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National foreword

This British Standard is the official English language version of
EN ISO 5349-1:2001. It supersedes BS 6842:1987 which is withdrawn.
The UK participation in its preparation was entrusted by Technical Committee

GME/21, Mechanical vibration and shock, to Subcommittee GME/21/6, Human
exposure to mechanical vibration and shock, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN ISO title
page, the EN ISO foreword page, the ISO title page, pagesiito vi, pages 1 to 24,
the annex ZA page and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

13724 7th March

Corrigendum 2002

No. 1

13821 27th March Correction to main title on front cover.
Corrigendum 2002

No. 2
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This European Standard was approved by CEN on 10 May 2001.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.
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Foreword

The text of the International Standard from Technical Committee ISO/TC 108 "Mechanical vibration
and shock" of the International Organization for Standardization (ISO) has been taken over as an
European Standard by Technical Committee CEN/TC 231 "Mechanical vibration and shock", the
secretariat of which is held by DIN.

This European Standard replaces ENV 25349:1992.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2002, and conflicting national standards
shall be withdrawn at the latest by February 2002.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,

Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of the International Standard ISO 5349-1:2001 has been approved by CEN as a European
Standard without any modification.

NOTE: Normative references to International Standards are listed in annex ZA (normative).

Documents
2 Document Sharing Hub

Full document details: BS EN ISO 5349-1:2001


http://dx.doi.org/10.3403/00376020
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001

INTERNATIONAL ISO
STANDARD

First edition
2001-05-01

Mechanical vibration — Measurement
and evaluation of human exposure
to hand-transmitted vibration —

Part 1:
General requirements

Vibrations mécaniques — Mesurage et évaluation de I'exposition des

individus aux vibrations transmises par la main —

Partie 1: Exigences générales

s —————— Reference number
= — ISO 5349-1:2001(E)

NS Documents

Document Sharing Hub

Full document details: BS EN ISO 5349-1:2001


http://dx.doi.org/10.3403/02534966U
http://dx.doi.org/10.3403/02534966U
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001

EN ISO 5349-1:2001(E)

Documents

. Document Sharing Hub
ii

Full document details: BS EN ISO 5349-1:2001


http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001

EN ISO 5349-1:2001(E)

Contents Page
L =T o o iv
oo 11T o o Vi
1 o o o T 1
2 NOFMALIVE FEIEIENCES ..eeiiiieerriiirmr s rrisms s ra s e E e s e e Eaam e e Eaame £ EaaRe S Eaane e Eaane e Ennnn e nnnnns 1
3 Terms, definitions and SYMDOIS ........oiiiiiiii e 2
3.1 Terms and definitioNS ... ————————————————————— 2
3.2 811 oo 2
4 Characterization of hand-transmitted vibration ...........cccocrireinnss e ——— 2
41 L€ =Y LT = T T o g E=] o [T =T o T, 2
4.2 Measuring equipment for hand-transmitted vibration...........cccocciiiiiicnnscnc 3
4.3 Coupling of the hand to the vibration SOUICe.........cccvviiicsmiis i ————— 5
4.4 Quantity t0 be MEASUIEM.........oo oot s e e as e am s e ms e ae e s amn s mn e nannaas 5
4.5 LU= BT ] o] - 1o o 5
5 Characterization of hand-transmitted vibration eXpOoSUre .........cccicicmirsmrcrcnincsr i 6
5.1 LT 3T - 6
5.2 [ F= T VA= e T X U =T e 11T = 1 Lo o 6
5.3 [0 L= 1LY AT o] = 10T J= o X U 6
6 Information to be reported...... ..o ———————————————— 7
Annex A (normative) Frequency-weighting and band-limiting filters.........ccccoiiiminicinisini e 8
Annex B (informative) Guidance on health effects of hand-transmitted vibration..........ccccccvremiiisiiccnnisnnnan, 11
Annex C (informative) Relationship between vibration exposure and effects on health ..........ccccoviieniinnnnen 15
Annex D (informative) Factors likely to influence the effects of human exposure to hand-transmitted
vibration in Working CONAItiONS .......ccccciiiiiiiisrinr s s 18
Annex E (informative) Preventive measures to be adopted by those responsible for occupational
health and Safely ..o 19
Annex F (informative) Guidelines for reporting additional information ... 21
=TT o [T T [ oo 1 24
Documents

Document Sharingiili-|ub

Full document details: BS EN ISO 5349-1:2001


http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001
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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 non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of [SO 5349 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard JSO 5349-1| was prepared by Technical Committee ISO/TC 108, Mechanical vibration and
shock, Subcommittee SC 4, Human exposure to mechanical vibration and shock.

This first edition of |ISO 5349-1| cancels and replaces |SO 5349:1986, of which it constitutes a technical revision. It

is, in most respects, compatible with its predecessor, but differs from it technically in several important respects.

In the previous version, the evaluation of vibration exposure was based on the directional component with the
greatest frequency-weighted root-mean-square acceleration. In the present version, the evaluation is based on the
“vibration total value”, i.e. the root-sum-of-squares of the three frequency-weighted root-mean-square component
values. This change recognizes the fact that the vibration characteristics of some power tool types are not
dominated by a single directional component.

Vibration exposures based on the root-sum-of-squares method will have values greater than those reported for a
single direction of vibration. Measurement of vibration in three axes will result in a vibration total value of up to
1,7 times (typically between 1,2 and 1,5 times) the magnitude of the greatest component. For data obtained in
accordance with ibration total value can be calculated from the three component values as
shown in 4.5 of this part of |ISO 5349. Where only the greatest single-axis value is available, the vibration total
value shall be estimated from this value using a suitable multiplying factor as discussed in 4.5.

The daily vibration exposure in accordance with this part of is based on the 8-h energy-equivalent
acceleration value. The previous version used a reference duration of 4 h. The change to the more conventional
8-h reference duration brings the evaluation of vibration exposure into line with the “time-weighted average”
procedures commonly used for the evaluation of human exposures to noise and to chemical substances. The use
of the 8-h reference duration is purely a matter of convention and does not imply that a “typical” daily exposure
duration is 8 h. Conversion of 4-h equivalent magnitudes to 8-h values is achieved easily, by applying a multiplying
factor of 0,7.

The frequency weighting previously had a slope of zero at frequencies below 16 Hz and —6 dB per octave at higher
frequencies and applied over the frequency range covered by the octave bands from 8 Hz to 1 000 Hz. It is now
defined mathematically in annex A as a realizable filter characteristic, designated W},. Band-limiting filters are also

defined with cut-off frequencies of 6,3 Hz and 1 250 Hz. The one-third-octave band weighting factors, also given in
annex A, differ slightly from those in the previous version in that they describe the W}, curve with band-limiting

included.

Documents

. Document Sharing Hub
iv

Full document details: BS EN ISO 5349-1:2001


http://dx.doi.org/10.3403/BSENISO5349
http://dx.doi.org/10.3403/02534966U
http://dx.doi.org/10.3403/02534966U
http://dx.doi.org/10.3403/00376020
http://dx.doi.org/10.3403/00376020
http://dx.doi.org/10.3403/BSENISO5349
http://dx.doi.org/10.3403/BSENISO5349
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001
http://www.avadocuments.com/doc/bs-en-iso-5349-1-2001

EN ISO 5349-1:2001(E)

The guidance in annex C on the relationship between vibration exposure and the development of vascular
symptoms, is broadly compatible with that in annex A of the previous version, but is restricted to consideration of a
prevalence of 10 % in order to limit the potential for inappropriate use of the relationship. Compared to the previous
version, daily vibration exposures are now expressed as 8-h energy-equivalent values and the values quoted have
been multiplied by a factor of 1,4 to estimate the increase resulting from the change from evaluation using the
greatest single-axis value to evaluation using the vibration total value.

International Standard |SO 5349 consists of the following parts, under the general title Mechanical vibration —
Measurement and evaluation of human exposure to hand-transmitted vibration:

Part 1: General requirements
Part 2: Practical guidance for measurement at the workplace

Annex A forms a normative part of this part of [ISO 5349. Annexes B to F are for information only.
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Introduction

Intensive vibration can be transmitted to the hands and arms of operators from vibrating tools, vibrating machinery
or vibrating workpieces. Such situations occur, for example, when a person handles tools such as pneumatic,
electric, hydraulic or internal combustion engine-driven chain saws, percussive tools or grinders.

Depending on the type and place of work, vibration can enter one arm only, or both arms simultaneously, and may
be transmitted through the hand and arm to the shoulder. The vibration of body parts and the perceived vibration
are frequently a source of discomfort and possibly reduced proficiency. Continued, habitual use of many vibrating
power tools has been found to be connected with various patterns of diseases affecting the blood vessels, nerves,
bones, joints, muscles or connective tissues of the hand and forearm.

The vibration exposures required to cause these disorders are not known precisely, neither with respect to vibration
magnitude and frequency spectrum, nor with respect to daily and cumulative exposure duration. The guidance
given in this part of is derived from limited quantitative data available from both practical experience and
laboratory experimentation concerning human response to hand-transmitted vibration, and on limited information
regarding current exposure conditions. It is thus difficult to propose a comprehensive method for the evaluation of
vibration exposure. However, the use of the information given in this part of should protect the majority of
workers against serious health impairment associated with hand-transmitted vibration. It may also assist in the
development of new hand-operated power tools to reduce the risk of vibration-related health effects. It does not
define safe exposure ranges in which vibration diseases cannot occur.

The use of this part of [SO 5349 will contribute to the gathering of consistent data in order to improve occupational
safety. In particular, it is hoped that such data will serve to extend the present knowledge of dose-effect
relationships.

This part of specifies the general requirements for the measurement and evaluation of human exposure
to hand-transmitted vibration. It is supplemented by the information given in , which gives practical
guidance for the implementation of appropriate measurement and evaluation techniques at the workplace.
Instrumentation to be used for measurements made in accordance with is fully specified in .

Annex A contains definitions for the frequency weighting W}, and for band-limiting filters, required for measurement
of frequency-weighted acceleration in accordance with [SO 5349.

Annex B contains information on the health effects of hand-transmitted vibration, while annex C gives guidance
which may assist competent authorities responsible for the definition of exposure limits or action levels as required.
Annex D contains information on other factors which can affect human response to hand-transmitted vibration and
annex E contains guidance on preventive measures for those responsible for occupational health and safety.

To facilitate further progress in this field and to allow the quantitative comparison of exposure data, uniform
methods for measuring and reporting exposure of human beings to hand-transmitted vibration are desirable.
Further information is contained in annex F.
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Mechanical vibration — Measurement and evaluation of human
exposure to hand-transmitted vibration —

Part 1:
General requirements

1 Scope

This part of specifies general requirements for measuring and reporting hand-transmitted vibration
exposure in three orthogonal axes. It defines a frequency weighting and band-limiting filters to allow uniform
comparison of measurements. The values obtained can be used to predict adverse effects of hand-transmitted
vibration over the frequency range covered by the octave bands from 8 Hz to 1 000 Hz.

This part of |SO 5349 is applicable to periodic and to random or non-periodic vibration. Provisionally, this part of
SO 5349 is also applicable to repeated shock type excitation (impact).

NOTE 1 The time dependency for human response to repeated shocks is not fully known. Application of this part of
SO 5344 for such vibration is to be made with caution.

This part of |]SO 5349 provides guidance for the evaluation of hand-transmitted vibration exposure, specified in
terms of a frequency-weighted vibration acceleration and daily exposure time. It does not define limits of safe
vibration exposure.

NOTE 2  Annex C is concerned with the approximate relative importance of various characteristics of the vibration exposure
which are believed to produce health effects.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of . For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

SO 2041, Vibration and shock — Vocabulary.

SO 5349-3, Mechanical vibration — Measurement and evaluation of human exposure to hand-transmitted
vibration — Part 2: Practical guidance for measurement at the workplace.

SO 8041, Human response to vibration — Measuring instrumentation.

EC 61260, Electroacoustics — Octave-band and fractional-octave-band filters.
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