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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 1SO
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-governmentat, Inm_ffaison with 1ISO, _also take part I the Work. 1S9O collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
The main thsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting..‘Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

ISO 289278 was prepared by Technical Committee ISO/TC 118, .Compressors and pneumatic tqols,
machines and equipment, Subcommittee SC 3, Pneumatic tools and machines.

This first ediition of ISO 28927-8 cancels and replaces 1ISO 8662-12:1997, of which it constitutes a technical
revision. The most important changes are

— vibratign measurement in three axes and at both handpositions,
— new trgnsducer positions, and
— improvgd definition of transducer positions-and orientation.

ISO 28927 |consists of the following parts;. under the general titte Hand-held portable power tools — [est
methods fof evaluation of vibration emission:

— Part 1:|Angle and vertical gririders")
—  Part 2:|Wrenches, nutrubniers and screwdrivers?)
—  Part 3:|Polishers and'rotary, orbital and random orbital sanders®)

—  Part 4:|Straight.grinders*)

1) Together with Part 4, replaces ISO 8662-4, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 4: Grinders.

2) Replaces ISO 8662-7, Hand-held portable power tools — Measurement of vibrations at the handle — Part 7:
Wrenches, screwdrivers nut runners with impact, impulse and ratcheting action. All screwdrivers and nutrunners except for
one-shot tools now covered.

3) Replaces I1SO 8662-8, Hand-held portable power tools — Measurement of vibrations at the handle — Part 8:
Polishers and rotary, orbital and random orbital sanders.

4) Together with Part 1, replaces ISO 8662-4, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 4: Grinders.

iv © 1SO 2009 - All rights reserved
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— Part 5: Drills and impact drills®)
—  Part 6: Rammers®)
—  Part 7: Nibblers and shears”)

— Part 8: Saws, polishing and filing machines with reciprocating action and small saws with oscillating or
rotating action

— Part 9: Scaling hammers and needle scalers®)

— | Part 10: Percussive drills, hammers and breakers®)

— | Part 11: Stone hammers10)

5) Replaees. SO 8662-6, Hand-held portable power tools — Measurement of vibrations at the handle — Hart 6: Impact
drillg. Non-impacting drills now covered.

6) |

7) Replaces ISO 8662-10, Hand-held portable power tools — Measurement of vibrations at the handle — Part 10:
Nibblers and shears.

9: Rammers.

8) Together with Part 11, replaces ISO 8662-14, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 14: Stone-working tools and needle scalers.

9) Replaces ISO 8662-2, Hand-held portable power tools — Measurement of vibrations at the handle — Part 2: Chipping
hammers and riveting hammers, 1SO 8662-3, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 3: Rock drills and rotary hammers, and 1SO 8662-5, Hand-held portable power tools — Measurement of
vibrations at the handle — Part 5: Pavement breakers and hammers for construction work. Chipping and riveting hammers,
rock drills and rotary hammers all covered.

10) Together with Part 9, replaces 1ISO 8662-14, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 14: Stone-working tools and needle scalers.
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Introduction

This docum

ent is a type-C standard as stated in ISO 12100.

When requirements of this type-C standard are different from those which are stated in type-A or -B standards,
the requirements of this type-C standard take precedence over the requirements of the other standards for
machines tiiat have been designed and built according o the requirements of this type-C standard. |
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n test codes for portable hand-held machines given in ISO 28927 are based on ISO 20643, w
ral specifications for the measurement of the vibration emission of hand-held andyhand-gu
ISO 28927 specifies the operation of the machines under type-test conditions’ and 9
s for the performance of type tests. The structure/numbering of its clausés  follows thg

rinciple for transducer positioning first introduced in the EN 60745 series\of European standarg
presenting a deviation from 1SO 20643 for reasons of consistency. The/transducers are prim
next to the hand in the area between the thumb and the index finger, where they give the |
to the operator gripping the machine.

h found that vibrations generated by files and saws .aty considerably in typical use.
g saws and files, the motion of reciprocation is the prime source of vibration. The variatig
to variations in the handling of the machine and the, characteristics of the material worked

ISO 28927 uses a working process where~the machine is used to cut sheet metal or wooq
hieve good reproducibility, it is importantithat the material have good support and that the filg
used be in good condition. The procedures of ISO 5349 are required whenever exposure at
5 to be assessed.
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obtained are type-test values intended to be representative of the average of the upper quarti
tion magnitudes in real-world use of the machines. However, the actual magnitudes will
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considerably from time to time and depend on many factors, including the operator, the task and the inse
tool or congumable. The state ofmaintenance of the machine itself might also be of importance. Under
working conditions the influenceésof the operator and process can be particularly important at low magnitu
It is therefqre not recommended that emission values below 2,5 m/s2 be used for estimating the vibrz
magnitude yinder real working conditions. In such cases, 2,5 m/s? is the recommended vibration magnitudg
estimating the machine.vibration.

that
jher

If accurate paluesfor a specific work place are required, then measurements (according to 1ISO 5349) in
work situatipn eould be necessary. Vibration values measured in real working conditions can be either hi
or lower thgnhe values obtained using this part of ISO 28927.

Higher vibration magnitudes can easily occur in real working situations, depending on the characteristics of
the material being worked on, the condition of the inserted tool and the handling of the machine.

The vibration test codes given in I1ISO 28927 supersede those given in ISO 8662, whose parts have been
replaced by the corresponding parts of ISO 28927 (see Foreword).

NOTE ISO 8662-11, Hand-held portable power tools — Measurement of vibrations at the handle — Part 11: Fastener
driving tools, and ISO 8662-13, Hand-held portable power tools — Measurement of vibrations at the handle — Part 13:
Die grinders, could be replaced by future parts of ISO 28927.
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Scope

part of ISO 28927 specifies a laboratory method for measuring hand-transmitted vibration em
dles of hand-held, power-driven saws, polishing and filing machines_with reciprocating actio
s with oscillating or rotating action. It is a type-test procedure for-establishing the magnitude of
gripping areas of a machine run under specified test conditions,\t is intended that the results
pare different models of the same type of machine.

part of ISO 28927 is applicable to reciprocating files intended for surface finishing equipped
Ehing tool, saws intended for parting sheets, plaster.fer’medical use or wood, or equipped with
iIse on all kinds of materials, and small circular saws primarily intended for cutting metal o
rials (see Clause 5), whether driven pneumatically or by other means. It is not applicable to f
ally used with one hand on the file blade, nor to large circular saws intended for cutting wood.

E To avoid confusion with the terms <power tool” and “inserted tool”, machine is used for the form
Hocument.

Normative references

following referenceddocuments are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any:amendments) applies.

2787:1984, Rotary and percussive pneumatic tools — Performance tests

5349:2001 (all parts), Mechanical vibration — Measurement and evaluation of human expost
smijtted vibration

ISO

ISO

ssion at the
n and small
vibration in
be used to

vith a file or
h saw blade
- composite
les that are

br throughout

For dated
referenced

re to hand-

539172003, Prreurmatic toofsara mractines — Yocabutary

17066:2007, Hydraulic tools — Vocabulary

ISO 20643:2005, Mechanical vibration — Hand-held and hand-guided machinery — Principles for evaluation
of vibration emission

EN

ISO

12096:1997, Mechanical vibration — Declaration and verification of vibration emission values

16893-1:2008, Wood-based panels — Particleboard — Part 1: Classifications
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3 Terms, definitions and symbols

For the purposes of this document, the terms and definitions given in ISO 5391, ISO 17066 and ISO 20643,
and the following terms, definitions and symbols, apply.

3.1 Terms and definitions

3141
circular saw
machine equipped with a rotary saw blade

NOTE dapted from ISO 5391:2003, definition 2.1.8.1.

3.1.2
oscillation|saw
machine equipped with a saw blade that moves with an angular reciprocating movement

313

reciprocating saw
sabre saw
hack saw
machine with a rotary or reciprocating motor, adapted to drive a saw blade in a eciprocating motion

[ISO 5391:20083, definition 2.1.8.3]

314
jig saw
saw with a feciprocating and pendulum motion

[ISO 5391:2003, definition 2.1.8.5]

3.1.5
reciprocating filing and polishing machine
machine with a rotary and reciprocation motorthat drives a file or polishing inserted tool in an anguldr or
straight reciprocating motion

3.2 Sympols
Symblol Description Unit
Ahw root-mean-square (r.m.s.) single-axis acceleration value of the frequency- m/s2
weightedyhand-transmitted vibration
Ahy vibration total value of frequency-weighted r.m.s. acceleration; root sum of m/s2
squares of ay,, values for the three measured axes of vibration
Ay arithmetic mean value of a,, values of runs for single operator using one m/s2
hand position
ap arithmetic mean value of ap,, values 1or all operators for one hand position mrs2
a arithmetic mean value of a,, values for one hand position on several m/s?
machines
Ang declared vibration emission value m/s?
Sh-1 standard deviation for a test series (for a sample, s) m/s2
OR standard deviation of reproducibility (for a population, o) m/s2
Cy coefficient of variation for a test series
K uncertainty m/s?2

2 © 1SO 2009 - All rights reserved
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4 Basic standards and vibration test codes

This part of ISO 28297 is based on the requirements of ISO 20643 and corresponds to its structure in respect
of clause subjects and numbering except for the annexes.

Annex A presents a model test report and Annex B the means for determining the uncertainty, K.

5 Description of the family of machines

..... inishi aguipped-with a file or

polishing tool, and to hand-held machines intended for parting sheets, plaster for medical use_6rywood, or for
uselon all kinds of materials, and for cutting metal or composite materials.

Figdres 1 to 9 show examples of typical saws and files covered by this part of ISO 29827;

Figure 1 —Straight oscillating saw

Figure 2 — Small circular saw

© 1SO 2009 - All rights reserved 3
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Figure 3 — Reciprocating saw with bow handle

Figure 5 — Straight reciprocating saw

4 © IS0 2009 — All rights reserved


https://standardsiso.com/api/?name=48e4ad3f082c35211e16519d9b1d0e38

ISO 28927-8:2009(E)

D
Figure 6 — Jig saw Oq’

Figure 8 — Angle reciprocating file

© 1SO 2009 — Al rights reserved 5
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Figure 9 — Angle reciprocating file — Alternative design

6 Characterization of vibration

6.1 Dire¢tion of measurement

The vibratign transmitted to the hand shall be measured and reported for three directions of an orthog
coordinate [system. At each hand position, the vibration“shall be measured simultaneously in the t
directions shown in Figures 10 to 18.

6.2 Locdtion of measurements

Measuremgnts shall be made at the gripping zones, where the operator normally holds the machine
applies the[feed force. For machines intended for one-handed operation, it is only necessary to measure

bnal
ree

and
at a

The prescriped transducer location shall be as close as possible to the hand between the thumb and index

possible, measurements shall be made at the prescribed locations.

pver

A secondary location is defined as being on the side of, and as close as possible to, the inner end of| the

handle where the prescribed location is found. If the prescribed location of the transducer cannot be used,
secondary Ipcation shall be used instead.

The prescri

this

Figures 10 to 18 show the prescribed and secondary locations and measurement directions for the hand

positions normally used for the different types of machines in this family.

© 1SO 2009 - All rights reserved
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Ke

1 prescribed location QQ

2 pecondary location (19
Figure 10 — Measurement locations — Straight oscillating 7

Key| .,

1 prescribed location @

2 pecondary location O
e@re 11 — Measurement locations — Small circular saw

© 1SO 2009 — Al rights reserved 7
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QO)
Key q/Q
1 prescribg¢d location Q)
2 secondary location /\’
Figure 12 — Measurement locations — Reciprocating saw with bovw@?dle
N
O
X
Key
1 prescribg¢d location
2 secondafy location
N
Figure 13 &basurement locations — Reciprocating saw with pistol grip
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Key| Q-

1 prescribed location

4
2 pecondary location g‘{/\

Figure 14 — Measurement locations — Straight recip@c(;fing saw

S
N\
Os\

Key, Q
1 prescribed Ioggn
2 Beconda ation

’\v Figure 15 — Measurement locations — Jig saw

7o)
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Key
1 prescribg¢d location
2 secondafy location

Key
1 prescribgd location
2 secondary location

%\%

Fi 7 — Measurement locations — Angle reciprocating file

?\
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Key,|

6.3

The

6.4

The)

app
The]
obta

To
Equ

Y
7
|

prescribed location
secondary location

Figure 18 — Measurement locations — Angle reciprocating file — Alternative desig

Magnitude of vibration

definitions for the magnitude of vibration given'in ISO 20643:2005, 6.3, apply.

Combination of vibration directions

vibration total value defined in ISO 20643:2005, 6.4, shall be reported for both hand pos
icable. It is acceptable to report on and carry out tests on the hand position having the high
vibration total value at that hand position shall be at least 30 % higher than the other. This re
ined during a preliminary\test carried out by a single operator during five test runs.

pbtain the vibration total value, «,,, for each test run, the results in each direction shall be com
ation (1):

2 2 2
ahv=\/ahwx T ahwy T hwz

tions when
est reading.
sult may be

bined using

(1)

7

71

The

7.2

laat y . I
General

instrumentation shall be in accordance with ISO 20643:2005, 7.1.

Mounting of transducers

7.21 Specification of transducer

The

specification of the transducer given in ISO 20643:2005, 7.2.1, applies.

© 1SO 2009 - All rights reserved
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The total mass of the transducers and mounting device shall be small enough, compared with that of the
machine, handle, etc., so as not to influence the measurement result.

This is parti

cularly important for low-mass plastic handles (see ISO 5349-2).

7.2.2 Fastening of transducers

The transducer or mounting block used shall be rigidly attached to the surface of the handle.

If three single-axis transducers are used, these shall be attached to three sides of a suitable mounting block.

For the two
the two tran

NOTE |

7.3 Freq

Frequency-

7.4 Integ

The integra

shall prefer
operation d

7.5 Auxi

axes aligned parallel to the vibrating surface, the measurement axes of the two transducers);
sducer elements in a triaxial transducer — shall be at a maximum of 10 mm from the surface.

is normally not necessary that mechanical filters be used for the measurements.
uency weighting filter
wveighting filters shall be in accordance with ISO 5349-1.

ration time

tion time shall be in accordance with ISO 20643:2005, 7.4./)he integration time for each test
bbly not be less than 8 s, but the actual integration time issdetermined by the duration of mac
efined in 8.4.

liary equipment

For pneumatic machines, the air pressure shall be measured using a pressure gauge with an accuracy e

to or better

For hydrau
than 0,25 1/

For electric
3 % of the §

The feed fo
on a scale.

7.6 Calilk

The specifig

than 0,1 bar'1).

ic machines, the flow shall be measured using a flow meter with an accuracy equal to or bs
min.

bl machines, the voltage shall'be' measured using a volt meter with accuracy equal to or better
ctual value.

rce shall be measured\with an accuracy better than 1 N — for example, with the operator stan

pration

ationsfor calibration given in ISO 20643:2005, 7.6, apply.

— or

run
hine

nual

ptter

han

ding

11) 1 bar = 0,1 MPa = 0,1 N/mm? = 105 N/m2.

12
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8 Testing and operating conditions of the machinery

8.1 General

Measurements shall be carried out on new, and properly serviced and lubricated machines. If, for some types
of machines, a warming-up period is specified by the manufacturer, this shall be undertaken prior to the start
of the test.

Machines intended for one-handed operation shall be held with only one hand during testing. Measurements
shall be made in one location only and for the hand position used. During measurement, a support handle

shal-ret-be-meunted:

Saws and files are tested by cutting or filing a metal sheet or wood rigidly fixed to a supportcDuring testing, a
feeq force shall be applied to ensure stable and smooth operation (see 8.4), and the energy suipply to the
maghine shall be at rated conditions, as specified by the manufacturer.

8.2| Operating conditions

8.21 Pneumatic machines

Dur|ng testing, the machine shall be operated at the rated air pressurein' accordance with the manhufacturer’s
spetifications. The operation shall be stable and smooth. The air préssure shall be measured and feported.
Air ghall be supplied to the machine by means of a hose of the diameter recommended by the machine
manufacturer. The test hose shall be attached to the machine‘via a threaded hose connector, preferably the
one|supplied with the machine. The length of the test hose shall be 3 m. The test hose shall be se¢ured with a
hosg clip. Quick-couplings shall not be used, since theirmass will influence the vibration magnitude.

Thel air pressure of pneumatically powered machines shall be measured in accordance with ISQ 2787 and
maiptained as specified by the manufacturer. During testing, the air pressure measured immediately before
the fest hose shall not drop more than 0,2 bar.below the pressure recommended by the manufacturer.

8.2.2 Hydraulic machines

During testing, the machine shallkbe* operated at the rated power supply, i.e. the rated flow, and shall be used
in agcordance with the manufacturer’s specifications. The operation shall be stable and smooth. A warming up
peripd of about 10 min should-be allowed before starting the measurements. The flow shall be mgasured and
reported.

8.2.3 Electrical machines

Dur|ng testing;\the machine shall be operated at the rated voltage, and shall be used in accordance with the
manufacturer’s’specifications. The operation shall be stable and smooth. The voltage shall be mgasured and
reported.

8.3 —Otherquantitiesto be specified

The feed force shall be measured and reported.

8.4 Attached equipment, work piece and task

8.4.1 General

During testing, the machine shall be equipped and held in a manner typical to that when sawing or filing. The
operation shall be stable and smooth. The working process shall be such that the operator can have an
upright or almost upright posture. The operator shall be able to hold the machine comfortably during the test
(see Figures 19 and 20 for examples). The forces and torques applied to the handles influence the vibration. It
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is therefore important that that the force and torque distribution between the handles equal that under real
working conditions.

Tests are defined for the most common machine types in 8.4.2 below. For machines not covered in 8.4.2, the
following applies.

Measurements shall be made when filing on or cutting the maximum thickness of such materials as specified
by the manufacturer.

New file or sawing blades as specified for the material shall be used for each test.

The machin
rated powe
stable. The

The test rig
saws.

Care shall
resonances

8.4.2 Tes

8.421 J

The test se

a) Jig sayws

Cut a
compo
be sup

The hg
grippin
scale 0

e shall be tested using a feed force giving maximum loading as specified by the manufacture
I, and loaded accordingly. The loading of the tool shall ensure that operation of the machin
cut shall be as near the work-piece support as the machine being tested allows.

be taken to avoid vibrations in the work piece. In no case shall the mountedWwork piece have
within the frequency range for hand—arm vibration that could influencethetest result.

t set-up, conditions and procedures

ig saws and reciprocating saws cutting board

-ups and test procedures for jig saws and reciprocating saws used for cutting board are as follg

horizontal piece of chipboard of quality PE"REG, as specified in 1SO 16893-1, or of sif
sition, 38 mm thick and having a minimum length of 500 mm and width of 600 mm. The board s
borted on resilient material and fixed by.screws or clamps to a test rig.
rizontal feed force (force in directien of the cut) applied to the tool shall be (35 £ 5) N. Exces

r applying a mass on a string\parallel to the workpiece surface via a pulley.

The gy
just gr

needed to keep the guidé-plate of a jig saw in contact with the workpiece is between 50 N and 100 N.

b)

Cut a Vertical piece of chipboard of quality PF REG, as specified in ISO 16893-1, 38 mm thick and ha

a mini

and fixed-vertically by screws or clamps to a test rig.

Reciprocating saws

ide plate shall be in contact with the work piece during the cut, with a force being applied th
at enough to ensure-this. Usually, the downward force, in addition to the mass of the mach

um length of 500 mm and width of 600 mm. The board shall be supported on resilient mat

Ir, at
e is

shall be rigid enough not to influence the test result. Figure 21 show an examplé\of a test rig for

any

WS.

nilar
hall

sive

j force shall be avoided. Methods that can be used to determine the feed force include using a

At is
ine,

ving
Brial

The vertical feed force (force in direction of the cut) applied to the tool in addition to its mass shall be
(40 £ 5) N. The feed force shall be determined — for example, by means of a scale — and shall be
recorded. Excessive gripping force shall be avoided.

The guide plate shall be in contact with the work piece during the cut, with a force being applied that is
just great enough to ensure this. Usually, the horizontal force needed to keep the guide plate of a sabre

saw in

For both jig

14

contact with the workpiece is between 50 N and 100 N.

saws and reciprocating saws used for cutting board:

a new saw blade, as specified for sawing chipboard, shall be used;
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— pendulum systems, if any, shall be set at maximum and, for reciprocating saws, the guide plate shall be fitted:;

— the board excess end shall be 250 mm from the clamp and shall be readjusted at the beginning of each
series of tests;

— each test series shall consist of five test cycles, each comprising the cutting of a 30 mm wide strip across
the 600 mm width of chipboard;

— the duration of measurement shall not be less than 8 s, starting when the saw blade enters the wood and
stopping before it leaves the wood.

In general, stable operation is achieved by a feed force of not more than 100 N.

8.4.2.2 Jig saws cutting sheet metal

Cutla horizontal piece of sheet mild steel having a minimum length of 300 mm, width-0f\100 mm and thickness
of 3lmm. The work piece shall be supported on resilient material and fixed by screws,of clamps to § test rig.

Thel metal sheet excess shall be 80 mm from the clamped area and shall be-readjusted at the beginning of a
series of tests, consisting of five test cycles, each comprising of the cutting-of an approximately|8 mm wide
strip across the 100 mm width of metal sheet.
Thel| horizontal feed force (force in direction of the cut) applied to{the tool shall be (35 =+ 5) Nf Excessive
gripping force shall be avoided. Methods that can be used to determine the feed force include using a scale or
applying a mass on a string parallel to the workpiece surface via a pulley.
The| guide plate shall be in contact with the work piece during the cut, with a force being applieq that is just
great enough to ensure this. Usually, the downward foree, in addition to the mass of the maching, needed to
keep the guide plate in contact with the workpiece is_between 50 N and 100 N.
A n¢w saw blade as specified for sawing mild stéel shall be used.

Thel pendulum system, if any, shall be set in:the “OFF” position.

The duration of measurement shall not-be less than 8 s, starting when the saw blade enters the metal sheet
and|stopping before it leaves the metal sheet.

In general, stable operation is achieved by a feed force of not more than 100 N.

8.4.2.3 Reciprocating saws cutting wooden beams

Cut|a horizontal beam of construction wood, such as fir, having a cross-section of 100 mm x 100 mm and a
minjmum length ef 500 mm.

The|lbeam. shall be supported on resilient material and fixed by screws or clamps to a test rig.

The|l beam excess end shall be 250 mm from the clamp and shall be readjusted at the beginnjng of each
series of tests, consisfing of five test cycles, each comprising the cuffing of a 30 mm thick slice.

A new saw blade as specified for sawing large wooden beams shall be used.

The pendulum system, if any, shall be set at maximum.

The vertical feed force (force in direction of the cut) applied to the tool in addition to its weight shall be
(40 £5) N. The feed force shall be determined — for example, by means of a scale — and recorded.
Excessive gripping force shall be avoided.

The guide plate shall be in contact with the work piece during the cut applying a force just great enough to

ensure this. Usually, the total horizontal force to keep the guide plate of a sabre saw in contact with the
workpiece is between 50 N and 100 N.
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The duration of measurement shall not be less than 8 s, starting when the saw blade enters the wood and
stopping before it leaves the wood.

8.4.2.4 Reciprocating filing and polishing machines

File the horizontal surface of a work piece of mild steel at least 10mm thick and having a minimum length of
100 mm and width of 100 mm.

The stroke shall be set to 2 mm and the speed to 6 000 rev/min.

The feed fo

rce used shall be (10 + 2) N.

A new file b

The duratio

lade as specified for filing mild steel and of mass 25 g shall be used.

n of measurement time shall be at least 8 s.

Figure 19 — Operator working position — Circular saw — Example

16

—]
A

o~

Figure 20 — Operator working position — Reciprocating file — Example
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8.5

Thre
by t

9

9.1

Figure 21 — Test rig — Saws

Operators

be different operators shall operate the machine during testing. The vibration of the machine i
ne operators. They shall therefore be skilled enough to be able to hold and operate the machin

Measurement-procedure and validity

Reported vibration values

Thr¢

5 influenced
b correctly.

be series of five consecutive tests shall be carried out on each machine tested, using a differ¢nt operator
for efach series.

The

values (see also 6.4) should be reported as in Annex A.

The coefficient of variation, C,, and the standard deviation, s,_4, shall be calculated for each hand position
for each of the three operators. The C, of a test series is defined as the ratio of s,,_; to the mean value of the
series:

Sn—
CV=”_1
Ahy
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with s,_4 identical to s, (see Annex B) and where the standard deviation of the it value, ay,;, is:

Sh—1

where

Ahy

n

is—eaualta 5
<

n —

Z(ahvi ~ Qhy

i=1

1

-1

)2

is the mean value of the series in m/s?;

the number of measured-values
> -

before data

9.2 Decl

The ay, va
runs.

If C,,is grlater than 0,15 or s,,_4 is greater than 0,3 m/s2, then the measurements shall be checked-for ¢

Brror
are accepted.

aration and verification of the vibration emission value

lue for each operator shall be calculated as the arithmetic mean of «,,. values for the five |test

For each
arithmetic

For tests us
hand positig

For tests ug

b

nd position, the result from the three operators should be combined into one value, a,, usingd the

ean of the three a,,, values.

ing only one machine, the declared value, a4, is the highest of the ay, values reported for the|two

ns.

ing three or more machines, Z values for each hand position shall be calculated as the arithmetic

mean of the a, values for the different machines on that*hand position. The declared value, aq4, is|the
highest of the ay, values reported for the two hand positiens.

Both a;,4arld the uncertainty, K, shall be presentedwith a precision determined in accordance with EN 12096.
The value ¢f a4 is to be given in m/s2 and presented by using two and a half significant digits for numbers
starting with 1 (e.g. 1,20 m/s2, 14,5 m/s2); otherwise, two significant digits are sufficient (e.g. 0,93 m/s2,
8,9 m/s2). The value of X shall be presentéd with the same number of decimals as ay,q .

K shall be
The value g

fetermined in accordance_with EN 12096, based on the standard deviation of reproducibility,
f K shall be calculated.in accordance with Annex B.

OR-

10 Measpurement report

The following information shall be given in the test report:

a) reference-torthis part of ISO 28927 (i.e. ISO 28927-8);

b) name of the measuring laboratory;

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

d) specification of the hand-held machine (manufacturer, type, serial number. etc.);

e) declared emission value a4 and uncertainty K;

f)  attached or inserted tools;

g) energy supply (air pressure/input voltage, etc., as applicable);
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h) instrumentation (accelerometer, recording system, hardware, software, etc.);

i)  position and fastening of transducers, measuring directions and individual vibration values;

j)  operating conditions, and other quantities to be specified according to 8.2 and 8.3;

k) detailed results of the test (see Annex A).

If transducer positions or measurements other than those specified in this part of ISO 29827 are used, they

shall be clearly defined and an explanation of the reason for the change in the position of the transducer shall
be inserted in the test report.
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