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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 2.

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

Attention i$ drawn to the possibility that some of the elements of this document may be the’subject of patent
rights. ISO[shall not be held responsible for identifying any or all such patent rights.

I1ISO 28927112 was prepared by Technical Committee ISO/TC 188, Compressors and pneumatic tools, machipes
and equipment, Subcommittee SC 3, Pneumatic tools and machines.

This first edlition of ISO 28927-12 cancels and replaces ISO 8662-13:1997, which\has been technically revised. It
also incorgorates the Technical Corrigendum ISO 8662-13:1997/Corr.1:1998¢ The most important changes fre

— vibratipn measurement in three axes and, where applicable, at both hand positions,
— new tgst method; a real grinding process is introduced, and
— new trgnsducer positions, with an improved definition of the transducer positions and orientation.

ISO 298271 consists of the following parts, under the genreral title Hand-held portable power tools — Test
methods fqr evaluation of vibration emission:

— Part 1f Angle and vertical grinders?)

— Part 2t Wrenches, nutrunners and screwdrivers?)

— Part 3} Polishers and rotary, orbitaland random orbital sanders3)
—  Part 4} Straight grinders®

—  Part 5 Drills and impact-gritls®)

—  Part 6f Rammers®)

1) Together with ISO 28927-4, 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 and nut runners with impact, impulse or ratchet action. All screwdrivers and nutrunners except for one-shot
tools now covered.

3) Replaces ISO 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.

5) Replaces ISO 8662-6, Hand-held portable power tools — Measurement of vibrations at the handle — Part 6: Impact
drills. Non-impacting drills now covered.

6) Replaces ISO 8662-9, Hand-held portable power tools — Measurement of vibrations at the handle — Part 9: Rammers.
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— 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'0)

—  Part 11: Stone hammers™)

— | Part 12: Die grinders'=)

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

8) RCP:G\;UB :SO 8662'12, I’l’allu"l"lc‘l’u‘ puﬁabl’c PUWCT tUUI‘O - l‘vfc'aou: Ulllc‘llt Uf Vl‘bldtl’UHo at tl’ll'} I“Iallu’l’c‘ - P f't 12. SaWS
and files with reciprocating action and saws with oscillating or rotating action.

9) 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.

10) Replaces ISO 8662-2 and its amendments, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 2: Chipping hammers and riveting hammers, 1SO 8662-3 and its amendments, Hand-held portable power
tools — Measurement of vibrations at the handle — Part 3: Rock drills and rotary hammers, and 1SO 8662-5 and its
amendments, 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.

11) 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.

12) Replaces ISO 8662-13 Hand-held portable power tools — Measurement of vibrations at the handle — Part 13: Die
Grinders.

© 1SO 2012 — All rights reserved \%
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Introduction

This document 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 that have been designed and built according to the requirements of this type-C standard.

The vibration test codes for portable hand-held machines given in ISO 28927 (all parts) are based on ISO 20643,
which gives general specifications for the measurement of the vibration emission of hand-held and hand-
guided mg
and other eqwrements for the performance of type tests. The structure/numbering of its clauses followshat
of ISO 20643.

The basic principle for transducer positioning first introduced in the IEC 60745 series of European standafds
is followed| representing a deviation from ISO 20643 for reasons of consistency. The transduCets are primdrily
positioned|next to the hand in the area between the thumb and the index finger, wherethey give the Idast
disturbancg to the operator gripping the machine.

It has been found that vibrations generated by die grinders vary considerably in-typical use. This is lardely
due to varigtions in the unbalance of the inserted tool and from the contact between the inserted tool and fthe
surface of the workpiece. The vibration value is also to a large extent dependent on the skill of the operaor.
This part of ISO 28927 uses a real working process for the test.

In order to[provide a method that gives good measurement reproducibility, the procedure is described in dgtail
and it is esgential that the procedure be followed. The procedure is chasen to give vibration values which are| as
far as possijble, in accordance with ISO 2064 3.The values obtained according to this part of ISO 28927 are type-
test values| The procedures of ISO 5349 are required whenever.exposure at the workplace is to be assessqd.

The valueg obtained are type-test values intended to belrepresentative of the average of the upper quaitile
of typical yibration magnitudes in real-world use of the machines. However, the actual magnitudes vary
considerafljly from time to time and depend on many.factors, including the operator, the task and the inserted
tool or consumable. The state of maintenance, of the machine itself might also be of importance. Under feal
working conditions, the influences of the operator and process can be particularly important at low magnitugles
It is therefpre not recommended that emission values below 2,5 m/s2 be used for estimating the vibrafion
magnitude|under real working conditions.In such cases, 2,5 m/s? is the recommended vibration magnitude]for
estimating|the machine vibration.

If accurate| values for a specific work place are required, then measurements (according to ISO 5349) in that
work situafion can be necessary.Vibration values measured in real working conditions can be either highef or
lower than(the values obtaingd using this part of ISO 28927.

Higher vibration magnittdes can easily occur in real work situations, caused by the use of excessiyely
unbalanceg inserted tools, bent shafts of burrs or worn-out collets.

The vibratipn test’Codes given in ISO 28927 (all parts) supersede those given in ISO 8662 (all parts), which has
been replacéd,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, can be replaced by a future part of ISO 28927.
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Scope

s part of ISO 28927 specifies a laboratory method for measuring hand-transmitted.vibration ¢
handles of hand-held power driven portable die grinders. It is a type-test procedure for estal
gnitude of vibration in the gripping areas of the machines where operating under|type test cong
nded that the results be used to compare different models of the same type @fmachine.

s part of ISO 28927 is applicable to hand-held machines (see Clause 5), driven pneumatically
ans, equipped with a collet and intended for deburring operations using hard metal burrs or mour
different materials ranging from hard steel to plastics. It is also applicable to low-speed die grin

wheels or cylindrical sleeves.

TE 1 It is not applicable to straight grinders equipped with type 1(straight wheels, type 4 tapered wheels
bs of cylindrical plugs. For those machines, ISO 28927-4 is applicable.

TE 2 It is not applicable to die grinders used with wire bradshes.

TE 3 To avoid confusion with the terms “power tool*%and “inserted tool”, “machine” is used hereinafter for

Normative references

b following referenced documents @re indispensable for the application of this document.
brences, only the edition cited applies. For undated references, the latest edition of the referenced
luding any amendments) applies.

D 630 (all parts), Structural steels
D 2421, Coated abrasives — Cylindrical sleeves
2787, Rotary and percussive pneumatic tools — Performance tests

D 5349 (all \parts), Mechanical vibration — Measurement and evaluation of human exposu
nsmitted vibration

D 5391, Pneumatic tools and machines — Vocabulary

mission at
lishing the
itions. It is

br by other
ted points,
ders using

or different

power tool”.

For dated
document

e to hand

ISO 15637-1, Holding fixtures of cylindrical abrasive sleeves — Part 1: Holding fixtures with shank for hand-
held grinding machines

ISO 17066, Hydraulic tools — Viocabulary

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

EN

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

DIN 8033-1, Hardmetal burrs — Technical requirements

DIN 8033-2, Hardmetal burrs — Cylindrical burrs

© 1SO 2012 — All rights reserved
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3 Terms, definitions and symbols

3.1 General

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

3.2 Terms and definitions

3.21

die grinddr
machine for deburring and light cleaning operations, the output spindle normally being fitted with-a“collet,
making it quitable for use with mounted points and hardmetal burrs

NOTE 1 A die grinder with a burr may also be called a file.
NOTE 2  |Adapted from ISO 5391:2003, definition 2.1.5.

3.2.2
straight d|e grinder
die grindern having the output spindle coaxial with the motor axis

[1ISO 5391:p003, definition 2.1.5.1]

3.23
angle die grinder
die grindeqwhere the output spindle is at an angle to the motor axis of the tool

[ISO 5391:p003, definition 2.1.5.2]

3.3 Synjbols

For the purposes of this document, the followingsymbols apply.

Symbol Description Unit
Anw root-mean-square (r,m:s?) single-axis acceleration value of the frequency- m/s?
weighted hand-transmitted vibration
apy vibration total value of frequency-weighted r.m.s. acceleration; is the root m/s?
sum of squares of the ay,, values for the three measured axes of
vibration
a arithietic mean value of a,,,, values of runs for one operator for one hand m/s?2
pasition
an arithmetic mean value of R values for all operators for one hand m/s?
position
an arfthmetic mean value of a,, values for one hand position on severat mrs2
machines
anhd declared vibration emission value m/s?
Sy standard deviation for a test series (for a sample, s) m/s?
OR standard deviation of reproducibility (for a population, o) m/s?
Cy coefficient of variation for a test series
K uncertainty m/s?2

2 © 1S0 2012 — 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

This part of ISO 28927 is applicable to hand-held machines, driven pneumatically or by other means, equipped
with a collet and intended for deburring operations using hard metal burrs or mounted points;, @n different
malterials ranging from hard steel to plastics. It is also applicable to low-speed die grinders l& ap wheels
or ¢ylindrical sleeves.

Figures 1 to 4 show examples of typical grinders covered by this part of ISO 28927. /'\(1’

N
Figure B&&traight die grinder — Short version

Figure 2 — Straight die grinder — Long version

© 1S0O 2012 — All rights reserved 3
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&
Fi 3 — Angle di i
igure ngle die grll;l\d§

Figure 4 — Pencil die grinder

6 Characterization of vibration

6.1 Direction of measurement

The vibration transmitted to the hand shall be measured and reported for three directions of an orthogonal
coordinate system. At each hand position, the vibration shall be measured simultaneously in the three directions
shown in Figures 5 to 8.

4 © 1S0 2012 — All rights reserved
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6.2 Location of measurements

Measurement shall be carried out at the gripping zones, where the operator normally holds the machine and
applies the feed force. For machines intended for one-hand operation, it is necessary to measure at only a
single point.

The prescribed transducer location shall be as close as possible to the hand between the thumb and index
finger. This shall apply to both hand positions, with the machine held as in normal operation. Whenever possible,
measurements shall be made at the prescribed locations.

A secondary location is defined as being on the side of, and as close as possible to, the inner end of the
hamdle where the prescribed location is found. If the prescribed location of the transducer cannoki)/é used, this
seg¢ondary location shall be used instead. N

Q

The¢ prescribed or secondary locations on the support handle shall also be used on anti-vibration handles.

N
Figures 5 to 8 show the prescribed and secondary locations and measurement direc;if/\qg for the hand positions

S
WP

noimally used for the different types of machines in this family.

Key
1 | prescribed location O
2 |secondary Iocatior%\

Fi 5 — Measurements locations — Straight die grinder — Short version

v
5
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Key
1 prescrifjed location
2 secondary location

Figure 6 — Measurements locations — Straight die grinder s&\_ong version

<©
O
L

N

Key
1 prescribed location
2 secondary location

Figure 7 — Measurements locations — Angle die grinder
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6.3 Magnitude of vibration

Th

6.4 Combination of vibration directions

Th
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Th
ob

To
us
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Y
prescribed location
secondary location

Figure 8 — Measurements locations “— Pencil die grinder

b definitions for the magnitude of vibration giveriin ISO 20643:2005, 6.3, apply.

b vibration total value defined in 1S0)20643:2005, 6.4, shall be reported for both hand positions
Eicable. It is acceptable to report and carry out tests on that hand position having the highe

vibration total value at that-hand position shall be at least 30 % higher than the other. This res
ined during a preliminary test done by one operator and five test runs.

obtain the vibration-tetal value, any, for each test run, the results in each direction shall be
ing Formula (1):

2 2 2
dhy = \/ahwx Fahwy t hwz

Instrumentation requirements

whenever
st reading.
ult may be

combined

M

7.1 General

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

7.2 Mounting of transducers

7.21 Specification of transducer

The specification for the transducers given in ISO 20643:2005, 7.2.1, applies.

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.

©l

SO 2012 — All rights reserved
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This is particularly important for low-mass plastic handles (covered in ISO 5349-2).

7.2.2 Fastening of transducers

The transd

ucer or the 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 axes aligned parallel to the vibrating surface, the measurement axes of the two transducers (or the
two transducer elements in a triaxial transducer) shall be a maximum of 10 mm from the surface.

It is norma

7.3 Fred

Frequency

7.4 Inte

The integration time shall be in accordance with ISO 20643:2005, 7.4. The integration time for each test

shall be at

7.5 Aux

For pneum
to or bette

For hydrau
than 0,25 |

For electrig
3 % of the

The feed force shall be measured with an aceuracy better than 1 N, for example with the operator standing

a scale.

7.6 Cali

The specif]

8 Testi

8.1 General

Measurem

ly not necessary to use mechanical filters for measurements according to this part of ISO 2892

uency weighting filter

weighting shall be in accordance with ISO 5349-1.

jration time

least 16 s, so as to be consistent with the duration of machine operation“defined in 8.4.4.

liary equipment

atic machines, the air pressure shall be measured using ajpressure gauge with an accuracy eq
than 0,1 bar3).

lic machines, the flow shall be measured using a<flow meter with an accuracy equal to or be

min.

actual value.

bration

cations for calibration‘given in ISO 20643:2005, 7.6, apply.

ng and operating conditions of the machinery

bnts, shall be carried out on new, properly serviced and lubricated machines. If, for some typeg

fun

ual

ter

al machines, the voltage shall be measured using a volt meter with accuracy equal to or better than

on

of

b aTArain e e s e ataort

machines,

H iad o o HAP-V= B 2SR 1 2WNECONERT 22 TRT-N-EE 1 SHP-SPN ZO2N |l 2OSNET=02 PN TN DN PN SN 1 20N oftha t
avvartnhyg - oo PCToOUTS SPCOmMT U oy T TanaraC oo a S Shan T OnuC T taRCT T oo o tniT- Starrt O thic T

he
oL,

Die grinders are tested performing a real work task. Die grinding is performed on the narrow side of a piece of
mild steel. The steel piece shall be rigidly fixed in a vice. Feed force shall be measured and reported while the
machine is slowly moved over the steel piece. To get good reproducibility, it is important to follow in detail the
test procedure described in 8.4.

Machines intended for one-handed operation shall be held with only one hand during testing. Measurements
shall be carried out in one location only and for the hand position used.

During the test, the energy supply to the machine shall be at rated conditions, as specified by the manufacturer.
The operation shall be stable.

13) 1 bar=0,1 MPa = 0,1 N/mm2 = 105 N/m2.

8
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8.2 Operating conditions

8.2

.1 Pneumatic machines

During testing, the machine shall operate at the rated pressure, in accordance with the manufacturer’s
specifications. The operation shall be stable and smooth. The air pressure shall be measured and reported.

Air shall 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 secured with a

ho

Th
ma
tes

8.2

Du
acq
of 4

8.2
Du
an
8.3

Th
Th

8.4

8.41 Attached equipment-for die grinders with shaft diameter smaller than 6 mm

Dig

burr on a bar of mild\steel. The size of the burr is chosen from Table 1. The burr shall have a cylind

as
the

mj’nufacturer’s specifications. The operation shall be stable and smooth. The voltage shall be

IH Ol L ball £ L <l H oot afl o H™ 'H H oA |
< \Jllp- SLUTUN uuupllllya SHdIT TITULU VT UOTU, OITTUT UITITN TTTAdoo TTTITUTTIVC O 1T VIVTAUUTT IIIGHIIILUUC.

b air pressure of pneumatically powered machines shall be measured in accordance with, ISC
ntained as specified by the manufacturer. During testing, the air pressure measured immediately
[ hose shall not drop more than 0,2 bar below the pressure recommended by the manufacturer.

2 Hydraulic machines
ring testing, the machine shall be operated at the rated power supply, i.e. the rated flow, and shall

ordance with the manufacturer’s specifications. The operation shall be stable-and smooth. A warmin
bout 10 min should be allowed before starting the measurements. The, flew shall be measured and

.3 Electrical machines

ring testing, the machine shall be operated at the rated veltage, and shall be used in accordan

reported.

Other quantities to be specified
b power supply: air pressure, hydraulic flow,)voltage used, shall be measured and reported.

e feed force used shall be measured.and reported.

Attached equipment, workpiece and task

grinders with rotatienal speeds of 9 000 r/min and higher are tested in a grinding operation using 3

style A in DIN/8033-1. The free shaft length of the burr, Lg, in Figure 9, shall be shorter than th
cutting partof the burr, L, in Figure 9.

Table 1 — Dimensions of hardmetal burr with shaft diameter smaller than 6 mm

2787 and
before the

be used in
j-up period
reported.

Ce with the
measured

hardmetal
Fical shape
e length of

Rated-rotational-speed——Diameterofthe-burr———Length-of burr Tooth-ty

D L

kr/min mm mm

70 to 100

10 ZYA MX

50 to 70

13 ZYA MX

<35

2
3

35to 50 4 13 ZYA MX
6 16 ZYA MX

If the rated rotational speed of the die grinder is on the border between two speed ranges, the burr size in the
higher speed range shall be used.

© 1SO 2012 — All rights reserved
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The length and diameter of the burr are dealt with in DIN 8033-2, and the shape of the helix and cut are dealt

with in DIN 8033-1.

Machines for special applications that would not normally be used with a hardmetal burr as described in Table
1 should be equipped with the inserted tool normally used. The type of inserted tool should be described in

the test report.

8.4.2 Attached equipment for die grinders with shaft diameter 6 mm and greater

Die grinders with rotational speeds 9 000 r/min and higher are tested in a grinding operation using a hardmetal

burronah
as style A

the cutting|part of the burr, L, in Figure 9.

80

Key

1 collet
D diametgr
Lr free shqft length
L length df burr

Figure 9— Hardmetal burr shape

Table 2 — Dimensions(of hardmetal burr with a shaft diameter 6 mm and greater

Rated rgtational speed Diameter of the burr Length of burr Tooth type
D L
kr/min mm mm
7p to 100 2 10 ZYA MX
30 to 70 3 13 ZYA MX
351650 4 13 ZYA MX
254535 6 16 ZYAMK
19to 24 8 20 ZYA MX
15t0 19 10 20 ZYA MX
12to 15 12 25 ZYA MX
9to 12 16 25 ZYA MX

If the rated rotational speed of the die grinder is on the border between two speed ranges, the burr size in the
higher speed range shall be used.

The length and diameter of the burr are dealt with in DIN 8033-2, and the shape of the helix and cut is dealt

with in DIN 8033-1.

10
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Machines with rotational speeds of lower than 9 000 r/min are tested in a grinding operation using a cylindrical
sleeve 120 grit suitable for working on steel in accordance with ISO 2421 mounted on a holding fixture in
accordance with ISO 15637-1. The free shaft length of the holding fixture, L, in Figure 11, shall be shorter than
the length of the cylindrical sleeve, Ly, in Figure 10 (see Table 3).

40

Key
D |diameter
LT |length of cylindrical sleeve

Figure 10 — Cylindrical sleeve

@D
—

Key
1 |collet

D | diameter

Lf |free shaft length

Lt | length of cylindrical-sieeve

Figure 11 — Holding fixture

Table 3 — Dimensions of cylindrical sleeve and holding device with a
shaft diameter of 6 mm and greater

Rated rotational speed Diameter, D Length, Lt
r/min mm mm
7 500 to 9 000 60 30
5000 to 7 500 75 30
<5000 100 40

If the rated rotational speed of the die grinder is on the border between two speed ranges, the cylindrical sleeve
size in the higher speed range shall be used.

© 1S0O 2012 — All rights reserved 1
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Machines for special applications that are not normally used with a hardmetal burr or cylindrical sleeve, as
described in Table 2 or 3, should be equipped with the inserted tool normally used. The type of inserted tool
should be described in the test report.

8.4.3 The workpiece

The workpiece shall be a bar of mild steel to type E235 in accordance with ISO 630 (all parts) mounted in a
rigid foundation like e.g. a vice. The dimensions of the steel plate shall be according to Figure 12 and Table 4.

Key
1 surfacelA

Figure 12 — Dimensions’of the workpiece

Table 4 — Dimensions of the workpiece

Rated ragtational speed Length, L Height, H Width, W
kr/min fmm mm mm
Above 50 200 30 1,5
Up to 50 250 30 4

The mounted workpiece-shall not have any resonances within the frequency range for the hand-arm vibration
that could |nfluence the test results.

8.4.4 Test procedure

Grinding ig carried out on surface A in Figure 12 of a bar of mild steel similar to type E235 in accordance with
ISO 630 (all parts) with dimensions according to Table 4. The bar shall be rigidly fixed, e.g. in a vice with the
surface A horizontal. Feed force shall be measured and reported while the machine is moved slowly over the
surface. It is preferable to move the machine back and forth, but repeated movement in only one direction is
allowed to avoid problems with chattering. During grinding, the shaft of the die grinder shall be kept horizontal
and at 90° to the line of the top edge of the workpiece (see Figure 13). The test run shall simulate a deburring
operation. Feed force should therefore be kept rather low, just enough to ensure smooth operation. During the
grinding with the hardmetal burr, the surface tends to get uneven. To ensure smooth operation, the surface
shall therefore be flattened at least between operators. This can be done by milling or by grinding with an angle
grinder equipped with a depressed centre wheel. During the test, the main handle (tool body) shall be held with
one hand. Check and clean the groves in the burr between operators. The front part of machines intended for
one-hand operation is guided with a light grip using the thumb and index finger. Machines intended for two-
hand operation shall be gripped also around the front part. Machines intended for one-hand operation shall
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be measured only in one position, while machines intended for two-hand operation shall be measured in both
hand positions.

8.4.5 Feed force

The vertical feed force, in addition to the mass of the machine, shall ensure that the machine operates smoothly.
Chattering can give substantially higher vibrations and should always be avoided also in normal work with the
machine. During the test, chattering shall be avoided. It is not regarded to be part of a normal work situation.

A feed force of between 5 N and 15 N is normal. In the test, the feed force should be chosen to ensure that the
} j j } ce shall be
splayed to

the| operator. The feed force shall be measured and reported.

The height of the workpiece shall be adjusted to allow the operator to perform the task using ‘a nornjal posture.

Figure 13 — Working position of operator

The forces anddtorques applied to the handles influence the vibration. It is, therefore, important that the force
andl torque distribution between the handles be comparable to that under real work conditions.

8.51 Operator

Three different operators shall operate the machine during the test. The vibration of the machine is influenced by
the operators. The operators shall therefore be skilled enough to be able to hold and operate the machine correctly.

9 Measurement procedure and validity

9.1 Reported vibration values

Three series of five consecutive tests shall be carried out on each machine tested, using a different operator
for each series.

The values (see also 6.4) should be reported as in Annex A.
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The coefficient of variation, Cy, and the standard deviation, s,_1, shall be calculated for each hand position for
each of the three operators. The coefficient of variation of a test series is defined as the ratio of 5,1 to the mean
value of the series:

c, =St )

Ahy

with s,,_1 identical to srec (Se€ Annex B) and where the standard deviation of the ith value, any;, is given as:

ER 2

Sp—1 :V 12(”hv;—”hv) )
=

i=1
where
a is the mean value of the series, in metres per square second (m/sz);
\%2
n is equal to five, the number of measured values.

If Cy is greqater than 0,15 or s,,—1 is greater than 0,3 m/s2, the measurements shall be checked for error befpre
data are a¢cepted.

9.2 Decjaration and verification of the vibration emission valué

The a vhlue for each operator shall be calculated as the arithmeticumean of any values for the five test ryns.

For each hand position, the result from the three operators should be combined to one value, ap, using fthe
arithmetic nean of the three ay,, values.

For tests Using only one machine, the declared value apdds the highest of the ap values reported for the fwo
hand positfons.

For tests uping three or more machines, a values‘for each hand position shall be calculated as the arithmgtic
mean of the an values for the different machifes on that hand position. The declared value, ang, is the highest
of the a alues reported for the two hand positions.

is to be given in metres per square.second 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/g2).
The value pf the uncertainty,K.shall be presented with the same number of decimals as ang.

Both ang aF the uncertainty, K, shall-be presented with the precision determined in EN 12096. The value of unqg

K shall be gletermined ind@ceordance with EN 12096, based on the standard deviation of reproducibility, or. The
value of K ghall be caleutated in accordance with Annex B.

10 Measjurément report

The following information shall be given in the test report:

a) reference to this part of ISO 28927 (i.e. ISO 28927-12);

b) name of the measuring laboratory;

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

d) specification of the hand-held machine (manufacturer, type, serial number, etc.);
e) Declared emission value, ang, and uncertainty, K;

f) attached or inserted tools;
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g) energy supply (air pressure/input voltage, etc., as applicable);

h) instrumentation (accelerometer, recording system, hardware, software, etc.);

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

j)  operating conditions as specified in 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

all ha olaarh: dafinad and an gvnlanation af thga raacan fartha chanag in thg nacitinn af thg trang
shai-be-cleary-definad—and-an-explanation-of-the+ pforthe-change-inthe-peosition-ef-the-transducer shall

be [inserted in the test report.
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Annex A
(informative)

Model test report for vibration emission of die grinders

See Tables A.1 and A.2.

Table A.1 — General information and reported results

The test Has been carried out in accordance with ISO 28927-12: Hand-held portable power tools — 1est
method fgr evaluation of vibration emission — Part 12: Die grinders

Tester:

Measured by (company/laboratory): Tested by:
Reported by:
Date:

Test object and declared value:

Machine fested (power supply and machine type, Declared vibratiomemission value: (ang and K)
manufactyirer, machine model and name, rated
no-load speed):

Measuring equipment:

Transducgrs (manufacturer, type, positioning, fastening method, photographs, mechanical filters, if used):

Vibration |nstrumentation: Auxiliary equipment:

Operating and test conditions and results:

=

Test condjtions (see 8.2 to 8.4; type and-dimensions of inserted tool used, material, workpiece, photograp
of hand pgsition):

Power supply (air pressuref-hydraulic flow, voltage): | Measured feed force:

Any other{quantitiesto report:
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