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pmmittees. Each member body interested in a subject for which
committee has been established has the right to be represented
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s closely with the International Electrotechnical Commission
matters of electrotechnical standardization.
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o the member bodies for voting. Publication as an International
bquires approval by at least 75 % of the member bodies casting

Al Standard 1SO 8662-8 was prepared by Technical Committee
B, Compressors, pneumatic tools and pneumatic- machines,

Subcommiltee SC 3, Pneumatic tools and machines.

ISO 8662

tonsists of the following parts, under the general title Hand-held

portable p

Part
Part
Part
Part
Part
Part
Part

wer tools — Measurement of vibrations at the handle:

: General

: Chipping hammers and riveting hammers

: Rock drills and rotary hammers

: Grinders

: Pavement breakers and hammers for construction work
: Impact drills

- Wrenches; screwdrivers and nut runners with impact, impulse

or raijchet action
—  Part 8: Polishers and rotary, orbital and random orbital sanders
—  Part 9-Rammers
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Part 10: Nibblers and shears
Part 11: Fastener driving tools (nailers)
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— Part 12: Saws and files with reciprocating action and saws with
oscillating or rotating action

— Part 13: Die grinders

—  Part 14: Stone-working tools and needle scalers

Annex A of this part of ISO 8662 is for information only.
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Introduction

This part of ISO 8662, which specmes a type test for the measurement of
vibrations &

Polishers dnd rotary sanders both have circular flexible abrasive pads,
driven in a gimple rotating motion. In addition, polishers are generally fitted
with a shelepskin or felt pad, whereas rotary sanders generally use a

circular abrasive paper. The pad may be coupled to the motor directly, or

ipje of the operation of both orbital and random orbital sanders-is
holding the abrasive paper is caused to orbit at a small radius

rotary and [circular movements (dual action). The pads of otbital sanders
are generdlly, but not exclusively, rectangular; those of’random orbital
sanders arg circular.

It has beep found that the magnitude of the vibration generated by an
orbital or random orbital sander sanding a workpiece varies considerably.
The variatign is due to many different parameters, for example, the way the
operator holds the tool and the precision\with which he applies the feed
force. In grder to provide a method which gives good measurement
repeatability, this part of ISO 8662 strictly specifies the working conditions
for the test,
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Hand-held portable power tools — Measurement of

vibrations-atthe-handle

Part 8
Polish

1 Scope

This part

pneumatig

Four type
a) polisher, with circular polishing pad;

b) vertical rotary sander, with circular sanding pad;

c) orbitdl sander, with rectangular, circular (or.other) sanding pad;

d) randg

pad.

This part

It is inteng

tool. With

work situg

2 Norn

ers and rotary, orbital and random orbital sanders

of 1ISO 8662 specifies a laboratory method for measuring the vibrations at the handles of

5 of power tools are concerned:

m orbital sander (including grinding-type tools fitted with a dual-action orbital hub), with cirg
bf 1ISO 8662 is not applicable to straight rotary sanders and belt sanders.

the operation-specified for the power tool, the values obtained will give an indication of those
tions.

native references

a hand-held

polisher or rotary, orbital or random orbital sander. It.s*a type test procedure for establishing the
magnitude of vibrations at the handles of the power tool when operating under a specified load.

ular sanding

ed that the results'be used to compare different power tools or different models of the same type of power
found in real

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO 8662. At the time of publication, 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 investigate the possibility of applying the
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

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

ISO 8662-1:1988, Hand-held portable power tools — Measurement of vibrations at the handle — Part 1: General.
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3 Quantities to be measured

The quantities to be measured are:

— the root-mean-square (r.m.s.) acceieration, in accordance with iSO 8662-1:1988, 3.1 presented as a weighted
acceleration according to 1ISO 8662-1:1988, 3.3;

— the air pressure, in accordance with ISO 2787;

— the feed force.

4 instrurlentation

4.1 Gene

The specific

4.2 Trans

The specifice

4.3 Mechanical filter

4.4 Fastening of transducer

Fastening of
flat surface
transducer

. \
11900, 3.2).

|
tions of instrumentation given in ISO 8662-1:1988, 4.1 to 4.6, apply.

Hucer

ition of the transducer given in ISO 8662-1:1988, 4.1, applies.

hally necessary to use a mechanical filter for measurements according to this part of ISO $662 (see

nono N nNn

the transducer shall be in accordance with:lISO 8662-1:1988, 4.2. Small transducers may be plued to a

sing a suitable adhesive. In all cases¢the fastening of the transducer shall be in accordancg with the
anufacturer's instructions (see figure1).

A B c

O

The transducer may be mcunted in one of the following ways:

A: By using a hose clip to which a block is brazed or welded.

B: By using an adaptor to which the transducer is screwed; the adaptor is mounted with the use of plastic straps.
C: By gluing the transducer on a flat surface.
D

By grinding a flat surface and drilling and tapping a hole into which the transducer is screwed.

Figure 1 — Options for fastening of transducers
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If, at the measurement positions, the power tool has a soft resilient cover, this shall be removed, or a clamp, on
which the transducer is mounted, tightened securely around the resilient cover. Alternatively, a special adaptor may

Wi iy

be used (see ISO 8662-1:1988, 4.2). If the tool has a handle with a resilient cover, the test report should state the
action taken, e.g. solid clamping, removal of cover or use of adaptor.

The transducers shall be mounted perpendicularly to the surface, even if the surface is not exactly perpendicular to
the ideal axis. Deviations of + 15° from this theoretical axis are acceptable. If the deviation is more than + 15°, an
appropriate block should be used.

4.5 Auxiliary equipment

The verti¢al feed force shall be measured with a device having an accuracy of + 1 N (see 6.4).

AC f‘a'
2.0 wa

Calibratign shall be carried out in accordance with ISO 8662-1.

5 MeaEurement direction and measurement location
5.1 Mepsurement direction

Measurements shall be made at the locations determined by<5.2, on the housing (or knob-handle), in two directions,
as showry in figure 2.

For sanders with handles, measurement(s) shall be. made on the handle(s) in a direction parallel to |the rotational
axis of the pad (see figure 2).

5.2 Measurement location

Measurepnents shall be made on both-the housing and the handle (if any) where the operator normally |holds the tool
and applies the feed force. Howeyer, if the machine is designed to be held by a knob-handle on the hpusing, rather
than by the housing itself, measurements shall be made on the knob-handle instead of on the housing.

The two {ransducers on the machine housing shall be positioned at the front (see figure 2).

For sanders and polishers with two handles, measurements shall be made on both handles and are n¢t required on
the housing. However, in the case of small rotary angle sanders and polishers, where the motor housing is intended
to be heldl, the'housing shall be treated as a handle (see figure 2).

The transdueer{s)}—on—the—handles—{if—any)—shall-be—pos itioned vay handie—gripping length and,
preferably, on the underside (see figure 2).

Handles designed as antivibration devices may be elastically mounted on the machine. In such cases, machine and
handle may vibrate out of phase, resulting in a motion which cannot be adequately measured using a single
transducer. For such handles, measurements shall be made using two transducers mounted symmetrically
approximately 100 mm apart about the halfway point described above.
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Random orbital sander

Z-axis

Angle rotary sander/polisher

1, 2|, 3 : Positions of transducers

Figure 2 — Measurement directions and examples of positions of transducers

Orbital sander,

Z- axis

Vertical rotary sander/polisher

6 Determination of working procedure

6.1 General

Measurements shall be made on a new, properly serviced and lubricated power tool.

© IS0

During the test, the power tool shall be equipped with accessories which are supplied with it. Power tools designed
to be connected to a vacuum system shall be connected to such a system during the test. The flow of the vacuum
system shall be in accordance with the manufacturer's recommendations.
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6.2 Operation of the power tool

The air shall be supplied by a hose having a length of at least 2 m and which is attached to the power tool via a
threaded hose connector and is secured with a hose clip.

During the test, the power tool shall operate at rated air pressure and at maximum speed, and be used according to
the manufacturer's instructions.

During the test, the operation shall be stable and the power tool shall be moved at a constant speed over the
surface in a figure-of-eight pattern, as described in figure 3. Each figure-of-eight pattern shall take approximately
4 s. The operator must be skilled and experienced. Polishers and sanders with two handles shall be held by both
handles; those with one handle shall be held with one hand on the handle and the other hand on the power tool
housing (or knob-handle). Polishers and sanders without a handle shall be held by one hand on the power tool
housing

R 50

Figure 3 — Figure-of-eight pattern of power tool'movements on workpiece

6.3 Wprkpiece

The wofkpiece shall be a mild steel plate mounted:horizontally on a stable foundation. It is impprtant that the
workpiefe so mounted does not have any significantresonances in the frequency range at which it ¢ould influence
the resylts. The dimensions of the steel plate shall'be at least 400 mm x 300 mm x (20 mm to 50 mnp). The surface
of the plate to which the power tool is to be applied shall have a finish in the range of R; = 0 t0 0,8 um

NOTE —} This surface will normally be achieved during preliminary testing and will be maintained by the testing procedure.

6.4 Feed force

The vertical feed force, in addition to the weight of the power tool, shall be evenly distributed over the pad to ensure
that the|power tool operatés at its normal level of performance and in a stable manner.

For polishers and sanders with two handles, the feed force shall be applied on the handles, perpendicular to the
working|surface and'parallel to the rotational axis of the pad.

For polishers 'and sanders with one handle or without a handle, the feed force shall be applied on the|housing of the
tool, pe1pendicular to the working surface and at the rotational axis of the pad.

The magnitude of the vertical feed force, in addition to the weight of the power tool, shall be 30 N+ 5 N.
The feed force shall be applied and controlled by the operator, e.g. by standing on a scale during the test, and its

value displayed to the operator.

6.5 Polishing pad

Polishers shall be tested with a polishing pad in accordance with the manufacturer's recommendations.
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6.6 Abrasive material

©1SO

The abrasive material shall be 180 grit aluminium oxide paper for power tools with orbital action and 120 grit for
power tools with rotary action. The material shall be new but shall be worn in for approximately 1 min before the
measurements start.

For sanders designed to accept only specific discs, such as scouring pads, measurements shall be made using

these discs.

7 Measurement procedure and validity of measurements

7.1 Test prgredure
Three skilled ¢

consist of five

Each operator

7.2 Duratio

measurements at each measurement position.

Shall start a series of five measurements with a new abrasive material (see 6.6);

n of test

The measurenpent period shall be not less than 16 s at each measurement location;after stable operation h

established.

7.3 Validity|of test

Measurements
coefficient of

less than 0,30|m/s2. This validity criterion shall be applied tocthe readings from the measurement point gi

highest value.

7.4 Coefficilent of variation

The coefficient

measurement alues to the mean value, x.
Sn—1
Cy ==
v X
where

sp—1 is the standard deviation:

S o

perators shall each carry out one test series with the power tool to be tested. A testrserips shall

s been

shall be continued by each operator until a validtest series has been obtained, i.e. when the
ariation (see 7.4) of five consecutive weighted valués is less than 0,15 or the standard devjation is

Ving the

of variation, Cy, of a test series is defined as the ratio of the standard deviation, s,_4, of a deries of

¥ T=1

x is the mean value of the series:

}=%§n:x,~

i=1
in which

x; is the ith value measured, expressed in metres per second squared;
n is the number of measurement values.
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7.5 Evaluation of results
The arithmetic mean of five values for each transducer position and for each operator shall be calculated. For each

transducer position, the overall arithmetic mean value shall be calculated using the mean value obtained for each of
the three operators. The largest of these overall arithmetic mean values shall be the basis for the declaration.

8 Testreport

In addition to the specifications given in ISO 8662-1:1988, clause 7, the following information shall be given in the
test report:

a) air pressure;

b) feed force;
c) duration of each test run;
d) thg results of the test (see 7.5).

A modg]| test report is given in annex A.
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(informative)

Annex A

Model test report for polishers and sanders

©[SO

The test has been carried out in accordance with 1ISO 8662-1:1988, Hand-held portable power tools — Measurement of
vibrations at the handle — Part 1: General, and 1SO 8662-8:1997, Hand-held portable power tools — Measurement of
vibrations at the handle — Part 8: Polishers and rotary, orbital and random orbital sanders.

General
Tested by: .....

Reported bY: .........ooiiiieeeeceee s

Date: .............]

Type: ............]

Mass, kg: ......]

Power tool tested

Manufacturer: .........cccccovvvvveveeeeeeeeeeeeeeeee SN,

Abrasive
Type: oo

Manufacturer: ...

Operating cor
Air pressure, b
Feed force, N:

Duration of eachitest run, s: ........oooveeeeeeveeeeeeeeeieeeennn,

Accelerometer
Mechanical filt

Analyser —m
Tape recorder

Amplifier — mI

Measuring equipment

— MANUFACTUTET, TYPE: ... s ettt e et ae et e e e ettt e st et et en e e e e e eaes
Brs (if any) — manufacturer, tyPe: ... ettt
NUFACTUIEE, TYPE: .o B ettt sttt et een et anen
NUFACTUTET, TYPE: ..ottt 8 ettt ettt ee et ettt e et st e e e aseneesaesseeneeneees et eeeeeeeeeaeen
— MANUFACIUIEL, TYPE: ..o ettt et e e et e e e e eeeenes

Description of

Fastening of fransducer and mechanical filter

Mmethod for fastening of transducer and mechanical filter, if any.

State the type

Signal processing
of signal integration-i the spectral analyser and the method of determining the weighted acceleration.

Results

The results shall be expressed as weighted values according to the following tables:

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

Values in metres per second squargd
Weighted value
Test run Transducer position
1 3

1

2

3

4

5
Arithmetic mean value:
Coefficient of variation:
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