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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-govern
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Part 1:

Part 2:

Part 3:

entar, I _fason with 150, also ake part Inm the WOrk. IS0 collaborates closety with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
sk of technical committees is to prepare International Standards. Draft Interriational Stand
the technical committees are circulated to the member bodies for voting.,‘Publication ag

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
Shall not be held responsible for identifying any or all such patent rights.

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

ition of ISO 28927-4, together with ISO 28927-1, cancels and replaces ISO 8662-4:1994, of w
5 a technical revision. The most important changes,are

n measurement in three axes and at both handpositions;

nsducer locations with improved definitions-of the transducer positions and orientation are use
al speed is raised to no load free running speed;

wheels are modified and thesdéfinition is improved.

consists of the following-parts, under the general title Hand-held portable power tools —
evaluation of vibratjion_emission:

lAngle and vertical-grinders
\Wrenches;.nutrunners and screwdrivers?l)

Polishers and rotary, orbital and random orbital sanders?2)

the

ards

an

tent

ols,

hich

[est

Part 4.

— Part5s:

Civaiclad HIA | 3)
SQUAIYrme yrimuctTo =7

Drills and impact drills#)

1) Replaces 1SO 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 tool

s now covered.

2) 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.

3) Together with 1SO 28927-1, replaces ISO 8662-4, Hand-held portable power tools — Measurement of vibrations at
the handle — Part 4: Grinders.

© 1SO 2010 — All rights reserved
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— 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®8)

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

— |Part 11; Stone hammers10)

— |Part 12: Die grinders11)

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

5) Replaces ISO 86629, Hand-held portable power tools — Measurement of vibrations at the handle — Part 9:
Ranmers.

6) Replaces |S©8662-10, Hand-held portable power tools — Measurement of vibrations at the handle — Part 10:
NibHlers and shears.

7) Replaces ISO 8662-12, Hand-held portable power tools — Measurement of vibrations at the handle — Hart 12: Saws
and ffiles, with reciprocating action and saws with oscillating or rotating action.

8) Together with 1SO 28927-11 (to be published), replaces [SO 8662-14, Hand-held portable power tools —
Measurement of vibrations at the handle — Part 14: Stone-working tools and needle scalers.

9) To be published. Replaces ISO 8662-2, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 2: Chipping hammers and riveting hammers, ISO 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. It also
incorporates the Amendments ISO 8662-2:1992/Amd.1:1999, ISO 8662-3:1992/Amd.1:1999 and
ISO 8662-5:1992/Amd.1:1999. Chipping and riveting hammers, rock drills and rotary hammers all covered.

10) To be published. Together with ISO 28927-9, replaces ISO 8662-14, Hand-held portable power tools — Measurement
of vibrations at the handle — Part 14: Stone-working tools and needle scalers.

11) To be published. Replaces 1SO 8662-13, Hand-held portable power tools — Measurement of vibrations at the
handle — Part 13: Die grinders. It also incorporates the Technical Corrigendum ISO 8662-13:1997/Cor.1:1998.

© 1SO 2010 — All rights reserved \
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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 tfiat have been Eie3|gnea and built accordlng o the requwements of this type-C Standard.

The vibrati
ISO 20643,
hand-guide

conditions @nd other requirements for the performance of type tests. The structure/numhbering of its clay

follows that

The basic p
followed, re
positioned
disturbanceg

It has beer
largely due
also changge

In order to
of ISO 2897
The unbala
possible in
exposure af

Underestim
unbalances|
of 1,3.

The values
typical vibr
considerabl
tool or cong
working cor
It is therefd
magnitude

estimating the jmachine vibration.

pn test codes for portable hand-held machines given in ISO 28927 (all parts) are-hased
which gives general specifications for the measurement of the vibration emission of hand-held
I machinery. 1SO 28927 (all parts) specifies the operation of the machinesunder type

of ISO 20643.

rinciple for transducer positioning first introduced in the EN 60745 series\of European standarg
presenting a deviation from 1ISO 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.

found that vibrations generated by grinders vary considefably in typical use. The variatio
to the variances in the unbalance of the machine with the grinding wheel mounted. The unbala
s when the wheel is worn through the operation.

brovide a method that gives good measurement reproducibility, the procedure adopted in this
7 uses a test wheel of known unbalance mounted on a machine and run under no-load conditi

accordance with I1SO 20643. The procedures of ISO 5349 (all parts) are required when
the workplace is to be assessed.

ption of the vibration for machines equipped with technical means to automatically reg
is taken into account by multiplying the vibration values of such machines with a correction fg

obtained are type-test'values intended to be representative of the average of the upper quarti
htion magnitudes A~ real-world use of the machines. However, the actual magnitudes

y from time to timesand depend on many factors, including the operator, the task and the inse
umable. The state of maintenance of the machine itself might also be of importance. Under
ditions the influences of the operator and process can be particularly important at low magnitu
re not recommended that emission values below 2,5 m/s2 be used for estimating the vibra
nder realWorking conditions. In such cases, 2,5 m/s? is the recommended vibration magnitud

on
and
test
ses

sis
arily
bast

n is
nce

part
bNS.

hce for the different types of test wheels are ‘chosen to give vibration values that are as faf as

ever

uce
ctor

e of
ary
rted
real
Hes.
tion
p for

If accurate

vdliues 101 d SPECiTiC WOIK place ale requireo, mnern measuremernts Laccoroing 10 190U 0

349

(all parts)] in that work situation could be necessary. Vibration values measured in real working conditions can
be either higher or lower than the values obtained using this part of ISO 28927.

Higher vibration magnitudes can easily occur in real work situations caused by the use of excessively

unbalanced

grinding wheels, worn flanges or bent spindles.

The vibration test codes given in 1ISO 28927 (all parts) supersede those given in 1SO 8662 (all parts), which
has been replaced by the corresponding parts of ISO 28927 (see Foreword).

NOTE

driving tools could be replaced by a future part of ISO 28927.

Vi

ISO 8662-11, Hand-held portable power tools — Measurement of vibrations at the handle — Part 11: Fastener

© 1SO 2010 — All rights reserved
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Hand-held portable power tools — Test methods for evaluation

of vibration emission —
Part 4:
Straight grinders

1
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Scope

part of ISO 28927 specifies a laboratory method for measuring hand-transmitted vibration em
dles of straight grinders. It is a type-test procedure for establishingthe’ magnitude of vibr
bing areas of a machine fitted with a specified test wheel and run undér.no-load conditions.

part of ISO 28927 is applicable to hand-held machines (see Clause 5), driven pneumatically
Ins, intended for grinding and surface finishing using straight-grinding wheels type 1, tapered
hd cylindrical plugs, e.g. of type 16 (cylindrical plug, tapered cone), 18 (cylindrical plug, fla
ndrical plug, rounded end) and 19 (cylindrical plug, taper-rell shaped), for use on all kinds of m
ppplicable to grinders used with wire brushes, nor is it-applicable to die grinders where the ins
nted in a collet.

E1  Typical machines covered by this part of ISO28927 are illustrated in Figures 1 to 3.

intended that the results be used to compare different models of the same type of machine.

Normative reference$s

following referenced\.documents 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.

603-12:1999; Bonded abrasive products — Dimensions — Part 12: Grinding wheels for de
ng on a‘straight grinder

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

ssion at the
ation in the

or by other
wheels type

end), 18R
hterials. It is
erted tool is

E 2 To avoid confusion with the terms.‘power tool” and “inserted tool”, “machine” is used hereinafter for the former.

For dated
referenced

burring and

ISO
ISO

ISO

4026:2003, Hexagon socket set screws with flat point
4027:2003, Hexagon socket set screws with cone point

4029:2003, Hexagon socket set screws with cup point

ISO 5349-1:2001, Mechanical vibration — Measurement and evaluation of human exposure to hand-
transmitted vibration — Part 1: General requirements

ISO 5349-2:2001, Mechanical vibration — Measurement and evaluation of human exposure to hand-
transmitted vibration — Part 2: Practical guidance for measurement at the workplace

ISO

5391:2003, Pneumatic tools and machines — Vocabulary

© 1SO 2010 — All rights reserved
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ISO 17066:2007, Hydraulic tools — Vocabulary

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

of vibration

emission

EN 755-2:2008, Aluminium and aluminium alloys — Extruded rod/bar, tube and profiles — Part 2: Mechanical

properties

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

3 Term§ definitions and Sympols

For the purposes of this document, the terms and definitions given in ISO 5391, ISO 17066 and 4SO 20643,

and the follpwing apply.

3.1 Terms and definitions

3.1.1

straight grinder

grinder where the handle, motor and the spindle are coaxially aligned

[ISO 5391:2003, definition 2.1.3.1]

3.1.2

test wheel

aluminium Wwheel geometrically similar to a real grinding wheel with holes on specified radii to give defjned

unbalances

3.2 Sympols

Symbol |Description Unit

apy oot-mean-square (r.m.s.) single-axis acceleration value of the frequency-weighted m/s?
hand-transmitted vibration

ay, ibration total value of frequency-weighted r.m.s. acceleration; is the root sum of squares | m/s?
f the ay,, values for the three measured axes of vibration

Aymeas | fny @S measured during-the test mfs?

Apyrat ,, at rated no-lead speed m/s?

a grithmetic meairvalue of a,, values of runs for one operator for one hand position m/s2

ay, *:rithmetic mean value of a values for all operators for one hand position mfs2

an arithmietic mean value of ay, values for one hand position on several machines m/s?

ang leclared vibration emission value mfs?

Nmeas measured no-load speed during the test with the test wheel mounted r/min

Nyat rated no-load speed is the maximum rotational-speed of the machine according to the r/min
speed marking of the machine

Sp_1 standard deviation for a test series (for a sample) m/s?

OR standard deviation of reproducibility (for a population) m/s?

Cy coefficient of variation for a test series —

K uncertainty m/s2

2 © 1S0 2010 — 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, Annex B the means for determining the uncertainty, K, and Annex C
specifies test wheel design.

5 Description of the family of machines

Thig part of ISO 28927 applies to hand-held machines intended for grinding and surface,finishing using
stralght grinding wheels type 1, tapered wheels type 4 and cylindrical plugs type 16, 18, 18R\and| 19, for use
on all kinds of materials. Machines equipped with a collet intended for inserted tools with alshaft are covered
by 150 28927-12. Typical machines are shown in Figures 1 to 3.

Figure 1 — Straight gtinder with type 1 wheel

Figure 2 — Straight grinder with type 18R cylindrical plug

Figure 3 — Extended straight grinder with type 18R cylindrical plug

© 1SO 2010 — All rights reserved 3
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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 4 to 6.

6.2 Loca

tion of measurements

Measureme
applies the
single point

The prescri
finger. This
possible, m

A secondat
handle whe|
secondary |

The prescri

Figures 4 t
positions ng

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

bed transducer location shall be as close as possible to the hand between the thumb and in
shall apply to both hand positions, with the machine held as in normal operation. When
basurements shall be made at the prescribed locations.

y location is defined as being on the side of, and as close as possible.to, the inner end of
re the prescribed location is found. If the prescribed location of the transducer cannot be used,
pcation shall be used.

pbed or secondary location shall also be used on anti-vibration-handles.

D 6 show the prescribed and secondary locations and)ymeasurement directions for the h
rmally used for the different types of machines in this family.

and

at a

dex

ever

the
this

and

Key
1  prescried location
2 secondary location
Key
1 prescribed location
2 secondary location

Figure 5 — Straight grinder with type 18R cylindrical plug
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prescribed location
secondary location

Figure 6 — Extended straight grinder with type 18R cylindrical plug

6.3
The
6.4
The
app

The
be d

To
spe

The
no-I

whe

7

7.1

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 1SO 20643:2005, 6.4, shall be repoftedfor both hand
icable. It is acceptable to report on and carry out tests on the hand pasition having the high
vibration total value at that one hand position shall be at least 30 %:higher than the other. This

btained during a preliminary test carried out by a single operator dufing five test runs.

bbtain the vibration total value of the frequency-weighed agceleration, ay,,eas: at the measu
bd for each test run, the result in each direction shall be coambined using Equation (1):

2 2 2
Anvmeas = \/ahwx +ahwy t 8hwz

apymeas Value for each test run is corrected. o the frequency-weighed acceleration, a4
bad speed using Equation (2):

n
— rat
8hvrat = dhvmeas
meas
re
Neat is the rated no-load speed, i.e. the maximum rotational speed of the machine as m3
machine,
Nmeas IS the measured no-load speed during testing.

Instrumentation requirements

General

ositions as
bst reading.
result may

red no-load

1)

ht the rated

)

rked on the

The

7.2

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

Mounting of transducers

7.2.1 Specification of transducer

The

specification of the transducer 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.

This is particularly important for low-mass plastic handles (covered in ISO 5349-2).

© 1SO 2010 — All rights reserved
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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 axes aligned parallel to the vibrating surface, the measurement axes of the two transducers — or

the two tran

NOTE

sducer elements in a triaxial transducer — shall be at a maximum of 10 mm from the surface.

It is normally not necessary that mechanical filters be used for the measurements.

7.3 Freq

Frequency-

7.4 Inted

The integration time shall be in accordance with 1ISO 20643:2005, 7.4. The integration time for each test

shall be at |

7.5 Auxi

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 I/min.

For electric
than 3 % of

The rotatiopal speed shall be measured and reported with an accuracy better than 5 % of the actual v3

using eithe
transducer

The feed fo

7.6 Calil

The specifig

8 Testing and.Operating conditions of the machinery

Lency-weighting filter

(veighting filters shall be in accordance with ISO 5349-1.

ration time

past 16 s, so as to be consistent with the duration of machine operation.defined in 8.4.3.

iary equipment

than 0,1 barl?).

ic machines, the flow shall be measured using a flowsmeter with an accuracy equal to or bg

bl machines, the voltage shall be measured using a volt meter with an accuracy equal to or b
the actual value.

f a tachometer or frequency analysis of the measured vibration signal. When a tachom
s placed on the machine, it should be small enough not to influence the vibration of the machin

rce shall be measured with ‘an accuracy equal to or better than 5 % of the actual value.

ration

ations for the calibration given in ISO 20643:2005, 7.6, apply.

8.1 General

run

hual

ptter

ptter

lue,
eter
e.

Measurements shall be carried out on new, and properly serviced and lubricated, machines. During testing,
the machine shall be equipped and held in a manner similar to that when grinding (see Figure 7). If, for some
types of machine, a warming-up period is specified by the manufacturer, this shall be undertaken prior to the
start of the test.

The grinders shall be run under no-load conditions, equipped with the appropriate test wheel according to

Table 1.

12) 1 bar = 0,1 MPa = 0,1 N/mm?2 = 105 N/m2.

© 1SO 2010 — All rights reserved
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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
shall not be mounted.

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

8.2

operation shall be stable.

Operating conditions

8.2.1 Pneumatic machines

Dur
the
mead

Air
mar
one
hos

The|
mai
the

8.2.
Dur
acc

peri
repd

8.2.
Dur

man]
rep(

8.3

The
use

The

ng testing, the machine shall be operated at the rated air pressure, and shall be used in acc
manufacturer's specifications. The operation shall be stable and smooth. The air pressu
isured and reported.

shall be supplied to the machines by means of a hose of the diameter reconimended by t
ufacturer. The test hose shall be attached to the machine via a threaded hase’connector, pr
supplied with the machine. The length of the test hose shall be 3 m. The test hose shall be se
b clip. Quick-couplings shall not be used, since their mass influences the vibration magnitude.

air pressure of pneumatically powered machines shall be measuréd in accordance with IS
ntained as specified by the manufacturer. During testing, the aif, pressure measured immedi
est hose shall not drop by more than 0,2 bar below the pressure)recommended by the manufa

D

Hydraulic machines
ng testing, the machine shall operate at the ratedspower supply, i.e. the rated flow, and shal
prdance with the manufacturer's specifications. The operation shall be stable and smooth. A

pd of about 10 min should be allowed before :starting the measurements. The flow shall be me
rted.

B Electrical machines
ng testing, the machine shall operate at the rated voltage and shall be used in accordan

ufacturer's specifications. The- 0Operation shall be stable and smooth. The voltage shall be me
rted.

Other quantities-to’be specified

rotational speed of the spindle with test wheel mounted shall be measured and reported for eg
1 in the test,

feed farce’used shall be reported.

rdance with
re shall be

e machine
bferably the
cured with a

D 2787 and
htely before
Cturer.

be used in
\warming-up
asured and

ce with the
asured and

ch machine

8.4

Attached equipment, work piece and task

8.4.

1 Test wheel

A test wheel is an aluminium wheel geometrically similar to a real grinding wheel. The test wheel has one or

two

holes located on specified radii to give the defined unbalance.

The dimensions and the production methods for the different test wheels used in this test code are specified in

Ann

ex C.

Type 1 test wheels shall be mounted on the grinder in five orientations with 72° rotation about the spindle from
the preceding position. Reference lines shall be drawn on the wheel and on the spindle to mark these
positions.
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The test wheel shall be mounted as a normal grinding wheel, with flanges as recommended by the
manufacturer. It shall be mounted concentrically with the grinder spindle and with zero play. To achieve this, a
concentric adaptor bushing, as specified in Annex C, shall be used.

Type 18 cylindrical test plugs have mounting threads. These plugs can not be rotated to five different positions.
Instead, the plug shall be remounted five times for each of the three operators performing the test (see 8.4.3).
The cylindrical test plugs shall be mounted on the machine using the flanges and the mounting torque
recommended by the manufacturer.

Test wheels/plugs for different types of machines shall be chosen in accordance with Table 1.

All combindtions of machines and guards need to be tested separately. In those cases where more than
ding wheel can be used in one specific guard, the test wheel specified for the heaviest poss

type of grin
grinding wh

pel shall be used.

Table 1 — Wheel types and corresponding test wheels

one
ible

Grinding wheel type and Grinding wheel | Designation Test wheel description Diameter | Unbalgnce
designatipn in accordance diameter of test of the
with ISO 603-12 wheel used test
wheel
mm mm g-min
Type 1 } 32,40 1:25 Type 1 i 25 3.6
Straight i 50,63 1:50 Straight test | 50 14,
wheel ! wheel !
80 1:80 80 18
100 1:100 100 29
125 1:125 125 45
150,180 1:150 150 65|
200 1:200 200 115
>t Az
Tapered 100 1:100
straight )
wheel 125 1:125
150,180 1:150
200 1:200
Type 18 32,40 18:32 Type 18 / 32 3,6
Cylindrical =S /_ 50,63 18:50 Cylindrical = /_ 50 14,
plug, flat ) test plug
end 80 18:80 80 18
Type 18R
Cylindrical | | =g
plug,
rounded
end
Type 16
Cylindrical =S
plug,
tapered
end
Type 19
Cylindrical =
plug,
taper-roll
shaped
8 © 1SO 2010 — All rights reserved
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8.4.

2 Feed force

ISO 28927-4:2010(E)

During testing, the machine shall be held in the same way as when grinding on a horizontal surface. A force
(to simulate the feed force) shall be applied to the handles during testing. The feed force and the mass of the
machine shall be counterbalanced by an upward force equal to the sum of the feed force given in Table 2 and

the

mass of the machine.

The upward force should be applied as close as possible to the grinding wheel.

The upward force shall be applied through a cord attached to the sling. The friction between the sling and the
cord should be kept low enough as to not restrict the movement of the machine. The force may be applied

usin

the

For
acti

The

and

NOTE Any mass added to the machine, e.g. fixing devices for the upward foree; alters the inertia of the

ther

Key
1
2

bby alters the vibration magnitude.

Table 2 — Feed force for grinders tested with type 1 test wheel

g a mass and pulley arrangement as shown in Figure 7. Alternatively, a dynamometer may be
cord. The application of the force shall be achieved with minimum adaptation of the grinder!

machines with anti-vibration handles, the sling shall be attached to the machine's body. Ch
bn of the resilient mounting of the handle is not restrained.

Diameter of the wheel, mm

25

50

80

100

125

150

200

Feed force, N+ 5N

15

15

15

30

30

30

45

Table 3 — Feed force forgrinders tested with type 18 test wheel

Diameter of the wheel, mm

32

50

80

Feed force, N+ 5N

15

30

30

attached to

pck that the

forces and torques applied to the handles influence the vibration. It is theréfore important that the force
torque distribution between the handles be comparable to that under real.work conditions.

machine and

mass of grinder
feed force mass

Figure 7 — Working position of operator and application of feed force using a sling of cord
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8.4.3 Test procedure

During the test, the machine shall be held in the same way as when grinding on a horizontal surface.

Choose a test wheel/plug in accordance with 8.4.1; perform the test as follows.

For machines tested with a type 1 test wheel, each operator (see 8.5) shall carry out a series of five

consecutive measurements, one in each orientation, by unfastening and refastening the test wheel. The
sequence of measurements shall be 0°, 72°, 144°, 216° and 288°.

Form

chines tested with type 18 cylindrical plug. each operator (see 8.5) shall each carry out a seri

s of

five co
refaste

A complete

Each test r
operation h

It is acceptd

8.5 Oper

nsecutive measurements. Between each test, the cylindrical test plug shall be unfastened
hed. Due to the design of the plug, repositioning of the plug is not possible.

test sequence is set out in the model test report given in Annex A.

in shall be such that the measurements can be carried out for not less than)16's, when st
S been established.

d to run all three operators for each orientation without remounting theavheel.

ator

Three differfent operators shall operate the machine during testing. Thewibration of the machine is influer

by the oper

9 Meas

9.1 Repd

Three serie
for each se

The values
The coeffici

each of the
series:

where the

htors. They shall therefore be skilled enough to be able to-hold and operate the machine correg

Lrement procedure and validity
rted vibration values

ies.

(see also 6.4) should be repdrted for each machine as in Annex A.

three operators. The G, of a test series is defined as the ratio of s,,_; to the mean value of

n-1

hv

stahdard deviation of the i value, ay, . Measured and corrected using Equation (2)

expressed i

and

hble

ced
tly.

5 of five consecutive tests shall be calried out on each machine tested, using a different operator

ent of variation, Cy, and,the standard deviation, s,_;, shall be calculated for each hand position for

the

3)

and

h'mis?, is:

S = |——
n-1 \/n—li

where

1< —\2
(ahvrati - ahv)
-1

an, is the mean value of the series, in m/s2;

n

10

is equal to five, the number of measured values.

(4)
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If Cy is greater than 0,15, or s,_, is greater than 0,3 m/s2, then the measurements shall be checked for error
before the data are accepted.

9.2

Declaration and verification of the vibration emission value

The a value for each operator shall be calculated as the arithmetic mean of ay,,,, values for the five test
runs.

For each hand position, the result from the three operators should be combined to one value, a, using the
arithmetic mean of the three a,, values.

For
han

For
mea
of th

Both the declared value, a4, and the uncertainty, K, shall be presenteg- with the precision de

EN
numn

(e.g

Ks
The|

und

unb
corr

10

The

tests using only one machine, the declared value a, is the highest of the a,, values reported
i positions.

tests using three or more machines, a values for each hand position shall be caleulated as th

In of the a,, values for the different machines on that hand position. The declared value, a; g, is
e ap values reported for the two hand positions.

12096. The value of a4 is to be given in m/s2 and presented by using.two and a half significg
bers starting with 1 (e.g. 1,20 m/s2, 14,5 m/s2); otherwise, (two significant digits ar
0,93 m/s2, 8,9 m/s2). The value of K shall be presented with thésame number of decimals as
value of K shall be calculated in accordance with Annex B!

erestimation of the vibration for machines equipped with technical means to automatical

pction factor of 1,3 before the values are reported.

Measurement report

following information shall be given in the test report:

reference to this part of ISQ28927, i.e. ISO 28927-4:2010;

name of the measufing laboratory;

date of measurement and names of the persons responsible for the test;
specification of the hand-held machine (manufacturer, type, serial number, etc.);

declared emission value, a4, and uncertainty, K, as well as information on any correction appl

for the two

e arithmetic
the highest

termined in
nt digits for
b sufficient

Adpg-

pall be determined in accordance with EN 12096, based -on the standard deviation of reprodyicibility, og.

ly reducing

hlances shall be taken into account by multiplyifig the declared vibration values of such machines with a

ed;

attached or inserted tools;

energy supply (air pressure/input voltage, etc., as applicable);

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

position and fastening of transducers, measuring directions and individual vibration value;
operating conditions, as specified in 8.2 and 8.3;

detailed results of the test (see Annex A).

© 1SO 2010 — All rights reserved
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If transducer positions or measurements other than those specified in this part of ISO 28927 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.

12 © 1SO 2010 - All rights reserved
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Annex A
(informative)

Model test report for vibration emission of straight grinders

See Tables A.1 and A.2.

Table A.1 — General information

Theg test has been carried out in accordance with 1ISO 28927-4: Hand-held portable power tools &Pest methods for
evauation of vibration emission — Part 4: Straight grinders

Tedter

Megsured by (company/laboratory): Tested by:
Reported by:

Date:
Tegt object and declared value
Mag¢hine tested (power supply and machine type, Declared vibration emission value (a4, K and cprrection if
manufacturer, machine model and name): applied);

Megsuring equipment

Trapsducers (manufacturer, type, positioning, fastening method, photos, mechanical filters, if used):

Vibfation instrumentation: Auxiliary equipment:

Op¢rating and test conditions.and results

Teqt conditions(test wheelused, location of upward force, operator posture and hand position photos):

Power supply (air pressure, hydraulic flow, voltdge):

Feed force: Any other quantities:

© 1SO 2010 — All rights reserved 13
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Annex B
(normative)

Determination of uncertainty

B.1 General

The
cas

The
a sy
mad

o
N

For

whe

For

NOT
(seq

V)
)

For

uncertainty value, K, represents the uncertainty of the declared vibration emission value,'a,g
p of batches, production variations of machinery. It is expressed in m/s2.

sum of a4 and K indicates the limit below which the vibration emission value of a\single mac

ecified large proportion of the vibration emission values of a batch of machines;are stated to
hines are new.
Test on single machines
tests made on only one single machine, the K value shall be given by:
K=1,65 oy
re oy is the standard deviation of reproducibility, estimated by the value sg, given as:
sg=0,2 a,
the hand position having the highest a,, value, a4 equals ay:
K=0,33 aq
E The value of the standard deviation of reproducibility, sg, is based on a round-robin test madg

ISO/TR 27609): sg was found,to vary with the measured vibration magnitude and could be estimated to K

Tests on batches of machines
tests on three-or more machines, K shall be given as:

K = 1,50

and, in the

hine, and/or
ie when the

b on grinders
e 0,23h.

whe

re-c is estimated by Sg.

St =ﬂS§ +Sg

© 1SO 2010 — All rights reserved
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The calculations are performed on the hand position having the highest a,, value and where:
SR = 0,2 ahd

S, is the standard deviation of the test results for individual machines, i.e.

1< —
s :rZ(ahi —ap)?
i1

where
ap; is the single-machine emission for the it machine;
a_h is the mean value of the single-machine emissions for one hand position;
ay, is the highest of the a values reported for the two hand positions;
n is the number of machines tested (> 3).

16 © 1SO 2010 — All rights reserved
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Annex C
(normative)

Design of test wheel

General

The
EN

The)

Tes
adju
To
thre

the
the

C.2

C.2

Figy

test wheel shall have machined holes on specified radii to give defined unbalances. Alumin
AW 2014 (AICu4SiMg), as specified in EN 755-2 or an equivalent material, shall be used.

density should be within 2 700 Kg/m3 to 2 800 Kg/m3.

| wheels shall be manufactured in accordance with Figures C.1 to C.4. They shall be me
sted to the given unbalance with an accuracy higher than 5 % of the actual unbalance.

simplify the adjustment of the unbalance, the test wheels in this part”of ISO 28927 are de

screw is taken off, the test wheel has an unbalance equal to theimass of the test screw times
hole where it was mounted. The tables in this annex give the-mass of the screws.

Basic geometry of aluminium test wheel§

1 Type 1 Straight test wheels

re C.1 and Table C.1 give the geometrical‘dimensions and tolerances for type 1 straight test w

ium of type

Aasured and

signed with
aded holes. A test screw is mounted in the hole while the wheels ane balanced to zero unbalgnce. When

the radii to

heels.

Table C.1 — Geometrical dimensions and machining tolerances for type 1 test whegls

Designation of Outside Thickness |Bore diameter| Unbalance
test wheel diameter
D T H
mm mm mm g-mm
+ 0,02 mm + 0,05 mm H7
1:25 25 10 10 3,6
1:50 50 10 10 14,5
1:80 80 10 10 18
1:100 100 25 25 29
1:125 125 25 25 45
1:150 150 25 25 65
1:200 200 25 25 115

© 1SO 2010 — All rights reserved

17


https://standardsiso.com/api/?name=d6b7ba56ab58090f2a4e0d573fbe829e

ISO 28927-4:2010(E)

OH

A0,05]A o0

Key

D outside diameter
H  bore digmeter
T  thicknegs

Figurg C.1 — Geometrical dimensions and machining tolerances for type 1 straight.test wheel
C.2.2 Type 18 Cone test wheels

Figure C.2 and Table C.2 give the geometrical dimensions and tolerances for Type-18 cylindrical test plugs.

Table C.2 — Geometrical dimensions and machining tolerances for type 18
cylindrical test plugs

Designation of| Outside | Mounting Depth of Length | Unbalance
test wheel diameter thread thread
D H L T
mm mm mm g-mm
+0,1 mm +0,2 mm +0,1 mm

18:32 32 M10 16 40 3,6
18:50 50 M14 20 50 14,5
18:80 80 M16 25 80 18

o0

T

v
Key
outside diameter
thread L
depth of thread T

length

— r I O

Threads and depth of thread are in accordance with ISO 603-12. For machines with other spindle threads or spindle
lengths, the test wheels shall be adapted accordingly.

Figure C.2 — Geometrical dimensions and machining tolerances for type 18 cone test wheels

18 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=d6b7ba56ab58090f2a4e0d573fbe829e

	1 Scope
	2 Normative references
	3 Terms, definitions and symbols
	3.1 Terms and definitions
	3.2 Symbols

	4 Basic standards and vibration test codes
	5 Description of the family of machines
	6 Characterization of vibration
	6.1 Direction of measurement
	6.2 Location of measurements
	6.3 Magnitude of vibration
	6.4 Combination of vibration directions

	7 Instrumentation requirements
	7.1 General
	7.2 Mounting of transducers
	7.2.1 Specification of transducer
	7.2.2 Fastening of transducers

	7.3 Frequency-weighting filter
	7.4 Integration time
	7.5 Auxiliary equipment
	7.6 Calibration

	8 Testing and operating conditions of the machinery
	8.1 General
	8.2 Operating conditions
	8.2.1 Pneumatic machines
	8.2.2 Hydraulic machines
	8.2.3 Electrical machines

	8.3 Other quantities to be specified
	8.4 Attached equipment, work piece and task
	8.4.1 Test wheel 
	8.4.2 Feed force
	8.4.3 Test procedure

	8.5 Operator

	9 Measurement procedure and validity
	9.1 Reported vibration values
	9.2 Declaration and verification of the vibration emission value

	10 Measurement report

