JIS

JAPANESE
INDUSTRIAL
STANDARD

Translated and Published by
Japanese Standards Association

JIS T 61331-1 =
(JTIRA/JSA)

Protective devices against diagnostic
medical X-radiation —

Part 1: Determination of attenuation
properties of materials

ICS 11.040.50;13.340.99
Reference number: JIS T 61331-1 : 2023 (E)

PROTECTED BY COPYRIGHT 16 S



T 61331-1 - 2023

Date of Establishment: 2016-05-01

Date of Revision: 2023-05-25

Date of Public Notice in Official Gazette: 2023-05-25

Investigated by: Japanese Industrial Standards Committee
Standards Board for ISO area

Technical Committee on Medical Equipment

JIS T 61331-1 : 2023, First English edition published in 2026-10

Translated and published by: Japanese Standards Association
Mita Avanti, 3-11-28, Mita, Minato-ku, Tokyo, 108-0073 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2026

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized
in any form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

Printed in Japan HN

PROTECTED BY COPYRIGHT



T 61331-1 : 2023

Contents
Page
Introduction ................................................................................................. 1
1 SCOpe ................................................................................................. 1
2 Normative references ............................................................................ 2
3 Terms and definitions ........................................................................... 3
4 Methods to determine the ATTENUATION RATIQ c:cvrererererereeeeneecatntiiiiiiienns 3
4. 1 General .............................................................................................. 3
42 NARROW BEAM CONDITION ccreeereeeretetetetetntntttttiitiiitaiatatatatatatatatataiatnes 3
43 BROAD BEAM CONDITION ........................................................................ 5
44 Inverse BROAD BEAM CONDITION “:vrreeeeeeee ettt 7

4.5  Calculation of the ATTENUATION RATIO for photon-emitting radionuclides ----10

5 Determination Of ATTENUATION properties .............................................. 12
5.1 ATTENUATION RATI() - xrvrrerrrreeennnee ettt 12
52 BUILD UP FACTOR v rrrvrrrrr ettt 12
5.3 ATTENUATION EQUIVALENT v v esrserersesrtet ettt 12
5.4 LEAD EQUIVALENT « v v rrrerseesrtnseenttttttttt ittt ittt 13
5.5  LEAD EQUIVALENT class for a SPECIFIC range of RADIATION QUALITIES <+ 14
5.6 Homogeneity ...................................................................................... 15
6 Statement Of compliance ...................................................................... 15

Annex A (informative)  Tables of ATTENUATION RATIOS, BUILD UP FACTORS

and first HALF-VALUE LAYERS tccvceerererererenencneneeneenen.. 17
Annex JA (informative) Calculation of ATTENUATION RATIO for pho-

ton'emitting radionuchdes ......................................... 19
Index Of defined BOTIIIS v v v s r ot m ettt 21

Annex JB (informative) Comparison table between JIS and corresponding
International Standard .............................................. 22

@)

PROTECTED BY COPYRIGHT



T 61331-1 : 2023

Foreword

This Japanese Industrial Standard has been revised by the Minister of
Health, Labour and Welfare and the Minister of Economy, Trade and
Industry through deliberations at the Japanese Industrial Standards
Committee as the result of proposal for revision of Japanese Industrial
Standard submitted by Japan Medical Imaging and Radiological Systems
Industries Association (JIRA)/Japanese Standards Association (JSA) with
a draft being attached, based on the provision of Article 12, paragraph (1)
of the Industrial Standardization Act applied mutatis mutandis pursuant
to the provision of Article 16 of the said Act. This edition replaces the
previous edition (JIS T 61331-1 : 2016), which has been technically re-
vised.

This JIS document is protected by the Copyright Act.

Attention is drawn to the possibility that some parts of this Standard may
conflict with patent rights, published patent application or utility model
rights. The relevant Ministers and the Japanese Industrial Standards
Committee are not responsible for identifying any of such patent rights,
published patent application or utility model rights.

JIS T 61331 series consists of the following 3 parts under the general title
Protective devices against diagnostic medical X-radiation —

Part 1° Determination of attenuation properties of materials
Part 2° Translucent protective plates

Part 3 Protective clothing, eyewear and protective patient shields

(i)
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Protective devices against diagnostic medical X-radiation —
Part 1: Determination of attenuation properties of materials

Introduction

This Japanese Industrial Standard has been prepared based on IEC 61331-1 : 2014,
Edition 2, with some modifications of the technical contents to reflect the unique condi-
tions in Japan.

Tables of ATTENUATION RATIOS, BUILD UP FACTORS and first HALF-VALUE LAYERS are
provided in Annex A. The calculation of the ATTENUATION RATIO for photon-emitting
nuclides has been reclassified as informative and provided in Annex JA in light of con-
ditions in Japan, such as the framework for the accepting the verification of mass-
ATTENUATION COEFFICIENTS.

The dotted underlines indicate changes from the corresponding International Stand-
ard. A list of modifications with the explanations is given in Annex JB.

In this Standard, terms defined in JIS T 0601-1-3, JIS Z 4005 and Clause 3 of this
Standard are presented in small capitals.

1 Scope

This Standard applies to materials in sheet form used for the manufacturing of
PROTECTIVE DEVICES against X-RADIATION of X-RAY TUBE VOLTAGES up to 400 kV and
gamma radiation emitted by radionuclides with photon energies up to 1.3 MeV.

This Standard specifies the methods of determining and indicating the ATTENUATION
properties of the materials. The ATTENUATION properties are given in terms of:

— ATTENUATION RATIO:;

— BUILD UP FACTOR:

— ATTENUATION EQUIVALENT,
together with, as appropriate, an indication of homogeneity.
Excluded from the scope of this Standard are:

— methods for periodical checks of PROTECTIVE DEVICES, particularly of PROTECTIVE
CLOTHING,

— methods of determining ATTENUATION properties by layers in the RADIATION BEAM,

— methods of determining ATTENUATION for purposes of protection against IONIZING
RADIATION provided by walls and other protective materials of an installation, and

— checks for the condition of the ATTENUATION properties of PROTECTIVE DEVICES and
protective materials before and after periods of use.

NOTE The International Standard corresponding to this Standard and the
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