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PREFACE

This Standard was prepared by the Standards Australia Committee AV-010, Vibration and Shock
Human Effects, to supersede (in part) AS 2763—1988, Vibration and shock—Hand-transmitted
vibration—Guidelines for measurement and assessment of human exposure.

The objective of this Standard is to prescribe procedures for the measurement and assessment of
vibration in the workplace that are in keeping with the current best practice.

This Standard is identical with, and has been reproduced from ISO 5349-1:2001, Mechanica:
vibration—Measurement and evaluation of human exposure to hand-transmitted vibration. Part 1.
General requirements.

As this Standard is reproduced from an International Standard, the following applies:
(a) In the source text ‘this part of ISO 5349’ should read ‘this Australian Standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by refererces “*» Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Ze ~land' Standard

ISO AS ISO

5349  Mechanical vibration—Measurement 5349 Mechi nical vibration—Measurement
and evaluation of human exposure to 7nd evcluation of human exposure to
hand-transmitted vibration hond-transmitted vibration

5349-2 Part 2: Practical guidance for 5349.2  art 2: Practical guidance for
measurement at the workplace measurement at the workplace

The terms ‘normative’ and ‘informative’ have been usea in this Standard to define the application of
the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information an1 g idance.


https://www.stdhive.com/standards/as-iso-53491-2013-pdf/

AS ISO 5349.1—2013 iii

CONTENTS

1 o7 0] o L= 2 PSP PTPTPR 1
2 NOIMALIVE TEFEIENCES ...oeiiiiiiie ettt e e st e e et e e e st e e e e r e e e e et e e e e re e e e s nnnreeeeenes 1
3 Terms, definitioNs and SYMBOIS ... .. ———— 2
3.1 Terms and defiNITIONS ..o e e e e e e e s sttt e e e e e e s s s s be e e et e e e s e nssbreeeeeaeesaannneeees 2
3.2 3V L0 X o ] £ O TSP TP PP OPPPPRPPPRR 2
4 Characterization of hand-transmitted ViDration ...........ccociii e g
4.1 1= o= I o T K=Y Lo [T =1 o o B URPRR .2
4.2 Measuring equipment for hand-transmitted VIDration ...........cccceiviioi e 3
4.3 Coupling of the hand to the vibration SOUICEe ... D e 5
4.4 QUANTItY 10 DB MEASUIEA.........eiiiiiiiii e s e s . S 5
4.5 MUIEI-AXIS VIDFATION 1ttt et et e e s et et e s e b e sa e e e e e et e e e e nreeeennnne 5
5 Characterization of hand-transmitted Vibration @XPOSUIE ........ccciiiiiiiiiiii e e et 6
51 LCT=T L=t | OO PP TP SU PSP PPPPPTPUPRIN 6
5.2 (DT VA=Y o To FTU T =0 [T = U o ] o I 6
5.3 Daily VIDration @XPOSUIE .....iiiii ittt e e e e s s s £ e ee e e e 1D ebttieeaae e e s sbbbbeeeaeaeeeaaas 6
6 INFOrMation t0 DE rEPOITEA ... s s s et e e s b e e st e e 7
Annex A (normative) Frequency-weighting and band-limiting filters.............. P 8
Annex B (informative) Guidance on health effects of hand-transmitted ibration...........ccccociiiiiiniiic e, 11
Annex C (informative) Relationship between vibration exposure ard e, ects on health .........cccccoviinnen, 15
Annex D (informative) Factors likely to influence the effects of hu.nrar exposure to hand-transmitted

vibration in working conditions .........ccoccceeiiiiiiiiniiie S 18
Annex E (informative) Preventive measures to be adopte( by thuse responsible for occupational

NEAITH AN SAFELY ....ciii i ettt e e e e e s bbb e e e e e e e e aabbeeeeaaeas 19
Annex F (informative) Guidelines for reporting additional information ..........ccooociiiii e, 21

(271011 Te Yo =T o] VA T PP UUTTPN 24


https://www.stdhive.com/standards/as-iso-53491-2013-pdf/

AS ISO 5349.1—2013 iv

FOREWORD

This first edition of ISO 5349-1 cancels and replaces ISO 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 ~ct
dominated by a single directional component.

Vibration exposures based on the root-sum-of-squares method will have values greater than those 1>00:'2ed for a
single direction of vibration. Measurement of vibration in three axes will result in a vibration ¢ ota. vali.2 of up to
1,7 times (typically between 1,2 and 1,5 times) the magnitude of the greatest component. Fui data obtained in
accordance with 1SO 5349:1986, the vibration total value can be calculated from the three.compcnent values as
shown in 4.5 of this part of 1ISO 5349. Where only the greatest single-axis value is availakle, the vibration total
value shall be estimated from this value using a suitable multiplying factor as discussed 1 4.5.

The daily vibration exposure in accordance with this part of 1ISO 5349 is baseu an *ie 8-h energy-equivalent
acceleration value. The previous version used a reference duration of 4 h. The ~har ge to the more conventional
8-h reference duration brings the evaluation of vibration exposure into lne wiu. the “time-weighted average”
procedures commonly used for the evaluation of human exposures to no::e and to chemical substances. The use
of the 8-h reference duration is purely a matter of convention and do~= nct imply that a “typical” daily exposure
duration is 8 h. Conversion of 4-h equivalent magnitudes to 8-h va'ues is achieved easily, by applying a multiplying
factor of 0,7.

The frequency weighting previously had a slope of zero at frec uenries below 16 Hz and —6 dB per octave at higher
frequencies and applied over the frequency range covered by ‘- 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 '!'z. The wne-third-octave band weighting factors, also given in
annex A, differ slightly from those in the previouz.versicn in that they describe the W, curve with band-limiting
included.

The guidance in annex C on the relatior ship between vibration exposure and the development of vascular
symptoms, is broadly compatible with tha.in annex A of the previous version, but is restricted to consideration of a
prevalence of 10 % in order to limit tl e potential for inappropriate use of the relationship. Compared to the previous
version, daily vibration exposures ‘are 2w expressed as 8-h energy-equivalent values and the values quoted have
been multiplied by a factor of 1.4 0 estimate the increase resulting from the change from evaluation using the
greatest single-axis value to« valu ation using the vibration total value.
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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, ana ma ¢
be transmitted through the hand and arm to the shoulder. The vibration of body parts and the perceive.' vibration
are frequently a source of discomfort and possibly reduced proficiency. Continued, habitual use of maay vhrating
power tools has been found to be connected with various patterns of diseases affecting the blood vecsei.. 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 resyect to vibration
magnitude and frequency spectrum, nor with respect to daily and cumulative exposure dtration. The guidance
given in this part of ISO 5349 is derived from limited quantitative data available from bcth pic: tical experience and
laboratory experimentation concerning human response to hand-transmitted vibraticn, a.>d or limited information
regarding current exposure conditions. It is thus difficult to propose a comprehensi'e 1,:2.nod for the evaluation of
vibration exposure. However, the use of the information given in this part of ISO 349 should protect the majority of
workers against serious health impairment associated with hand-transmitted vibi. tion. It may also assist in the
development of new hand-operated power tools to reduce the risk of v.are:ion-related health effects. It does not
define safe exposure ranges in which vibration diseases cannot occur.

The use of this part of ISO 5349 will contribute to the gathering ~f ccnsiciint data in order to improve occupational
safety. In particular, it is hoped that such data will serve to ~xtend the present knowledge of dose-effect
relationships.

This part of ISO 5349 specifies the general requirements for the measurement and evaluation of human exposure
to hand-transmitted vibration. It is supplemented bv th.2 in"ormation given in 1SO 5349-2, which gives practical
guidance for the implementation of appropriate. m=ac 'rement and evaluation techniques at the workplace.
Instrumentation to be used for measurements m=d= n.-.ccordance with 1ISO 5349 is fully specified in ISO 8041.

Annex A contains definitions for the frequency weiynting W;, and for band-limiting filters, required for measurement
of frequency-weighted acceleration in accor'ance with ISO 5349.

Annex B contains information on thc 'iee¢lth effects of hand-transmitted vibration, while annex C gives guidance
which may assist competent authrities responsible for the definition of exposure limits or action levels as required.
Annex D contains information-c.> ou er factors which can affect human response to hand-transmitted vibration and
annex E contains guidance o. pre rentive measures for those responsible for occupational health and safety.

To facilitate further progi~ss in this field and to allow the quantitative comparison of exposure data, uniform
methods for meastring and reporting exposure of human beings to hand-transmitted vibration are desirable.
Further information is ~ontained in annex F.


https://www.stdhive.com/standards/as-iso-53491-2013-pdf/

AS ISO 5349.1—2013 1

AUSTRALIAN STANDARD

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

Part 1:
General requirements

1 Scope

This part of 1SO 5349 specifies general requirements for measuring and reporting hand-trans.fitted vibration
exposure in three orthogonal axes. It defines a frequency weighting and band-limiting fiters to .ilow uniform
comparison of measurements. The values obtained can be used to predict adverse effects ~f hand-transmitted
vibration over the frequency range covered by the octave bands from 8 Hz to 1 000 Hz.

This part of ISO 5349 is applicable to periodic and to random or non-periodic vibratan. . ovisionally, this part of
ISO 5349 is also applicable to repeated shock type excitation (impact).

NOTE 1 The time dependency for human response to repeated shocks is not .y ~nown. Application of this part of
1ISO 5349 for such vibration is to be made with caution.

This part of ISO 5349 provides guidance for the evaluation of han<.tra.'smitted vibration exposure, specified in
terms of a frequency-weighted vibration acceleration and daily exnostre time. It does not define limits of safe
vibration exposure.

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

2 Normative references

The following normative documents contain p. wi<ions which, through reference in this text, constitute provisions of
this part of 1ISO 5349. For dated referenc es, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to ag:~er.ents based on this part of ISO 5349 are encouraged to investigate the
possibility of applying the most re: ant editions of the normative documents indicated below. For undated
references, the latest edition of tt.= ncrmative document referred to applies. Members of ISO and IEC maintain
registers of currently valid Interi.ational Standards.

ISO 2041, Vibration and shuck. — Vocabulary.

ISO 5349-2, M~chaenica' vibration — Measurement and evaluation of human exposure to hand-transmitted
vibration — Part .= Proctical guidance for measurement at the workplace.

ISO 8041, Huinan response to vibration — Measuring instrumentation.

IEC €.260, Eler troacoustics — Octave-band and fractional-octave-band filters.
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