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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stan
(ISO member bodies). The work of preparing International Standards is normally carried out

dards bodies
through ISO

technical committees. Each member body interested in a subject for which a technical committee has been
established has the rlght to be represented on that comm|ttee International organlzatlons governmental and

Internpational Electrotechmcal Commission (IEC) on aII matters of electrotechnlcal standardization

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC DirecCtives, K
The main task of technical committees is to prepare International Standards. Draft\Internation
adopted by the technical committees are circulated to the member bodies for.voting. Publi
Interpational 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 document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patént rights.

Throyighout the text of this document, read “...this:\European Standard...” to mean “...this

Part 2.
Al Standards

cation as an

ect of patent

ubcommittee
fion between

International

For the purposes of this International Standard, the CEN annex regarding fulfiiment of European Council

Diredtives has been removed.

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=1cf17fae0ac01cbc06b5644d4fdc1fa6

ISO 20643:2005(E)

Contents
page
0 =T o v
1o T 0o o o T Vi
1 S T o - N 1
2 NOrMAIVe referE@NCES ......ccceuiiiei i ress s rsas s s e sas s ran s s ranssssransssssennssssennnssrennnsnnssennns e thite|eennssnennnnns 2
3 Terms,[definitions and SYmMDbOIS............oo e e e 2
3.1 Terms And defiNitIoNS ..o s rr s rsss s s rsssssssenssssssnnsssrennssssennsfonsashenssrennnss | ennsssennnnnn 2
B T3 1 1.4 o T - SRS ¢ O SURRF AOSSRN 3
4 Basic gtandards and vibration test COdes ... e e s e e 4
5 Descrigtion of a family of machines...........cccocciiiriiiiccccccccrr el e ssnse e en s e 4
6 Characlerization of VIbration..........cccccceiiiiiiiiieieciiirrerree s e e de 0 Serrreressmssssssseressnsesnnnssssss | eeesnnnannsnes 4
6.1 Direction of MEASUIrEMENt .........ceeueiiiiiiiiiee s rrersssas s s e rssssSadersrerensnnnssssssereesnnnsssssssssssrenns fanssssnreennns 4
6.2 Locatign of MeasSUrEemMEeNt...........ccceeeuiiiiiiiiiieeiirrrrrrresessrrrerrssssssssssrashestesssssereesnsnssssssseressnnsssssssssssenes fsnsssssssrens 5
6.3 Magnitlide of VIDration............oo e i S e 6
6.4 Combination of vibration dir@Ctions.........cccciiiieiiiiiiiiii e it essss s rss s s ssss s rsassssrenssssrenssssearannss | rennssssnnnans 6
7  Instrunjentation requIremMents..........coooiiin e e e e 7
5 1= 4 U= - o S 7
7.2 Mounting of traNSAUCEIS ........coiiiiiiiiiiir s s s as s ss s nn e s snn e s snsanns [oessnsnsnnans 7
7.2.1Specififation of tranSAUCET ...........eeee e N s e e 7
7.2.2Fastening Of traNSAUCET .........ooi i (e rr e s s smnr e e e e s s s sssmne e e e es s s s s s snmn s e e e e essnssnnnenessnnsss]mnnnnnnesnnnen 7
7.3 Frequency Weighting filter..........ccceiiiii i e cssse e e s ssssnr e s es s s nmns e e e e e s ses s ne e e e s snnsnnsfmnnnesnssnnnns 7
7.4 Integration tiMe......cccooiiiiiiiiiiiiiriir s eed s s e s s s s s e s s s s s s s s e s s s s s nsssssnssnnnnnnsasmnssssssssssssssssennnnnnnnnnnnnnnnnns nnnnnnnnnnnnn 7
7.5 Auxilialy equipment .........ccociviimimmmmmmmeess e g st es s se s e s s s s s s s s s s s ss s s s s r e e s s e s rr s s s nrnnnnnnnnnnnnsnnnnnnnnnnnnnns snnnnnnnnnnnns 7
7.6 Calibrafion of the measurement ChaiN ..........ceeuiiiiiiiiiercrrr e rrr s ss e e e s ssnssssrereesnes fsnnnssssereens 8
8 Testind and operating conditions™of-the machinery.........ccccccccrriii s f e, 8
20 € T=Y o U= - s S 8
8.2 Operating CONAitioONS.......coou it s [ 8
8.3 Other dquantities to be speCGified...........cooen s 8
8.4 Attached equipment, workpiece and task........c.cccoiriciiiimin i 8
TR T O o 1= - 1 1 e P RS 9
9 Measurnement procedure and Validity ........cccccooiiioiiimini e e 9
9.1 Reported Vibration ValUe ... sssssr s r s s ssssns e e s ss s s smn s s e e e essnssssnnenessnnssnsfmnnenensnnnnns 9
9.2 Declargtion and verification of the vibration emission value ...........ccccvveeciiiiiiimemecinrresrrerees frsssrreeeeen 9
0|1 T EST U (=T 42 T=1 01 =Y o o o Y IO 9
Annex A (normative) Summary of information to be given in the vibration test code..........c.ccccccevumerrnnnnnnn. 1
Annex B (informative) Possible sources of errors during vibration measurements.............ccccccevvmeerrrnnnnnnnn. 13
Annex C (normative) Procedure for developing a vibration test code for a specific category of hand-
held or hand-guided MACRINErY ... ——————————— 14
[ ] o1 LT T T o 7/ 15

iv © 1SO 2005 - All rights reserved


https://standardsiso.com/api/?name=1cf17fae0ac01cbc06b5644d4fdc1fa6

ISO 20643:2005(E)

Foreword

This document (EN ISO 20643:2005) has been prepared by Technical Committee CEN/TC 231 "Mechanical
vibration and shock", the secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 118
"Compressors, pneumatic tools and pneumatic machines".

This European-Standard shall be gi\mn the status of a national standard, either hy pnhlira’rinn of an-identical text or

by endors

July 2005

This docu

ment supersedes EN 1033:1995.

bment, at the latest by July 2005, and conflicting national standards shall be withdrawn<at|the latest by

This document has been prepared under a mandate given to CEN by the European Commission and the European

Free Trad

For relatio|

This docu

b Association, and supports essential requirements of EC Directive(s).

complemgntary to EN 12096.

New or r
machines
based on
EN 28662

According
countries

will be based on this document. All currently existing parts of EN 28662/EN ISO 8662,
EN 28662-1:1993. It is envisaged that EN 28662-1.1993 will be withdrawn when all parts
EN ISO 8662 have been revised in accordance.with this document.

to the CEN/CENELEC Internal Regulations, the national standards organizations of
re bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Repub

Estonia, Fjnland, France, Germany, Greece, Huhgary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxem
Netherlandls, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and United K

©1SO

hship with EC Directive(s), see informative Annex ZA, which is an integral part of this documgent.

ment provides concrete rules for the application of EN 12786\'in relation to vibration tesf codes. It is

bvised vibration test codes in the standards series EN 28662/EN ISO 8662 for portable hand-held

however, are
of the series

he following
ic, Denmark,
bourg, Malta,
ngdom.
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Introduction

Human exposure to mechanical vibration from hand-held or hand-guided machinery can interfere with comfort,
working efficiency and, in some circumstances, health and safety. According to EN ISO 12100-2 the risks created
by vibrating machinery need to be minimized and the residual risk from vibration need to be noted in the relevant
instruction handbook. This, ideally, will be based on the vibration emission magnitude reported in accordance with
this document or the relevant vibration test code, but additional information for use may be required (see Clause 6

in EN ISO 13
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that the type test method may not identify all the mechanisms that generate vibration
sed in the real operational environment. Factors such as the workpiece, the process and th
important influence on the vibration magnitudes. For this reason the type test measureme

measurements to evaluate vibration exposure at the workplace, but-‘should be
e to be able to be used for preliminary assessment of risk.

gnitudes in type tests shall be within the range of measurements made in the field, bu
pe tests require accurate and reproducible conditions. It is essential that different laborato
ults within specified limits. This requires that the process or way in\which the machine is m
ned. The operating conditions should be well defined, they should preferably be a real proce
hich the machine is designed. If it is intended to be used €ora variety of tasks and the
an artificial process may be used which is not in line with.the typical use of the machine in {
s equivalent data. If two machines produce significantly different magnitudes of vibration
en the test should be capable of demonstrating this difference.

bnt is intended to assist technical standardization committees responsible for specifid
preparing vibration test codes to ensure that such vibration test codes:

lomogeneous as possible with each individual test code having the same basic structure;

Il accordance with basic type<B standards on measurement of vibration emissions;

machinery under_consideration.
st code for a*family of machinery prepared in accordance with this document:

vibratieh.'€mission data which allow the determination of the vibration state-of-the-art for
'y andthe identification of a machine which has significantly greater or smaller vibration emis
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same type irrespective of the date or location of the testing;

c)

magnitudes resulting from intended uses of the machinery;

d)
normal u

e)

f)

Se;

identifies parameters that have a significant influence on the vibration emission of the machinery;

directions;

vi

hery of the

produces vibration emission values and uncertainties corresponding to the upper quartile of vibration

specifies the operating conditions of the machine during testing that are, so far as practicable, representative of

specifies installation and mounting conditions of transducers, measurement positions and measurement
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g) prescribes equipment used during testing and
h) requires recording of the values of machinery operating parameters that may influence vibration emission.

This document can be used, in the absence of an agreed vibration test code, as a guide to determine vibration
emission values and to define test parameters that may influence vibration emission to be recorded.

This document is a type-B standard as stated in EN ISO 12100-1.

The provisions of this document may be supplemented or modified by a type-C standard. However, for machines
which are covered by the scope of a type-C standard and which have been designed and built according to the provisions of
that standafd, the provisions of that type-C standard take precedence over the provisions of this type-B standarg.

© ISO 2005 — All rights reserved vii
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1 Scope

This document provides the basis for the drafting of vibration test codes for hand-held and hand-guided power-
driven machinery. It specifies the determination of hand-transmitted vibration emission in terms of frequency-
weighted root-mean-square (r.m.s.) acceleration during type testing. For machines where vibration test codes do
not exist, it may also be used for determination of emission values and contains sufficient guidance for designing
an appropriate test.

NOTE Vipration test codes based on this document should define measuring procedures which provide| controlled,
repeatable and reproducible results which are, as far as possible, in agreement with the vibration values measured at the
machine-hand| contact surfaces under real working conditions and for which the uncertainties of measurement'are qyantified.

This documgnt is applicable to hand-held power tools (e.g. chipping hammers, sanders), hand-guided powered
machines (e)g. lawn mowers, single-axle tractors, vibratory rollers) and other types of powetéd machineq fitted with
handles, guigling beams or similar means of control. It is applicable to machinery of all' power sources [(electrical,
hydraulic, pnumatic, internal combustion engine, etc.).

It does not apply to fixed machinery in which the vibration is transmitted to the hands of the user through the
workpiece.

This document is not applicable to vibration transmitted from steering wheels or control levers of mobile machinery
where the operator's position is on the machine, see EN 1032.

It is restricted to translational vibration measured in three orthogenal directions at the hand-machine interface.

This document should be applied with caution to machines_producing single and repetitive shocks with alfrequency
of occurrence lower than 5 Hz. For such machines, it is nat known whether frequency-weighted root-mgan-square
acceleration [values are related to the risks to health) and additional measurements may be requifed. When
developing v|bration test codes for such machines the-information in CEN ISO/TS 15694 should be consiflered.

This document is not applicable to vibration test.codes published before the date of publication of this document by
CEN and, when used as test code, to hand+held and hand-guided machinery manufactured before that date.

This documént does not present limits”“or recommended vibration values. It does not give any gdidance or
recommenddtions for determinationyof human exposure to vibration at the workplace. For such irfformation,
reference is made to EN 1SO 5349+1"and EN I1SO 5349-2.

© ISO 2005 — All rights reserved 1
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

EN 12096, Mechanical vibration — Declaration and verification of vibration emission values.

ENV 28041, Human response to vibration — Measuring instrumentation (ISO 8041:1990).

EN ISO 5349 1’ Mechanical vibration — Measurement and evaluation of hyman exposure to_hand-=transmitted
vibration — Fart 1: General requirements (ISO 5349-1:2001).

ISO 2041:19P0, Vibration and shock — Vocabulary.
ISO 5347 (al| parts), Methods for the calibration of vibration and shock pick-ups.
ISO 5805:19P7, Mechanical vibration and shock — Human exposure — Vocabulary.

ISO 16063 (3ll parts), Methods for the calibration of vibration and shock transduceérs.

3 Termsj definitions and symbols

3.1 Terms and definitions

For the purppses of this document, the terms and definitionsigiven in ISO 2041:1990 and 1SO 5805:1997 and the
following apgly.

311
family of machinery
machines of gimilar design to fulfil the same functions

EXAMPLE chain saws

3.1.2
hand-guideq machine
machine whigh is guided by thesoperator with his hands, such that the vibration exposure is obtained through the
handles, stegring wheel or tiller

[EN 1SO 5349-2]

EXAMPLE walksbehind cutting machine, swing grinder

3.1.3
hand-held power tool
powered tool which is held in the hand and for which a feed force is necessary to fulfil a task

EXAMPLE electric drill, pneumatic chisel, chain-saw

314

inserted tool

interchangeable or replaceable attachment which fits into or onto a hand-held power tool or hand-guided machine
for performing the intended operation

EXAMPLE drill bit, chisel, saw chain, saw blade, abrasive wheel

2 © 1SO 2005 — All rights reserved
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3.1.5
equipment
specific interchangeable attachment other than an inserted tool to complete the machine

EXAMPLE guards, side handles

3.1.6

operation

identified task for which a representative vibration magnitude measurement is made; this may be for a single phase
of a task or a working cycle, that means a set of tool operations which are necessary to fulfil a task

31.7
operator
person uging a power tool

3.1.8
tool operation
any peridd during which a power tool is operating and the operator is being exposed to hand-transmitted vibration
[EN ISO p349-2]
3.1.9
workpie¢e
item being operated upon by a power tool

[EN 1SO 5349-2]

3.2 Symbols
In this dgcument, the following symbols are used.

anw() instantaneous single-axis acceleration value of the frequency-weighted hahd-transmitted
vibration at time t, in m/s?

ahw root-mean-square (r.mfs.)" single-axis acceleration value of the frequency-wgighted hand-
transmitted vibration, in.m/s?

8hwxo Gk Bhwz values of ay,, in-m/s?, for the axes denoted x, y and z respectively

ahy vibration fotal value of frequency-weighted r.m.s. acceleration, in m/s?; it is the root-sum-of-
squareg-of the a,, values for the three measured axes of vibration

an arithmetic mean value of the measurement results of runs and operators, in mjs?; this is the
result of the test

and declared vibration value in m/s? (the quantity denoted a in EN 12096)

OR standard-deviation-of reproducibility

K uncertainty in m/s? of anq as defined in EN 12096

Cy coefficient of variation of a test series, defined as the ratio of the standard deviation of a series

of measurement values and the mean value of the series:

Sn-1
C, =

ahw

where

© ISO 2005 — All rights reserved 3
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N
Z(ahwi —a,,)" is the standard deviation
i=1

S
N -1

Sn-1 :\/

a,, is the mean value of the series in m/s?

anwi is the i-th value measured in m/s?

AL

A ;D t;IU IIUIIIbUI Uf IIIUdDUIUd vaiuua
4 Basic standards and vibration test codes
The preparafion of vibration test codes for hand-held and hand-guided machinery.shall be basgdd on the
requirements|of this document and, for declaration and verification, also on the requirements of EN 12094.
A vibration tgst code is a type-C standard relative to a specified family or sub-family“or type of machinery. It shall
give all the Information necessary to carry out efficiently the determination, declaration and verificatjon of the
vibration emigsion characteristics. It shall ensure compatibility and allow comparison of test results. A symmary of
the requirements of this document for vibration test codes is given in AnnexA!
Where no specific vibration test codes exists for a family of machines; this document shall be used as a [test code.
In such casep details of the measurement method and machine operation (see Clauses 6, 7 and 8) shall be fully
reported.
NOTE EN 12096 gives guidance on how to declare the vibration emission values of machinery, and specifies requirements
for verification pf declared values.
5 Description of a family of machines
The family ortype of machinery covered by the Vibration test code shall be described unambiguously and in detail.
In describing|the configuration of the machinery, a vibration test code shall:
— identify pny inserted tools used ‘in’ the operation of the machine under test and which may influbence the
vibration emission;
— specify the selection of other equipment which may influence the vibration emission and which shajl be used
during the¢ determination of vibration emission;
— identify the range-.of applications for which the vibration test code is intended.
6 Characterization of vibration
6.1 Direction of measurement

Translational vibration transmitted to the hand is related to the x, y or z directions shown in Figure 1. For a family of
machinery, these directions of vibration measurement shall be defined in the vibration test code.

NOTE

Other directions of vibration (e.g. rotational motion) are not dealt with in this document.

© 1SO 2005 — All rights re
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X /.
/ ™~
y

a) "Handgrip" position
(In this position, the hand grips a cylindrical hand grip)

s

b) "Flat palm" position
(In this position; the hand presses down onto a spherical hand grip)

Figure 1 — Directions of vibration measurement

6.2 Location of measurement
As a basic|rule, meastirements shall be made simultaneously in three directions for each hand positior].
If, in somg cases,\it is not possible to make vibration measurements in three axes, the vibration test code may

specify that measurements are made only in one or two axes, but the axis of greatest vibration shal| be included
(where thig can be identified).

Sequential measurement in the three directions is undesirable, and is more time consuming. However, it is
permissible where the total size or mass of three transducers prevents correct operation of the machine or is likely
to affect the measurement (see 7.2.1).

Measurements shall be carried out as close as possible to a point on the grip surface half-way along the length of
the grips or at such places where an operator normally holds the machine during a typical operation. If the placing
of the switch actuator makes this impossible then the accelerometer shall be placed as close as possible to the
hand between the thumb and the index finger.

It is possible to get differences between vibration measurements across the width of the hand position, particularly
for hand-held power tools with side handles such as angle grinders, and especially where these handles are

© ISO 2005 — All rights reserved 5
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flexibly mounted. In these cases, two accelerometer positions shall be used, located at either side of the hand
position and the mean value of the magnitudes measured at the two positions shall be calculated.

The specification of measurement positions shall be given in the vibration test code.

When machines are operated with two hand grips, the vibration at both hand positions shall be measured and
recorded. If it can be shown that the vibration magnitude at one grip is dominant the vibration test code may specify
that measurements are made only at that gripping zone. Where inserted tools must be held by the operator (e.g.
chipping hammer chisels) this is likely to be the hand position of greatest vibration and should be included in the

evaluation of

6.3 Magni
The quantity
The frequeng

The r.m.s. va
acceleration

Requirement

NOTE
information.

Frg

6.4 Comb

The vibration

2

apy = thX -+

where

8hwxs Ghw

vibration emission.

|tude of vibration
Lised to describe the magnitude of vibration shall be the frequency-weighted acceleration ay,
y weighting to be used is defined in 7.3.

lue ay, in accordance with this document is defined as the r.m.s. valde)of the frequency
Signal any(f):

(1) dt}

5 for the integration time T are given in 7.4.

bquency analysis is recommended in order to check-the validity of the measurements and to providg

ination of vibration directions
total value a,, is determined from

ahwy + Uwz

are thie ym.s. values of the frequency-weighted acceleration in the x-, y- and 2
respectively

y 8hwz

If measuremgnts are-not made in all three directions, the value a;, shall be estimated using the measure

available and
requires a
see EN ISO

the vibration test codé.

a carefully considered multiplying factor. The vibration magnitude in the axis of greates

in m/s2.

-weighted

b additional

-direction,

d value(s)
[ vibration

nultiplying factor in the range 1,0 to 1,7 to give the vibration total value (for fu

Allbhara . A Q o ac S ha o ato - oha ha
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© 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=1cf17fae0ac01cbc06b5644d4fdc1fa6

ISO 20643:2005(E)

7 Instrumentation requirements

7.1 General
The vibration measurement system shall be in accordance with ENV 28041.
Instrumentation for measuring other parameters (e.g. for controlling the working conditions), whose characteristics

are not covered by ENV 28041, shall be specified in the vibration test code. The justification for use of such
instrumentation shall be given, together with a detailed specification of the instrumentation.

7.2 Maqunting of transducers

7.2.1 Specification of transducer

The vibrgtion values as specified in 6.3 shall be measured using transducers and othefr@ppropriate Imeasurement
equipment conforming to ENV 28041.

The totallmass of the vibration transducer and its mounting shall be small enough, compared with that of the tool,
handle, efc., on which it is mounted, not to influence the measurement resuilt.

NOTE This is particularly important for light-weight plastic handles (see EN1SO 5349-2 for further informatign).

Factors such as the transverse sensitivity (less than 10 %), the ambient temperature range, the typical temperature
transient sensitivity and the maximum shock acceleration shall be‘¢considered in the selection of transflucers.

7.2.2 Fastening of transducer

The trangducer and the mechanical filter, if used, shall’ be rigidly attached to the vibrating surface| Guidance on
mounting| of transducers is given in EN ISO 5349-2;

Mechanigal filters or other appropriate means-may be needed to minimize measurement errors likely fo occur when
measuring vibration containing impulsive elements, such as occur in percussive tools.

NOTE High acceleration in the high=frequency components of the vibration can cause the accelerometer tg generate false
signals (eg. dc shift) in the frequency range of interest because of excitation of the resonance of the transducer ifself.

7.3 Frequency weightingfilter

Frequendy weighting in-aecordance with EN ISO 5349-1 shall be used.

7.4 Intpgrationtime

An integrating‘device equipped with linear integration facilities shall be used in order to obtain r.m.s. vilues.

The integration time for measurements shall be as long as reasonably possible and normally not less than 8 s for
hand-transmitted vibration measurements.

The integration time shall be defined in relevant vibration test codes to be consistent with the duration of the test
according to 8.1.

7.5 Auxiliary equipment

The test code may also require the measurement of quantities other than acceleration (e.g. feed force, cutting
speed, hydraulic pressure). In such cases the test code shall specify the device or instrument to be used.

© ISO 2005 — All rights reserved 7
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7.6 Calibration of the measurement chain

The whole measurement chain shall be checked both before and after a sequence of measurements by using a
calibrator which produces known acceleration at a known frequency.

The transducers shall be calibrated in accordance with 1ISO 5347 and ISO 16063. The whole measurement chain
shall be checked according to the requirements in ENV 28041.

8 Testing and operating conditions of the machinery
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8.4 Attached equipment, workpiece and task

The attached equipment or inserted tools to be used with the machine, the workpiece and the task shall be
specified in the vibration test code. The specified attached equipment or inserted tools shall be appropriate for the
workpiece and task, as specified in the manufacturer’s information for use.

NOTE 1
equipment can

NOTE 2

alter the vibration magnitude considerably.

It should be noted that even small differences in size, shape, material, wear, unbalance, etc. of the attached

Care should be taken that the location of the workpiece on its support does not affect the results of the test.
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8.5 Operator

The vibration of the machine is influenced by the operator. The operator shall therefore be skilled and able to
operate the machine properly, that means he shall be experienced in the use of the tool. The measurements shall

be

made with at least three operators. If it can be shown that the vibration is not affected by operator

characteristics, it is acceptable to perform measurements with one operator only.

The vibration test code shall give the number and qualification of operators.

9

9.1

Measurement procedure and validity

Regported-vibration vatue

Unless qtherwise specified in the vibration test code (see 8.5) three series of five consecutive tests are to be

carried gut using a different operator for each series.

If measyrements are made in three axes the results of each direction shall be combined using equation (2) to

obtain the vibration total value ay,.

If the cogfficient of variation Cy of the five vibration total values a, recorded for each series is less thhan 0,15 or the
standard deviation sy_4 is less than 0,3 m/s?, the measuring procedure is accepted, otherwise it shall be checked

for errorg (see Annex B which provides information on possible sources of erfors of measurement).

The megsurement result a, shall be determined as the arithmetic mean of vibration total values ovgr all runs and

operators.

If values|have been obtained for different hand positions, the@reatest value shall be the basis for the|declaration.

9.2 Declaration and verification of the vibration emission value

The resylt a, is the basis for the declared value aq\(for declaration, see EN 12096).

To

informatipn concerning the standard deyiation of reproducibility, or.

NOTE Verification of the declared.value is discussed in EN 12096.

10

determine the uncertainty K of the declared value according to EN 12096, the vibration test gode shall give

Measurement report

A vibratipn test code shall specify all the items to be included in the measurement report. The report shall, as a

minimuny, include the,following information:

a)

b)
c)
d)
e)
f)
9)
h)

reference to-the relevant vibration test code (where no vibration test code exists, reference shpll be made to
this|document);

spe cification of the machine tested (i e manufacturer type and serial number of the machine ef .);

attached equipment and/or inserted tools;

operating and testing conditions (pressure, voltage, feed force, speed, duration and number of test runs, etc.);
measuring institution (e.g. laboratory, manufacturer);

date of measurement and name of the person responsible for the test;

instrumentation (accelerometer mass, filters, integrators, recording system, etc.);

position and fastening of transducers, measuring directions and individual vibration values when relevant (e.g.
recorded by photos);
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i) the arithmetic mean value of the frequency-weighted r.m.s. vibration a,, characterizing the vibration emission
value apg;

j)  the uncertainty, K, of the vibration emission value ayg.

It is good practice to report all the measured values (i.e. for all axes of vibration, runs and operators) as well as the
overall result apq.

Vibration test codes may add further demands on information in the measurement report.

Any deviations from the vibration test code or from the basic standard(s) upon which it is based are to be reported
together with the technical justification for such deviations.
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Annex A
(normative)

Summary of information to be given in the vibration test code

This annex constitutes a minimum list of items that shall be dealt with in vibration test codes, in accordance with the
requirements of this document.

a) The family of machinery and range of application to which the test code applies (see Clause 5),
b) Mepsuring directions (see Clause 6):
— | Definition of the reference axes;
— | Indication of the dominant axis, if any exists.
c) Instrumentation requirements (see 7.1):
— | Specific details of the instrumentation, if not covered by ENV 28041.
d) Transducers (see 7.2):
— | Specific transducer mounting conditions;
— | Description of mechanical filters if used;
— | Location of transducers;
— | Tolerance on the location of the transducers;
— | Mass of accelerometers and fixing system or adaptors for measurements on the handles.
e) Frequency weighting (see 7.3):
— | Frequency range to be used.
f)  Intggration time (see 7.4):
— | Integration time to be used.
g) Testing and operating conditions’(see Clause 8):
— | Operating conditionsuring which the vibration values shall be determined;
— | If relevant, simulated”and/or simplified operating conditions;
— | Specification-of test rig, if used;
— | Values required for each of the operating parameters influencing the vibration emitted by the machinery;
— | Tool.and workpiece or material, if relevant;

— | Work cycle and number of work cycles, if applicable;

— "Number and qualificafion of operators.
h) Vibration measurement and analysis (see Clause 9);
— Number of measurements required to determine the vibration emission value;

— Expected standard deviation of reproducibility for declaration to derive the uncertainty K.
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