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Foreword

ISO (the Inte
federation of

'national Organization for Standardization) is a worldwide
national standards bodies (ISO member bodies). The work

of preparing International Standards is normally carried out through ISO

technical cor
which a tech
represented
mental and n
work. 1SO cd
Commission

hmittees. Each member body interested in a subject for
rical committee has been established has the right to be
on that committee. International organizations, govern-
on-governmental, in liaison with ISO, also take part in the
llaborates. closely with the International Electrotechnical
IEC) on all matters of electrotechnical standardization.

Draft Internaffional Standards adopted by the technical committees aré

circulated to
national Stan
bodies castin
International
ISO/TC 118,
Sub-Committ

ISO 8662 cor
held portable

Part 1:
Part 2:
Part 3:
Part 4:
Part 5:

Part 6:

the member bodies for voting. Publication as an Intér-
dard requires approval by at least 75% of the member
j a vote.

Standard ISO 8662-3 was prepared by TechnicahkCommittee
Compressors, pneumatic tools and pneumatic machines,
be SC 3, Pneumatic tools and machines.

sists of the following parts, under thé-general title Hand-
power tools — Measurement of vibrations at the handle:

General

Chipping hammers and riveting hammers

Rock drills and rotarysbhammers

Grinding machines

Pavement bieakers and hammers for construction work

mpaet drills

Part 7:

mpact wrenches

-— Part 8: Orbital sanders
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Introduction

This part of ISO 8662 specifies how a type test for the’me

asurement of

vibrations at the handles of rock drills and rotary- hammers shall be

performed. It supplements ISO 8662-1 which _gives the ge
cations for the measurement of vibrations althe handles
portable power tools. It specifies the operalion of the pow
type test and other requirements for the performance of th

The principle of operation of thesepower tools is that a dr
{o rotate while at the same time @nergy is converted intd
pacts which are transmilted to‘the connection end of the d

For light rock drills, having‘@mass (without the drill bit) bel

neral specifi-
of hand-held
er tool under

le type test.

Il bit is made
periodic im-
rill bit.

bw 15 kg, and

rotary hammers, testing isicarried out in a way which closely resembles

a typical work situationi\Heavy rock drills with a mass abo
a high penetration_xate and the loading device used for
chines would not bereconomical. Another type of loading d
ball energy absorber, is used. The method gives an operat
that in a realwork situation, and since the loading device
for a large.number of tests the method is economical.

The reproducibility of measurements has been found to b
for_the-methods specified in this part of ISO 8662.

e 15 kg have
the light ma-
evice, a steel
ion similar to
can be used

e satisfactory

In_rotary hammers and rock drills the magnilude of the impact energy

is determined by the internal design of the tool and is not
external forces. A prerequisite for a stationary operating
that a certain minimum static force is applied.

nfluenced by
condition is
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INTERNATIONAL STANDARD
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Hand-held portable power tools — Measurement of vibrations

handle —

at th

Part |3:
RocK drills and rotary hammers

1 Scope

This paft of 1ISO 8662 specifies a laboratory method
of meaquring the vibrations at the handles of hand-
held power driven rock drills and rotary hammers.
It is a type test procedure for establishing the mag-
nitude qgf vibration in the handle of a power tool op-
erating under a specified load.

The poyer tools covered by this part of 1ISO_8662
may bel electrically, pneumatically or hydraulically
driven, [or driven by means of an intern@h* com-
bustion|engine.

it is intended that the results obtained can be used
to compare different power tools ¢r different models
of the $ame power tool. Although for heavy rock
drills the levels measured afe)obtained in a simu-
lated work operation they.give an estimation of the
levels that would be found)in a real work situation.

2 Normative‘references

The followihg' standards contain provisions which,
through| reference in this text, constitute provisions

ISO 8662-1:4988, Hand-held portable power tools —
Measurement of vibrations at the handle — Part 1:
General

3¢ Quantities to be measured
The quantities to be measured are as follows:

a) the root-mean-square (r.m.s.) acceleration in ac-
cordance with ISO 8662-1:1988, spbclause 3.1,
presented as a weighted acceleration in accord-
ance with ISO 8662-1:1988, subclauge 3.3, and as
a frequency analysis in accgrdance with
ISO 8662-1:1988, subclause 3.2;

NOTE 1 The frequency analysis may be omitted if
the absence of d.c.-shift can be proved by other
means.

b) the supply voltage, and the air [or hydraulic
pressure;

c) the blow frequency;

d) the feed force.

of this part of [SO 8b662. AT the time of publicalion,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 8662 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

I1ISO 679:1989, Methods of testing cements — Deter-
mination of strength.

ISO 2787:1984, Rotary and percussive pneumalic
tools — Performance tests.

4 Instrumentation

4.1 General

The specifications for the instrumentation given in
ISO 8662-1:1988, subclauses 4.1 to 4.6, apply.

4.2 Transducer

The specification for the transducer given in
ISO 8662-1:1988, subclause 4.1, applies.
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NOTE 2 For light handles, for example made of plastic,
care must be taken not to load the handle with too large
a mass when mounting the transducer. If the handle acts
as a mechanical filter, then a light transducer may be
glued to the surface; in this case the mass of the

transducer should be less than 5 g.

4.3 Fasteni

Fastening of

ng of the transducer

the transducer and mechanical filler

shall be in accordance with 1SO 8662-1:1988, sub-

clause 4.2 (s

5.2 Measurement location

Measurements shall be carried out on the main
handle, where the operator normally holds the
power tool and applies the feed force.

The normal position of the transducer shall be half-
way along the length of the handle. On power tools
with a closed or open bow grip or a pistol grip, the
location of the trigger may make this impossible. In
this case the transducer shall be placed as close as
possible to the hand, between the thumb and the

For plastic hg
necessary (sq

4.4 Auxilia

The supply
shall be me
r.m.s. values.

The air or h
using a mano|

The feed forc
6.3).

ofiaura 1)
HGH -

ndles, a mechanical filter may not be
e ISO 8662-1:1988, subclause 4.3).

y equipment

oltage of electrically powered tools
isured using instruments measuring
draulic pressure shall be measured
meter of precision class.

e can be measured using a scale (see

4.5 Calibration

Calibration sl
1SO 8662-1:19

all be carried out in accordance with
B8, subclause 4.8.

5 MeasurIment direction and

measurem

5.1 Measur

Measurement
with the drill

nt location

ement direction

s shall be made in\a/direction parallel
bit axis, i.e. inthe/z-direction (see fig-

ure1). The djrections in a)machine-related coordi-

nate system §

NOTE 3 For
cordance with
in all three dirg

re definedfincannex A.

vibration “exposure measurements in ac-
SO45349, it may be necessary to measure
ctions defined in annex A.

index finger (see figure 1).

For power tools having two handles, the trapsducer
shall be mounted on the handle without a| trigger
(see figure 1).

6 Determination of working procedure

6.1 General

Measurements shall"be carried out on a ney, prop-
erly serviced ahd lubricated power tool.

For electrichand hydraulic tools and for todls pow-
ered by ‘an/internal combustion engine, a warming
up time)of about 10 min should be allowed before
starting the measurements. For pneumatic tpols, no
siuch warming up time is necessary.

During the test the too! shall operate at the rated
power, i.e. the rated voltage or pressure, apd shall
be used in accordance with the manufacturer’s
specifications. The operation of the power tqol shall
be stable and smooth (see 6.3).

Performance characteristics, e.g. the rqgtational
speed, of the power tool under test should| be ad-
justed to suit the drill bit used, as specifieq by the
manufaclurer.

The drill bit shall rotate during the test.

During the test the workpiece or the energy ab-
sorber shall be positioned so that the operator can
have an upright posture and work the power tool
vertically downwards while performing the test (see
figures 2 and 3).
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z-axis
—
Main handle — p—
= Surface — 4
milled flat
—\ ‘\\
™1 Hose clip
Welded nut
Mechanical filter
t~=—— Dirill bit axis Transducer
Rock drill
Transducer glued directly on to the tool
or on to an intermediate piece
z-axis z-axis
Main handle|
Main handle
> <
3 <
@f'/— Side handle 1
[\'/ Side handle

_L Drill bit axis

Drill bit axis

Heavy rotary hammer

Light rotary hammer
Figure 1 — Position and fastening of transducer and measurement direction
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The operator is standing
on a scale

Working position of operator — Rotary hammer

Figure 2 —
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{ [ —

absorber

6.2 Loading device

6.2.1 Rotary hammers and light rock-drills

During the measurement the operator shall drill into
a rectangular block of non-reinforced concrete (the
loading ¢levice) having a compressive strength of at
least 40|MPa (after 28 days) and a maximum grain
size of 16 mm. The compressive strength of the
block shall be determined in accordance with
1ISO 679.

The dinjensions of the block shall be at least

800 mm KA00 mm x 200 mm. It shall lie flat on a
damping—material (e-g sand insulating matting_or
T+ o9 7 b Al

S
] 1
Steel ball energy J \_ The operator is standing

Figure 3 — Workingposition of operator — Rock drill

on a scale

energy of the shock wave and sends donsistent re-
flections, of the order of 15 % to 20 % (as is normal
in a working situation), back to the tool

The energy absorber consists of a ste¢l tube which
is firmly mounted on a rigid base plate having a
minimum mass of 300 kg to prevent the tool from
jumping, and filled with balls of hardeped steel. At
the top of the steel tube, resting on th¢ balls, is in-
serted a test tool on which the power todl works. The
steel tube shall have a hgrdness of
62 HRC + 2 HRC or 750 HV 10, the arnpvil and test
tool shall have a hardness of 55 HRC 4 2 HRC and

the steel balls shall have a hardness [greater than
83 HRC

wooden planks) to compensate for any unevenness
of the surface. It is important that the block so
mounted has no significant resonance.

6.2.2 Heavy rock drills
For heavy rock drills having a mass greater than

15 kg, a steel ball energy absorbing device shall be
used as the loading device. The device absorbs the

NOTE 4
necessary.

For tests of long duration, cooling may be

Figure 4 illustrates an energy absorber (loading de-
vice) and a test tool. The diameter, D, of the steel
tube shall be 60 mm, the diameter of the steel balls
4 mm and the height, //, of the steel ball column
150 mm.
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Concrete block having a
minimum mass of 300 kg

A A
N

Figure 4 —Steel ball energy absorber

6.3 Feed force 6.4 Drill bits

For rotary hammers, only drill bits recommerided by
the manufacturer shall be used. The working length
of the drill rod and the diameter of the drill bit|should
be chosen in accordance with table 1.

The feed force to be applied todhe tool, which is in
addition to thel weight of theopower tool, shall ensure
that it operatgs at its notmal level of performance,
i.e. there is sfable opération and no contact is es-
tablished with|the collar of the inserted tool.

As a guide, this~is generally achieved by using a
feed force, Iy, i - i
15 times the value of the mass, in kilograms, of the
power tool. The feed force shall be not less than

Table 1 — Drill bit dimensions as a function| of the
shank diameter
Dimensions in millimetres

80 N and not more than 200 N. However, the tool Shank diameter, 4 Drill bit Approximate
shall work smoothly. diameter working
length

NOTE5 As an example, if the power tool has a mass
of 12 kg, then the feed force should be approximately d<12 10 100
180 N.

12<d<?20 20 200
The fee.d force, I'A’ can be controlled dUlI’lngT:]heftesdt NOTE - The working length should be chosen from the range
by making the operator stand on a scale. ihe ice of standard lengths but should be as close as possible to the
force is then the operator’'s weight minus the read- appropriate value recommended in this table.

ing on the scale.
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For rotary hammers, each test series shall be
started using a new or resharpened drill bit. During
the test series, the drill bit shall not be replaced or
resharpened.

7 WMeasurement procedure and validity of
measurements

ISO 8662-3:1992(E)

7.3 Validity of test

Measurements shall be continued by each operator
until a valid test series has been obtained, i.e. when
the coefficient of variation (see 7.4) of five consecu-
tive weighted values is less than 0,15.

7.4 Coefficient of variation

The coefficient of variation, C,, of a test series is
defined as the ratio of the standard deviation of a

71 PoJNer supply

The supply voltage of electrically powered tools
shall be| measured using instruments measuring
r.m.s. values.

The air [pressure of pneumatically powered tools
shall be measured in accordance with ISO 2787 and
maintained at the value specified by the manufac-
turer.

Hydrauli¢ pressure shall be measured and main-
tained ag specified by the manufacturer.

Requirements equivalent to the above should be
met for jools powered by other means, e.g. tools
driven by internal combustion engines.

The blow frequency of the tool during the test can
be determined by an electronic filter or other suit-
able medans using the signal from the vibration
transduckr.

7.2 Tes$t procedure

Three skjlled operators shall each-catry out one test
series wfth the power tool to be tested. A test series
shall corsist of five test drillings or five test runs on
the loading device.

For the fase where thetest series comprises five
test drillings, the drilling time for each test run may
be estaljlished by test. The drilling time used, how-
ever, shall not be“less than 8 s. Readings should be
started when the drill bit has reached a depth equal
to the bjtCdiameter and stopped when the bit has

series of measurement values and the|mean value
of the series:

where the standard deviation is

1,0, -
Sp 1 = 'n—_—i— Z:(/\im/\/)2

i=1

and the mean value of the series is

Bem QX

=1

where
X; is the ith value measured, il metres per
second squared;
n is the number of measuremgnt values.

8 Test report
In addition to the specifications| given in
ISO 8662-1:1988, clause 7, the following information
shall be given in the test report:
a) the diameter of the drill bit;
b) the length of the drill rod;

¢) specifications of the loading device| such as di-

ameter, height of ball column, ball diameter and
the dolly of the energy absorber;

reached @ depthwhith s 86— of the—dritt—od
working length or before the bit breaks through the
lower surface of the block.

The time for each test run on the energy absorber
shall be such that when stable operation has been
established, the reading shall be carried out for not
less than 8 s.

d) the voltage, operating pressure, or other data
related to the power supply;

e) the blow frequency;

f) the feed force.

A model test report is given in annex B.
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Annex A
(normative)

Definition of the basicentric coordinate system

A.1 z-direction: Direction paraliel to the percussive A.3 x-direction: Direction perpendicular to the yp-
direction. and z-directions.

NOTE 6  Precautions should be taken when)carrying out
A.2 yp-directipn: Direction in the plane of the grip (or measurements with a mechanical filter, in ‘the tangential

handie) axis fand the z-axis, at right angles to the plane. It is necessary to ensure that_thetransfer [function
Z-axis ol ’ ’ : is unity up to 1 250 Hz.
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Annex B

ISO 866

(informative)

Model test report for rotary hammers or rock drills

2-3:1992(E)

The test s
handle —-

Rock drilld and rotary hammers.

hall be carried out in accordance with 1SO 8662-1:1988, Hand-held portable power tools — Measurement of Vibr
Part 1: General, and 1SO 8662-3:1992, Hand-held portable power tools -- Measurement of vibrations at the( hand

htions at the
le -- Part 3:

General

TeSteU DY e Reported by: ... Nl b
DAt e

Power too| tested

TOON BYPEI| oo Manufacturer: ... e
Model NO| e SeriahNO.T e
MaSS, K [t

Inserted tqol

TOON BYPEI | i S Manufacturer: ... b
Drill bit digmeter, mm: e Vs Length, mm: b
MOAEI NOL oo A e Serial NO. e e
Shank diafeter, MM s Mass, Ka: oo
Workpiece| (Concrete block)

DIMENSIONE, MM e R e eaee e Compressive strength: ...,
Energy abgorber

Steel tube|diameter, MM s e Steel ball diameter, mm: .. e
Steel ball golumn Height, mm: ...

Operating |coaditions

BIOW frequUENCY, HZ: .o Speed, min’ e
Pressure, bar, or voltage, Vi ... Feed force, Ni e
Hydraulic flow rate, 1/S: ... Mean hole depth, mm: ...

Duration of each test run, S: .
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Accelerometer

Amplifier — manufacturer, type: ...

Measuring equipment

— manufacturer, type:

ACCEIBIOMELET — MASS 1N Q7 oooteiitiiitieie ettt e ettt ee et et 1 e st s s a4 e e E 8481 e s L o1 h L8 h 000 £E bbb
Mechanical filter — MaANUTACTUIET, TYDE: ..o h et

MECNANICAI THLEE - M@SS 1N 1 +oveeeieeerisiesere et ee e ettt s et s e e e s s et e s et e s e h et et o2 e 4 e s e s s e s eaeae s sss eSS a e h b st b et

ANAIYSEE = MANUTAGIUIET, FYPEL o.ieeeceeee et et ottt ettt b bt e £l b Lt L L L e s e h b bt et h et ELEeELh bttt

Tape recorder

-~ manufacturer, type:

Fastening of ti
Description of

State the mea

ansducer and mechanical filter
method for fastening transducer and mechanical filter, if any.

urement direction.

State the type

Signal processing

of signal integration in the spectral analyser and the method of determining the weighted acceleration.

Additional spe
Report for the

Report any oth

Lifications
tape recorder, if used, the correction factors per octave band or thikd-octave band centre frequencies.

er details, if applicable, concerning the measurement.

Resulits

The results shiall be expressed as octave band values and as weighted values in the following tables.

Individual' r.m.s. values — Operator A

Values in metres per second squared

Octave

band centre fre-
quency
Hz

Test run Arithmetic mean of the rm.s. valu

8
16

3,5

e

125

250

500

1 000

Weighted

value:

10
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Individual r.m.s. values — Operator B

Values in metres per second squared

Octave band centre fre-
quency
Hz

Test run Arithmetic mean of the r.m.s. values

125

250

500

1 000

Weighted value:

Individual r.m.s. values_—\Operator C

Values in metres per second pquared

Ogtave band centre fre-
quency
Hz

Test run Arithmetic mean of the r.m.s. palues

125

250

500

1 000

Weighted value:

MEAN WEIGNEEA VAIUB. ..ottt ettt e ke s s e s s s s a e E b E L e b s

1
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Annex C
(informative)
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