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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.

The procedpres—tsed—to—develop—th CHeRt—at ose—intendedforitsfurthermaintenanee are
described i1} the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2, www.iso.org/directives.

Attention is|drawn to the possibility that some of the elements of this document may-be the subj¢ct of
patent rights. ISO shall not be held responsible for identifying any or all such patent+ights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or
on the ISO list of patent declarations received, www.iso.org/patents.

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

The committee responsible for this document is ISO/TC 108, Mechanical vibration, shock and condition
monitoring, Pubcommittee SC 4, Human exposure to mechanical vibration and shock.

This second edition cancels and replaces the first edition (ISO 10819:1996), of which it constitutes a
technical reyision. The main changes are stronger criteridifor antivibration gloves and the addition of a
method for neasuring the material thickness.
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Introduction

Because of the growing demand to reduce health risks associated with exposure to hand-transmitted
vibration, gloves with vibration-reducing materials are often used to attenuate vibration transmitted to
the hands. These gloves normally provide little reduction in hand-transmitted vibration at frequencies
below 150 Hz. Some gloves can increase the vibration transmitted to the hands at these low frequencies.
Gloves with vibration-reducing materials that meet the requirements of this International Standard to be
classified as an antivibration glove can be expected to reduce hand-transmitted vibration at frequencies
above 150 Hz. These gloves can reduce but not eliminate health risks associated with hand-transmitted
vibration exposure.

Field
nega
num
incre
fatig

Glov{
cont}l
can

Vibr3
Stan
meag
vibra
resed
proc

The
that
not 3
envil

The
vibra
forp

lie because they increase the hand grip effort required to control a vibratitig machine.

s tested in accordance with the requirements of this International Standard are ev|
rolled laboratory environment. The actual vibration attenuation of:a glove in a work ¢
iffer from that measured in a controlled laboratory environment,

ition transmissibility measurements made in accordance with'the requirements of this I
lard are performed only at the palm of the hand. The trahsmission of vibration to the f|
ured. When evaluating the effectiveness of a glove with:avibration-reducing material us
tion transmitted to the hand, vibration transmission te'the fingers should also be assess
irch subsequent to the publication of this Internatiotial Standard is needed to develop a n
bdure that can be used to measure the vibration transmissibility of gloves at the fingers

measurement procedure specified in this.International Standard only addresses glov

ddress glove properties necessary to.reduce other hand-related health and safety ri
onments.

measurement procedure specified in this International Standard can also be used to |
tion transmissibility of a material that is being evaluated for use to cover a handle of ¢
ptential use in a glove.

observations indicate that gloves with vibration-reducing materials can result,inhpositive and
tive health effects. Positive health effects can occur with gloves that reduce fitiger tingling and
bness and that keep the hands warm and dry. Negative health effects can occur' with gloves that
ase the vibration transmitted to the hands at low frequencies and that increase hand and arm

aluated in a
nvironment

hternational
ingers is not
ed to reduce
bd. However,
easurement

P properties

ran reduce health risks associated withtiand-transmitted vibration in work environmlents. It does

sks in work

neasure the
machine or

© ISO

2013 - All rights reserved


https://standardsiso.com/api/?name=f25d6dd0e609e0a11633d1bf346f58c9



https://standardsiso.com/api/?name=f25d6dd0e609e0a11633d1bf346f58c9

INTERNATIONAL STANDARD
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Mechanical vibration and shock — Hand-arm vibration
— Measurement and evaluation of the vibration
transmissibility of gloves at the palm of the hand

WARNING — This International Standard defines a screening test procedure for measuring the
v1bratlon transmlssmn through gloves w1th an embedded v1brat1on reducmg mater1al Many factors
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International Standard specifies a method for the laboratory measurement, data a
Fting of the vibration transmissibility of a glove with a vibration-rédjicing material thg
fingers, and thumb of the hand. This International Standard specifies vibration trar
'ms of vibration transmitted from a handle through a gloveto-the palm of the hand i
Fe frequency bands with centre frequencies of 25 Hz to 1 250 Hz.

measurement procedure specified in this International\Standard can also be used to |
tion transmissibility of a material that is being evdludted for use to cover a handle ¢
' potential use in a glove. However, results from this test cannot be used to certify thg
to cover a handle meets the requirements of this International Standard to be clas
ibration covering. A material tested in this mahner could later be placed in a glove. Wh
the glove needs to be tested in accordance with the measurement procedure of this I
lard and needs to meet the vibration atfenuation performance requirements of this I
Hard in order to be classified as an antivibration glove.
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ISO 13753[1] defines a method for screening materials used for vibration attenuation on fhe handles of
machiines and for gloves.

Normative references

following documents, in whole or in part, are normatively referenced in this docunj
pensable for jts-application. For dated references, only the edition cited applies. I
ences, the latest’edition of the referenced document (including any amendments) appl

041, Methanical vibration, shock and condition monitoring — Vocabulary

349-X Mechanical vibration — Measurement and evaluation of human exposure to hand}

vibrd

tion — Part 1: General requirements

ent and are
For undated
es.

transmitted

[SO 5805, Mechanical vibration and shock — Human exposure — Vocabulary

[SO 8041, Human response to vibration — Measuring instrumentation

IEC 61260, Electroacoustics — Octave-band and fractional-octave-band filters

EN 388, Protective gloves against mechanical risks

EN 420, Protective gloves — General requirements and test methods
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2041, ISO 5805 and the

following apply.

31

glove vibration transmissibility
ratio of the acceleration measured on the palm adaptor of the gloved hand to the acceleration measured
on the instrumented handle

Note 1 to entry: Glove vibration transmissibility values greater than 1 indicate that the glove amplifies the

vibration, an

4 Symbg
The followi
an(pb)(f)

ah(Pbx,y,2)(fi)

an(pg)(fi)

an(Pgx,y,z) (fi)
an(s)(f)
anw(s)(f1)
ar(fi)

Cyr(f)
Cyr(s)

fi
H

Iy,

iy

valueslawerthan 1 indicate thatthe aglove attenuatesthe vibration
o

)ls and abbreviations

1g symbols and abbreviations are used.

unweighted r.m.s. acceleration measured on the bare adaptor in the ith.one-third-octave pand
value of an(py)(f7) on three mutually orthogonal axes, respectively

unweighted r.m.s. acceleration measured on the palm adaptef,of the gloved hand in the ith
one-third-octave band

value of an(pg)(fi) on three mutually orthogonal axes, respectively
unweighted r.m.s. acceleration for spectrum S in the ith one-third-octave band
frequency-weighted r.m.s. acceleration for spgetrum S in the ith one-third-octave band

unweighted r.m.s. acceleration measured at the reference position on the handle in the ith
one-third-octave band

coefficient of variation for the eorrected handle-gloved hand transmissibility in the ith one-
third-octave band

coefficient of variationforthe handle-gloved ISO-weighted hand transmissibility for spedtrum
S

centre frequeney.ofthe ith one-third-octave band
subscript réprésenting one-third-octave frequency bands from 200 Hz to 1 250 Hz

frequency band number of the lowest one-third-octave band associated with each spectrpm S
accerding to Table 2

frequency band number of the uppermost one-third-octave band associated with each spgc-
trum S according to Table 2

st(f1)

ST(S)
Tw(f)
Tg(f)

subscript representing one-third-octave frequency bands from 25 Hz to 200 Hz
spectrum, S = Sy or Sy

standard deviation for the corrected handle-gloved hand transmissibility in the ith one-third-
octave band

standard deviation for the handle-gloved [SO-weighted hand transmissibility for spectrum S
handle-adaptor bare adaptor transmissibility in the ith one-third-octave band

handle-gloved hand transmissibility in the ith one-third-octave band

© ISO 2013 - All rights reserved
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Th(s) handle-adaptor bare adaptor ISO weighted transmissibility for spectrum S

Tg(s) uncorrected handle-gloved hand ISO weighted transmissibility for spectrum S

T(f) corrected handle-gloved hand transmissibility in the ith one-third-octave band

T(s) corrected handle-gloved ISO weighted hand transmissibility for spectrum S

T(fl.) mean value for the corrected handle-gloved hand transmissibility in the ith one-third-octave
band

’1_"(5) mean value for the handle-gloved ISO-weighted hand transmissibility for spectrum S

Whi ISO frequency-weighting factor specified in ISO 5349-1 for the ith one thizd-octavie frequency
band associated with each spectrum S

5 easuring principle and equipment

5.1 | General principle and setup

The
han
inst
inde
ane
the

instrjumented handle (see Annex A) and between the palm of the hand and glove by mea

adap|
hand
trang
with
asso

A sc

ethod specified in this International Standard is used to measure the vibration inpu
that is transmitted through the glove at the palm of the hand, which grips and p
mented handle. The glove vibration transmissibility. (3.1) measured at the palm i
to judge the vibration-reducing effectiveness of thecglove. A vibration excitation syste
ctromechanical shaker) shall be used to generaterthe required vibration input. The
irection of the excitation shall be simultaneously'measured at the middle point of th

or. The adaptor shall contain an acceleroimeéter and shall be placed inside the glove |
and handle. To compensate for the frequency response of the palm adaptor, the glo
missibility is calculated as the ratio.of the vibration transmissibility values at the palnj
a glove, as measured with the palniadaptor, divided by the corresponding transmissi
riated with the bare palm adaptér attached to the handle.

acce
of t
instr
shall

The ¥
mon

hematic drawing of a recemmended vibration measurement setup is shown in Fi
eration at the reference-point in the instrumented handle, ar(f;), and the vibration
e hand, anpn)(fi) or.anpg)(fi), shall be measured simultaneously. Annex A shows
umented handles. Thie-diameter of that part of the instrumented handle that is clasped
be (40 £ 0,5) mm,

ralues of the@rip and feed forces shall be displayed continuously so the test subject car
tor them and consistently apply the required grip and feed forces throughout a test.

[ to a gloved
ishes on an
used as an
m (normally
vibration in
e top of the
hs of a palm
between the
ve vibration
| of the hand
bility values

bure 1. The
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Figu)

5.2 Meas

5.2.1 Gen

Aminimum

are required.

The element

5.2.2 Transducer mounting

5.2.2.1 Mounting at the reference point in'the handle

A single-axi

contact witl the palm adaptor. The aecelerometer shall be placed near the centre of the length g
its measurement axis shallbe parallel to the vibration excitation axis. The exact location of
meter shall be marked\on the surface of the handle.

handle, and
the accelero

5.2.2.2 Mounting for measurement at the palm of the hand

To measure
(may be a si
mass, whicH
made of ari

| -
ar(f) One-third-
Electro- I octave band
mechanical I > real-time
shaker nepr) (f1) OF Gypgy (f2) analyser
A Adaptor
Handle
Shaker amplifier Grip force > Display
A
Vibration signal
—— feedback »  Feed force > Display
controller

"e 1 — Schematic diagram for measurement of glove vibration trarsmissibility

uring equipment

eral requirements

pfatwo-channel, one-third-octave bandreal-time frequencyanalyserand twoaccelerom
|

s of the measuring chain shall fulfill the requirements of ISO 8041.

5 accelerometer shall be embedded within the top surface of the test handle that will

vibration atthe palm of the hand, a palm adaptor shall be used that contains an acceleron

ngle axis or triaxial accelerometer) with the dimensions and shape shown in Figure
includes the mass of the accelerometer, shall not exceed 15 g. The palm adaptor sh3

bid/material, such as wood or hard plastic.

pters

be in
f the

heter
D. Its
111 be
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Dimensions in millimetres

)

m
Key
1  dccelerometer location
NOTH Unless otherwise specified, all toleranees are +0,5 mm.

Figure 2 — Adaptor for/hiolding the accelerometer in the palm of the hand

To enjsure measurement accuracy;the calibration consistency of the two accelerometers ingtalled in the
handle and the palm adaptor; respectively, shall be checked by affixing the adaptor to theg test handle
withla contact force of (80,4#10) N. The adaptor shall be positioned on the surface of the hand]e as close as
possjble to the accelerometer installed on the handle (see Annex A), and the adaptor shall be aligned with
the vlibration axis of thie‘handle. The palm adaptor shall be held in place by means of a lightweight elastic
element (e.g. rubbet bands). The measured bare palm adaptor vibration transmissibility shall be within
the amplitude range of 0,95 to 1,05 over the one-third-octave frequency range of 25 Hz to 1250 Hz.

Care[should-be’taken to ensure that the palm adaptor has solid contact with the test hapdle along a
single straight line that runs the length of the adaptor. Deviations from unity transmissibilfty in excess
of iSF% can occur when the palm adaptor, which has a radius greater than the test handle [radius, does

1 | . b sdele 21 . 41 1
nOt ITave SUUU LUIILAU U WILIT LIIT LTS U HIIATIUIT.

5.2.3 Frequency analyses

Frequency analyses in one-third-octave frequency bands shall be conducted. The one-third-octave band
filters shall fulfill the requirements for one-third-octave filters specified in IEC 61260, class 1.

5.2.4 Grip force measuring system

Grip force is the force used to grip the handle along the axis of vibration (see ISO 15230[2]). It is measured
according to the scheme shown in Figure 3.

© IS0 2013 - All rights reserved 5
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force

axis

force
re 4)
force

o)
e
Key
1 adaptor 3 axis of vibration
2 handle F  force
Figure 3 — Grip force to be measured
The grip fofce shall be measured using the instrumented handle (refer to*Annex A). The grip
measuremeht system shall fulfill the following requirements:
a) dynamifrange: 10 N to 80 N;
b) resolutipn: better than 2 N;
¢) measurfng errors: less than 4 N;
d) integration time for visual display: 0,25 s to 0,50 s:
5.2.5 Fee‘I force measuring system
Feed force mpeans the horizontal force that pushes toward the vibration excitation system along thg
of vibration|(see ISO 15230(2]).
The feed foijce shall be measured using a horizontal force measurement device, which may be a
plate installed on an adjustable platform where the subject stands during the experiment (see Figu
or a force measurement system.-built into the instrumented handle (refer to Annex A). The feed
measuring gystem shall fulfillthe following requirements:
a) dynamifrange: 10 Nto80 N;
b) resolutipn: betterthan 2 N;
c) measurjng’errors: less than 4 N;
d) integration time for visual display: U,Z5 s to 0,50 s.
6 © IS0 2013 - All rights reserved
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Key

NOTH

5.3

5.3.1

5.3.1

The ]
of 11
be ve

5.3.1
The}

/

djustable platform 2 vibratign‘éxcitation system

Feed force can be measured at the platform or the éle¢tromechanical shaker.

Figure 4 — Posture of the test'subject during measurements

Vibration excitation system
Characteristics of the instrumented handle

.1 Dimensions and oriéntation of the handle

0 mm (refer to examples of handles in Annex A). The orientation of the handle on the
rtical (see Figure4).
.2 Resonarce characteristics of the handle

landle.shall not have any resonances within the one-third-octave frequency range of 25 Hj

nandle shall have a cifoular cross-section with a diameter of (40 + 0,5) mm and a minimum length

shaker shall

rto 1250 Hz.

5.3.2

Position of the excitation system

The axis of vibration shall be horizontal and parallel to the forearm of the standing test subject (see Figure 4).

The excitation system or the platform the test subject stands on shall be adjusted so that the requirements
regarding the test subject’s posture, as defined in 6.1.4, are fulfilled.

5.3.3 Performance

The excitation system shall be able to produce the vibration amplitudes specified in 6.2 when a feed
force and a grip force as specified in 6.1.3 a) and b) are applied.

© ISO
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6 Measurement conditions and procedure

6.1 Meas

urement conditions

6.1.1 Test subjects

Five adults with hand sizes between 7 and 10, as specified by EN 420, shall serve as test subjects. The
test subjects shall use their dominant hand for the glove vibration transmissibility tests.

6.1.2 Testgloves

Five separate gloves of the same type shall be tested (one glove for each test subject).

6.1.3 Test conditions

For the mea

surements, the following conditions shall be observed.

a) Grip force — the grip force shall be displayed continuously. The test subject'shall maintain the

force at

(30 £ 5) N throughout the test period.

b) Feed foice — the feed force shall be displayed continuously. The testzsubject shall maintain the

force at

(50 = 8) N throughout the test period.

c¢) Room tgmperature — vibration measurements shall take place:at a room temperature of (20 =

and the
d) Humidi

e) Conditi
at least

f) Fitting

room temperature shall be reported.
'y — the relative humidity shall be below 70 %, and shall be reported.

ning of gloves — the gloves to be tested shallbe stored at the temperature specified in
30 min and worn by a test subject for atdeast 3 min before the test procedure is starte

f gloves — the size of the gloves shall'be chosen according to EN 420.

g) Vibratign measurement averaging time—“— the averaging time for the vibration tests shall
minimum of 30 s.

6.1.4 Testsubject’s posture

The test sub
transmissib

ject shall clasp the\handle with the palm adaptor as shown in Figure 5 for the glove vibr

shown in Figure 4. The for&arm shall be directed along the axis of vibration. The elbow shall for

angle of 90°
between 0°

+ 15° The.elbow shall not touch the body during the measurements. The wrist shall be
[neutral).and 40° (dorsal bending) maximum.

grip

feed

5) °C,

c) for

d.

be a

htion

lity tests. The-operator shall stand upright on a horizontal surface (floor or platform) as

m an
bent
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Key
1 4daptor 2 handle 3 axis of vibration

Figure 5 — Position of hand with handle and adaptor

6.1.3 Position of the palm adaptor in glove vibration transmissibility tests

6.1.5.1 General

The palm adaptor shall be positioned in the gloved hand relative to the handle as shown in Higure 5. The
axis pfthe accelerometer embedded in the adaptor should@iot deviate from the axis of vibration by more
than[+15°. One of the following procedures shall be usedté minimize measurement error asspciated with
misalignment of the palm adaptor on the handle: method 1 with a single axis accelerometg¢r, method 2
with|a triaxial accelerometer, or method 1 with afriaxial accelerometer as specified in method 2.

6.1.3.2 Method 1: single axis accelerometer

Placg a slit in the seam of the glove between the thumb and index finger so that the palm adaptor can be
visually positioned between the palm-of the hand and the top of the handle. To facilitate this alignment,
place visible marks, as shown in Figure 6, on the top centres of the palm adaptor and the hgndle.

1
| 2
| 3
....... /‘D_.
i\ j
4

Key
1 handle 3 mark — top centre of handle
2 mark — top centre of palm adaptor 4 accelerometer location

Figure 6 — Palm adaptor alignment on top of handle

6.1.5.3 Method 2: triaxial accelerometer

Embed a miniature triaxial accelerometer in place of the single axis accelerometer in the palm adaptor
(Figure 7). The palm adaptor acceleration value is the root-sum-squares of the measured acceleration
values on the three mutually orthogonal axes shown in Figure 7 [refer to Formulae (3) and (6)].

© IS0 2013 - All rights reserved 9
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Key

1 accelerometer location x,y,z three mutually orthogonal'measurement axes

Figure 7 — Triaxial accelerometer location in palm adaptor

6.2 Vibrdtion signal

The vibratign signal measured at the handle is a band-limited random vibration signal. The first p3
the signal sgectrum (from 25 Hz to 250 Hz) is a constant-velocity{0,012 8 m/s) spectrum. The second
(from 315 Hz to 1 600 Hz) is a ramp-down spectrum. The entire spectrum shall fulfil the requirenpents
specified in[Table 1 and Figure 8. The acceleration power spectral density (PSD) is expressed asrilean
square acceleration per unit frequency bandwidth intm/s2)2/Hz. The corresponding one-third-o¢tave
band accelefration values of the acceleration signal-are listed in Table 1 and shown in Figure 9| The
frequency-weighted acceleration value of the bapd=limited random vibration signal is (4,82 + 0,50) n/s2.

hrt of
part

E A
= 10
% y \
B % A
= / \
R / A
A A \
/ \
V]
1 y4
//
0,1 .
10 100 1000 f/Hz
Key
P, accelerometer power spectral density f frequency
Figure 8 — Handle acceleration power spectral density spectrum
10
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& A
< 100
g
<
S
10
1 l L -
25 40 63 100 160 250 400 630 10001600 f;/Hz
3,5 50 80 125 200 315 500 8001250
Key
a acceleration fi one-third-octave-band centre frequency

Figure 9 — One-third-octave band handle acceleration values

6.3 | Test procedure

6.3.1 Preparation

The following steps shall be carried gutbefore starting the vibration measurements:

a) qalibrate the accelerometers.and measurement system (in accordance with ISO 8041);
b) ¢ondition the gloves as described in 6.1.3 e);

c) instruct the tests subjects with regard to the test posture in 6.1 and conduct trials so that the test
gubjects learn tocgntrol the feed and grip forces described in 6.1.3 a) and b);

d) ¢heck and adjust the vibration signal to achieve the vibration signal in 6.2.

6.3.] Measurements with the bare adaptor

One-fHind-octave band bare palm adaptor acceleration measurements shall be carried out wjith the palm
adaptor attached to the test handie as specitied Im 5.2.2.2. T e hand shati mot be used to clasp the test
handle with adaptor during these measurements. The one-third-octave band unweighted acceleration
values at the handle, ar(f;), and on the bare adaptor, an(pb)(fi), shall be measured simultaneously and
used to calculate the adaptor transmissibility between the adaptor and handle as specified in 7.2.

If the one-third-octave band bare adaptor transmissibility associated with the unweighted accelerations
in any one-third-octave band between 25 Hz and 1 250 Hz is outside the range of 0,95 to 1,05, consider
the measurements to be invalid.

© IS0 2013 - All rights reserved 11
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Table 1 — Required handle acceleration values

Frequency Acceleration PSD value | Acceleration tolerance in the | One-third-octave accel-
one-third octave band eration value
ﬁ PZZ
Hz (m/s2)2/Hz dB m/s?
25 0,709 *2 1,98
31,5 0,893 *1 2,45
40 1,134 *1 3,22
50 T,2T7 E 74,10
63 1,786 *1 4,85
80 2,268 *1 6,38
100 2,835 *1 8,20
125 3,543 *1 9,81
160 4,535 *1 12,53
200 5,669 *1 16,00
250 7,087 *1 20,14
315 8,521 *1 23,79
400 9,179 *1 28,19
500 9,179 *1 31,59
630 8,555 *1 33,96
800 7,069 *1 35,19
1000 4,994 *1 33,35
1250 2,905 tgo 28,37
1600 1,324 ti 19,58
Unweighted pcceleration 90,19
Frequency-weighted acceleration 4,82
Frequency-weighted accelerationtelerance +0,50
6.3.3 Medsurements with gloved hand
Using the sajme adaptor as in 6.3.2, one-third-octave band gloved hand acceleration measurements|shall
be carried gut with'each test subject. The one-third-octave band unweighted accelerations obtainled at
the handle,};(ﬁ), and on the adaptor, an(pg)(fi), shall be measured simultaneously and used to calcplate
the gloved hand transmissibility as specified in 7.3

6.3.4 Measurements with resilient material

If the measurement method specified in this International Standard is used to measure the vibration
transmissibility of a resilient material, a piece of the material shall be wrapped around the full
circumference of the handle. The resilient material shall be attached to the handle with double-sided
adhesive tape or other similar adhesive material so the resilient material can be stably held on the handle.
The resilient material shall be applied to the handle so as not to preload the grip force transducer in the
handle. The resilient material shall then be clasped with the hand with the adaptor placed between the
palm of the hand and the material.

12
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6.3.5 Required number of tests

The required number of tests is:

IS0 10819:2013(E)

a) bare palm adaptor vibration transmissibility tests: one test for the adaptor at the beginning of
the test day;

b) glove vibration transmissibility tests: three separate tests for each of the five test subjects.

For each vibration transmissibility test for each test subject, there shall be a minimum 3 min rest period

betw

een each test.

Ifthd

7 Evaluation of results

7.1

7.1.%

Figure 10 is a flow diagram for the bare adaptor and glove vibyation transmissibility me

gloved-hand vibration transmissibility tests for the five test subjects occur over multiple
spread over multiple days, the bare adaptor tests shall be repeated at the beginning of each-|

Calculation of transmissibility

General

and {
coeff|

he calculations of the mean corrected transmissibility values and related standard de

icients of variation.
Measurement Location Uncorrected Corrected
transmissibility transmissibili
1 set of 15 sets of
1 test for results for results for
adaptor adaptor each glove]
Bare palm Handle; g .
P RS = Tu(f)) Ty T(f) Ts

Adaptor: 1 test

" | Adaptor: G ey (f)

15 sets of Mean values
‘ 5 test subjects | 15 tests for results for Standard deviations
{ each glove each glove Coef.'s of variaftion
"Gloved" hand | Handle: ag(f) N
3 separate tests " | Adaptor: ah[pg)(lfi) " To(f: Tgsy T, 51, Cy

Figure-10'— Flow diagram for determining the mean corrected transmissibility
standard deviations and coefficients of variation

7.1.2 One-third-octave frequency ranges

The range of one-third-octave centre frequencies for the vibration spectra Sy and Sy shall be:

a) vibration frequency range Afy: 25 Hz to 200 Hz;

b) vibration frequency range Afy: 200 Hz to 1 250 Hz.

© IS0 2013 - All rights reserved
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7.1.3 Frequency-weighted acceleration values

The frequency-weighted acceleration value, anw(s)(f7), in the ith one-third-octave frequency band shall
be obtained from:

Ay (5) (f1)=n(s) (i) Whi (1)
where
an(s)(f7) is the measured acceleration value in the ith one-third-octave band;
fi 1S TiTe ONEe-TNITA-0CTave Centre (Tequency for the T one-thiTd-0Cctave band;
Whi is the ISO frequency weighting value specified in ISO 5349-1 for the ith one-third-ocCtave fre-
quency band — values for Wp; are given in Table 2.
NOTE Far the spectrum Sy, Sis substituted by M and for the spectrum Sy, S is substitutedby H in Formuja (1).
Table 2 — Frequency weighting factors Wy; for hand-transmitted vibration
for conyersion of one-third-octave band magnitudes to frequency-weighted magnitudes
Frequency band num- | Nominal value of band centre fre-\ Weighting fac-
ber quency tor
i fi Whi
Hz
14 25 0,647
15 31,5 0,519
16 40 0,411
17 50 0,324
18 63 0,256
19 80 0,202
20 100 0,160
21 125 0,127
22 160 0,101
23 200 0,079 9
24 250 0,063 4
25 315 0,050 3
26 400 0,0398
27 500 0,031 4
28 630 0,024 5
29 800 0,018 6
30 1000 0,013 5
31 1250 0,008 94

14 © IS0 2013 - All rights reserved
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7.2
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Bare palm adaptor vibration transmissibility

7.2.1 One-third-octave vibration transmissibility

The bare adaptor vibration transmissibility, Tp(f;), for the ith one-third-octave band shall be calculated from:

Ty (fi)=

aypy) (f7)
ag (f;)

where ap(pb)(f;) and ar(f;) are defined in 6.3.2.

(2)

If me

S

whet

oQ

S

7.2.2

The
spec

whet

thod 2 in 6.1.5.3 is used to measure an(pb)(f7):

h(Pb)(fi):\/alzl(Pbx)(fi)+a}21(Pby)(fi)+a}21(sz)(fi)

e (refer to Figure 7)

h(Pbx) 7)) is the value of an(pp)(f7) on the x-axis;
h(Pby)(f7) is the value of an(pp)(f7) on the y-axis;

h(Pbz)(f) is the value of an(pp)(f7) on the z-axis.

Frequency-weighted vibration transmissibility

frequency-weighted bare adaptor vibration_tkansmissibility, Th(s), for the Sy and §
fra shall be calculated from:

2

izu,[ah(Pb)(fi)Whi}

iZiL

b(S) ™ Ty 2

D [ar (fi)Wn{

iZiL
e

h(pb)(f1), ar(fi) 4are defined in 6.3.2;

Whi is defined in Table 2;

f is 14 for S = Sy and 23 for S = Sy (see Table 2);

il is 23 for S = Sv and 31 for S = Sy (see Table 2).

(3

by vibration

(4)

NOTE

© ISO

2013 - All rights reserved

For the spectrum Sy, S is substituted by M and for the spectrum Sy, S is substituted by H in Formula (4).
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7.3 Uncorrected glove vibration transmissibility

7.3.1 One-third-octave vibration transmissibility

The uncorrected glove vibration transmissibility, Tg(f;), for the ith one-third-octave band shall be
calculated from:

(5)

where an(pgytfand-artfare-detinedn6-3-3

If method 2 jin 6.1.5.3 is used to measure an(pg)(f7):

ah(Pg) (fl ) :\/ }21(ng) (fl ) +Cl}Zl(ng) (fl )+a}21(sz) (fl) (6)

where (refer to Figure 7)
an(pgx)(fP is the value of ap(pg)(f?) on the x-axis;
an(pgy)(f) is the value of ap(pg)(f) on the y-axis;

an(pgz)(f}) is the value of ap(pg)(f;) on the z-axis.

7.3.2 Frequency-weighted vibration transmissibility

The frequernjcy-weighted uncorrected glove vibration transmissibility, Ty(s), for the SM and Sy vibration
spectra shall be calculated from:

iy 2
\ z I:ah(Pg)(fi) Whi}
iZiL
g(s) iy ;
Z[GR(fi) Wh;]
i=iy,
where
ancpg)(fi], ar(f) are defined in 6.3.3;
Whi is defined in Table 2;
i, is 14 for S = Sy and 23 for S = Sy (see Table 2);
iy ts23for 5= S™ a3 tHfor 5= ST (bcc Tabte 2).

NOTE For the spectrum Sy, S is substituted by M and for the spectrum Sy, S is substituted by H in Formula (7).
7.4 Corrected glove vibration transmissibility

7.4.1 One-third-octave vibration transmissibility

The corrected glove vibration transmissibility, T(f;), for the ith one-third-octave band shall be
calculated from:

Tg(fi)
Ty (fi)

16 © IS0 2013 - All rights reserved
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7.4.2 Frequency-weighted vibration transmissibility
The frequency-weighted corrected glove vibration transmissibility, T(s), shall be calculated from:

™y

(9)

NOTE For the spectrum Sy, Sis substituted by M and for the spectrum Sy, Sis substituted by H in Formula (9).
The associated frequency ranges are given in 7.1.2.

8 al 1 1 . L e . ) 1 1
LAICUIAdUUII U1 SUAUISLILAI VdIUucCS
8.1 | General

The [statistical values presented in this clause shall be calculated and reported for dll vibration
trangmissibility tests for each individual test subject (three tests each) and forall five test subjects (15
testd|in total).

8.2 | One-third-octave vibration transmissibility

The mean value, T( f;), for each corrected one-third-octave vibrafion transmissibility valug is given by:

~

i 1 &
(fi):NZTj(fi) (10)
=1

where
N=3 (three tests for each test subject); or

N =15 (five test subjects with three tests each);

-

[i(f1) are the corrected one-third-octave glove vibration transmissibility values for each inflividual test.

The §tandard deviation, s7(fj),'for the one-third-octave vibration transmissibility values is given by:

0= s X)) o

The ¢oefficient ef¥ariation, Cy7(f;), for the one-third-octave vibration transmissibility valuef is given by:

ST(fi)
T(f;)

The mean values, standard deviations and coefficients of variation shall be reported

[

Gy A fr)= (12)

a) for each individual test subject (N = 3); and
b) for all five test subjects combined (N = 15)

for the one-third-octave bands with centre frequencies from 25 Hz to 1 250 Hz.

© IS0 2013 - All rights reserved 17
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8.3 Frequency-weighted vibration transmissibility

The mean value, 7_"(S), for the corrected frequency-weighted glove vibration transmissibility values is

given by:
_ 1Y
Tis) = 2T(s); (13)
j=1
where
N=3 _(three tests for each test snhject): or

N =15 | (five test subjects with three tests each);

T(s)j are the corrected frequency-weighted glove vibration transmissibility values for each.individual
test.

NOTE Far the spectrum Sy, Sis substituted by M and for the spectrum Sy, Sis substitutéd by H in Formulg (13).
The associat¢d frequency ranges are given in 7.1.2.

The standand deviation, s7(s), for the frequency-weighted transmissibility, values is given by:

N 2

1 _
7)Y (N1 75 Ts)] (14
j=1
The coefficignt of variation, Cy7(s), for the frequency-weighted transmissibility values is given by:
S1(s)
Cvrs)TF (15)
()

The mean values, standard deviations and coefficients of variation shall be reported:
a) for eachindividual test subject (N = 3); and
b) for all five test subjects combingd\(N = 15)

for Tmy and| T(y).

9 (riterja for designating gloves as antivibration gloves

9.1 General

To be designjatedas an antivibration glove according to this International Standard, all the requirenllents
specified in927and 9.3 shall be fulfilled-

9.2 Vibration transmissibility of the gloves
The gloved hand mean values T(H) and T(M) shall meet the requirements:

Tih) <0,60

and

Towy 0,90

18 © IS0 2013 - All rights reserved
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Construction of the gloves

9.3.1 Glove vibration-reducing material thickness

9.3.1.1 Glove vibration-reducing material thickness in the palm

The thickness of vibration-reducing material placed in the palm section of the glove should not be
greater than 8 mm.

NOTE

The use ofaglove withan embedded vibration-reducing material generally reduces the hand

grip strength

associated with gripping a machine handle. This requires a greater grip effort to achieve the same level of machine

contr]
often
incre

grip €
9.3.1

The
of th
cove
redu

0,55

NOTH
Stand
vibra
thinn
a gloy
effec
incre|

9.3.2

9.3.2

The
meag

9.3.2
The 1

ol as is achieved with bare hand operation of the machine. Increased hand-transmitted vibratien
be achieved with thicker vibration-reducing materials. However, a trade-off needs to be made
hsed vibration reduction and the potential negative effects of the thicker materials associated w

.2 Glove vibration-reducing material in the thumb and fingers

ame vibration-reducing material shall be placed in the palm section and-+the finger and thy
b glove. The vibration-reducing material shall cover the complete ‘palm area of the ha
" the three phalanges of each finger and the two phalanges of thé thumb. The thickness
ring material placed in the fingers and thumb sections of the glove shall be equal to or
Limes the thickness of the vibration-reducing material placed’in the palm section of the g

An antivibration glove that meets the vibration transmissibility requirements of this
ard can also potentially be too stiff, bulky, and uncomfortable to wear and use if the same
fion-reducing material is used in the palm section and*the finger and thumb sections of the §
er vibration-reducing material of the same type used in the palm section in the finger and thun

s of the thinner material with respect to vibration transmitted to the fingers is minimal and is
hsed dexterity and comfort experienced when wearing and using the glove.

Measurement of the thickness of the glove vibration-reducing material

.1 General

thickness of the vibration-reducing material in the palm and finger sections of a gl
ured as follows.

.2 Measurement setup

measurement setup for measuring the thickness of the glove vibration-reducing mater]

ffort, reduced finger dexterity and hand comfort, and reduced control while operatinga nfaching.

reduction can
between this
ith increased

h

mb sections
nd and shall
pf vibration-
breater than
rlove.

International
thickness of
tlove. Using a
hb sections of

re increases finger dexterity and hand comfort.a$sociated with the use of the glove. The potential negative

offset by the

bve shall be

ial is shown

in Figure 1%-The thickness measurement should be made on a flat bench top. Place a (6 + 0,6) mm thick
sheet of polymethylmethacrylate (PMMA) or other similar material on the surface of the bench top. This

is th

i

b measurement surface. Machine a uniform cylindrical measurement mass which shall have the

following specifications:

a) material: aluminium (density 2 700 kg/m3);

b) diameter, D: (80 * 4) mm;

)

thickness, 81: (25 * 2) mm;

d) mass: (350 £ 35) g.

The circumferential position of the measurement locations can be conveniently selected based on the
location of the measurement mass on the vibration-reducing material.

The purpose of the sheet of PMMA or other similar material is to provide on a typical bench top a

smooth flat surface on which to perform the measurements specified in 9.3.2. If the measurements

© IS0 2013 - All rights reserved 19
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are performed on a smooth flat granite, slate or other similar surface, this sheet may not be necessary.
When placed on the palm or fingers of a glove, the disc may extend beyond the boundaries of the palm
or fingers of the glove.

Key
1 measure

2 vibration

3 polymethylmethylacrylate sheet &1

4 flat benc

Figure 1

9.3.2.3 Mg

The thickngd
measured a

h top 62
63

pasurement procedure

5 follows.

materi
from th

a) Ifthe Vai[ration-reducing material is an insert placed into the glove, remove the vibration-rediicing
|

from the glove or use a sample of the vibration-reducing material that has been rec

glove manufacturer or supplier.

ment mass (1), (@), (3),(®) measurement Jdcations around the top of the measuren
mass
-reducing material D diameteyof'the measurement mass

measurement mass thickness
07 =01 + 03

vibration-reducing material thickness

1 — Example of a measurement setup for measuring the glove vibration-reducin
material thickness

ent

g

bss of the glové vibration-reducing material in the palm and finger sections shafll be

bived

b) If the vibration-reducing material is integrated into the covering of the palm, finger and thumb
sections on the palm-side of the glove, the thickness measurement shall include the entire integrated

materia

1 from the palm side of the glove.

c) Place the glove vibration-reducing material on the surface of the sheet of PMMA or other similar
material and the measurement mass on top of the centre of the palm section or on top of a minimum

of three finger elements of the finger section of the vibration-reducing material.

d) Measure the distance between the top of the measurement mass and the surface of the sheet of
PMMA or other similar material, 67, at four locations around the top of the measurement mass that
shall be separated by angles of 90° + 5° to within 0,1 mm (see Figure 11).

20
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using Formula (16):

531‘ :521' —51

wherei=1, 2, 3, 4.

f)

4
63 2%25&

Calculate the thickness of the vibration-reducing material, §3, at the four measurement locations,

(16)

Calculate the average thickness of the vibration-reducing material, using Formula ((17):

(17)

g)
q

\
9.3.3

9.3.3

Antiy
secti
palm

9.3.3

The
redu

9.3.3

The
shou
lengt

9.3.3

The
that

9.3.4

i

5, shall be the reported thickness of the vibration-reducing material in the palm and fin

It may be difficult to use the measurement setup in Figure 11 to measure the thickness
tlement of the glove vibration-reducing material. When this is the case, théthumb element shall be

risually inspected to verify that its thickness is similar to the thicknessof-the four fing
Lacks (gap) between the palm and thumb sections of glovewvibration-reducing

.1 General

ribration gloves may be fabricated in which the vibratioh-reducing material placed i
pn of the gloves is not directly connected to the adjacent vibration-reducing material
section. When this is the case, the following requirements shall be met.

.2 Vibration-reducing material covering inthe palm area between the index finger

hirea of the palm directly between the index finger and the thumb shall be covered 4
ring material that is part of the vibration-reducing material in the palm section of the

.3 Lacks (gap) between the thuiimb and palm vibration-reducing material

lacks (gap) between the thumb section and adjacent palm section vibration-reduci
Ild not be greater thanthe’thickness of the palm section vibration-reducing materi
h of the lacks.

.4 Securing ofthe vibration-reducing material in the thumb

humb sectioh vibration-reducing material shall be secured in the thumb section of t
the matetial does not slip or move out of position during normal use of the gloves.

Requirements within the European Union

ber sections.

f the thumb

er elements.

material

n the thumb
laced in the

and thumb

y vibration-
sloves.

ng material
n] along the

he gloves so

Gloves that are designated as antivibration gloves according to this International Standard that will
be used in workplace environments in the European Union are also required to meet the minimal
requirements for mechanical risks specified in EN 388.

10 Test report

The glove manufacturer or supplier shall provide the following information, which shall be included in
the test report.

Description of glove material(s) or fabric(s) used in the palm, finger and thumb sections of the glove

that comes into contact with the handles and other parts of a vibrating machine or the surface of a
vibrating work piece.
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