 Nominal X-ray tube voltage

4.2.1 Definition	 rm-36-03

Highest permitted X-RAY TUBE VOLTAGE for specific operating conditions.

4.2.2 Units

NOMINAL X-RAY TUBE VOLTAGE shall be given as the peak value, in KILOVOLTS.

4.2.3 Presentation of data

Values shall be given for the maximum permitted X-RAY TUBE VOLTAGE between

— ANODE and CATHODE.

Values may be given for the highest permitted potential difference between

— ANODE and earth

and between

— CATHODE and earth.
Unless otherwise specified, the above values are valid for all specified operating conditions.

Notes 1. — For different operating conditions of the X-RAY TUBE, for example continuous operation, intermittent
operation, short-time operation, there may be different values of the above NOMINAL X-RAY TUBE

VOLTAGE.

2. — In some cases the value of the NOMINAL X-RAY TUBE VOLTAGE during on-load conditions (which charac-
terizes essentially the RADIATION ENERGY of the emitted X-RADIATION) and the value during off-load
conditions may be different.

4.3 Limited X-ray tube voltage

4.3.1 Definition	 rm-36-04

In an X-RAY INSTALLATION, a NOMINAL X-RAY TUBE VOLTAGE limited for a particular
combination.

4.4 X-ray tube current

4.4.1 Definition	 (rm-36-07; see also 3.2)

Electric current through an X-RAY TUBE.

Unless otherwise specified, values of X-RAY TUBE CURRENT correspond to the electron
beam reaching the TARGET of the X-RAY TUBE.

4.4.2 Units

X-RAY TUBE CURRENT shall be given as the average value in MILLIAMPERES.

4.5 Cathode emission characteristic

4.5.1 Definition	 rm-36-20

Dependence of the X-RAY TUBE CURRENT on variables, for example FILAMENT CURRENT,

X-RAY TUBE VOLTAGE.

4.5.2 Presentation of data

CATHODE EMISSION CHARACTERISTICS are given as a family of curves in which the X-RAY

TUBE CURRENT is shown as a function of the FILAMENT CURRENT and, if appropriate, of
further relevant characteristics of the CATHODE, each curve corresponding to an X-RAY TUBE

VOLTAGE and a PERCENTAGE MODULATION of stated value and waveform, and other factors
as appropriate. In addition, the relationship between FILAMENT CURRENT and filament
voltage shall be indicated and, if appropriate, also its dependence on other characteristics of
the CATHODE.
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