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1 . INTRODUCTION

It is generally known that excessive exposure to hand-transmitted

vibration from various hand tools and processes causes vibration injuries

in the human organism. In several countries vibration injtJries are

considered an occupational disease. In Poland about 600 new cases of

occupational hand~arm vibration syndrome (HAVS) appear every year. It

is supposed that some reduction of the risk of vibration damage could be

achieved by using gloves providing adequate attenuation of vibration

Until quite recently there was no suitable method for the measurement

and evaluation of the vibration transmissibility of gloves intended for

protection against vibration. Recently such amethod — in the form of

draft standard (pr EN 30819) — has been elaborated by WG3 of

CEN/Tc 231. In the Central Institute for Labour Protection in Warsaw

investigations of various gloves sold as antivibration gloves on the Polish

market were carried out according to this standard and with the use of the

newly-built measurement stand fulfilling the requirements of this standard.

The main focus of the investigations was to establish whether the gloves

offered as hand vibration protectors fulfil the minimum criteria established

in pr EN 30819 for antivibration gloves. In this paper the results of

investigations are presented and discussed.

2. MEASUREMENT METHOD

According to the method described in the EN draft standard [1]. the

measurement of gloves is can'ied out in a laboratory, under conditions as

typical of the actual workplace as possible.

Proceedlngs ol Intemclse 96 1655

  



Karon. Kowalskiii Szapa

The method uses a vibration excitation system (shaker) equipped with

a special handle to measure the gripping force. A device for measuring

the feed force is also necessary. Throughout the test period the values of

the gripping force and the feed force have to be monitored continuously

so as to keep them at the required levels (the gripping force must be

constant at 30N i 5N, the feed force — at 50N : EN).

The measurement handle is excited by two specially—shaped vibration

test signals M and H which are representative of the vibration of some

tools.

The vibration (in terms of weighted accelerations) is simultaneously

measured at two points: on the surface of the handle and — by means of

a special adaptor — at the palm of the hand, without a glove and with a

glove (inside the glove). The measurements are made separately for each

of the test signals M and H for three persons. Three gloves of one type

are used (one for each test person) and the measurements are carried out

twice.

From the weighted accelerations obtained at the handle and in the

palm of the hand, weighted transmissibility is calculated (for a "bare hand”

and for a "gloved hand"). The ratio of those two weighted transmissibilities

is called the corrected vibration transmissibility of a glove. The mean

corrected vibration transmissibilities for each of the test signals M and H
(‘|'_RMl and fit.) calculated as the arithmetic mean values from the six
results (two measurements x three persons) are the finally evaluated

quantities. They are compared with the minimum criteria established for

antivibration gloves in the EN standard [1].

Additionally, vibration transmissibility may be determined as a function

of frequency.

3. MEASUREMENT STAND

in order to measure and evaluate gloves intendedfor protection against

vibration, an appropriate measuring system is needed. Such a system has
been built in the Central institute for Labour Protection (CIOP) in Warsaw.

This system fulfils the requirements of the method described above.

For the excitation of vibration, an LDS shaker type V721 with a power

amplifier type PAZODO are used. The required test signals M and H are

shaped using a specially—designed digital filters. During the

measurements, the gripping force and the feed force are monitored

continuously. The gripping force and the feed force systems were built

using eddy current transducers. One of them is placed inside the

measurement handle and the other — inside the measuring platform on
which the operator has to stand during thetesting of the- gloves. For
measuring weighted accelerations, a BEK sound level meter type 2231
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with a human-vibration unit type 2522 are applied. The transmissibility as

a function of frequency is determined by means of a narrow-band twin-

channel analyzer (88K. type 2034),

A schematic diagram of the measuring system used in CIOP for

determining the‘vibration transmissibility of gloves is shown in Figure 1.
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Fig. 1, Schematic diagram of the measuring system used in CIOP for

determining the vibration transmissibility of gloves.

4. INVESTIGATIONS AND RESULTS

Using the method and the measurement system described above,

investigatioiis of gloves were can'ied out. They had a preliminary

character because our measurement stand had been. built quite recently.

The main focus of the investigations was to check whether the gloves sold

as antivibration gloves on the Polish man<et fulfil the minimum criteria for

antivibration gloves according to prEN 30819. In accordance with

prEN 30819, gloves can be considered antivibration gloves if they fulfil

both of the following criteria:

TT?“ <1 and fin < 0.6.
where: fi, — mean corrected vibration transmissibility of a glove for

vibration test signals 5 (s = M or H).

For the above-mentioned purpose, ten types of 'antivibration" gloves

produced in various countries (Finland, Poland. Czech Republic, Canada,

Germany, USA) were bought and tested. The results obtained from the

investigations are shown in Table 1.
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0.887 (0,015) 0.791 (0.052)

0.563 (0.035)
0.943 (0.016)
0.972 (0.048) 1002 (0.022)

.-

5 0.961 (0015) 097510029)
6 0.953 (0.017) 0.985 (0.056)

_-
.—

 

5. CONCLUSIONS

. The obtained results point to the fact that very often gloves offered as
antivibration gloves do not fulfil the requirements established in the
appropriate EN standard. Among the ten types of the 'antivibration'
gloves tested, only one type (No. 2 in Table 1.) could be classified as
useful for protection against vibration in view of the requirements of
prEN [1], However, it has been established that it i_s possible to
construct gloves which provide protection from vibration and that they
should be used by workers exposed to hand-transmitted vibration at
work.

. It is necessary to measure. evaluate and approve gloves distributed
among workers. Approval should be granted by authon‘zed units.
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