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l:rc.2. Frequency rèsporsc.uNes lor experinenls wnhout glovcs

Meat uttenwtion ol each 4bæ
The l1 gloves may be chssified in four groups: Fig. 3 gives the aitenualion curv€s

observed for glov€s Nos 1,4, tl ând 11 whose allcnuâtion characteristics are typical of

For gloves Nos l, 2, 3, 6 and 10, the hând glove systcm behâles as an amplificr
b€low 400 or 500 Hz, depending on the glove. This âmplilication can reach 5 dB ât
some trequencies. For higher freqùencies, th€ system âcts âs an âttenuâlor, tiith a 15
20 dB decr€ase at 1000 Hz. Figure 3 illusttat€s this in th€ case of glove No. 3-

Forgloves Nos 4,5.7 and 9. the ampiification is nor so pronounced âl liequencies
below 250 Hz. No atlenuâtion is obs€rvcd â1 higher frequcDcies up to 750H2;
reduciion in vibrâlion trânsmission reaches only 5 10dB al 1000Hz (Fig 3, glovc
N o . 4 ) .

GloveNo. 8 (Fig. l)exhibits ancarly neutralresponse below 250 Hz and amplilies
vibration signâls at all frequcncies between 250 and 1000 Hz.

Finâlly. glove No. 11 (Fig. l) âmplifies somcwhat the signal at ircquencies below
130 Hz; beyond, the attenualion increases progrcssively to reach 25 dB at 1000 Hz

D I S C U S S I O N  A N D  C O N C L U S I O N S

The shâpes ofthc ùt1enuâlion curves presenled above correspond approximately 1o
the freqùency rcsponse ofa one-d€gree-of-freedo;n mecbanicâl model, where th€ spring
and damper el€nents are constiruted by the glove. Such a system âcts as a tfansmitter
al low frequencies. âs ân amplificr al frequencies aroutd the nâtural frequ€ncy ofthe
system and ês a I? dB per octâvc attenuator at highcr freqùencies Transnissibilitv
curves preserlted in Fig. 3 mainly difôr regarding the position ofthe natural fr€quencv
defined byJi: (1/2 tr) (k/fl)'r'?, wbere L is the stitrness cocllicient ofthe glovc and n the
mass of both hând ând glove.

Altogether, th€ efficiency of the gloves in attcnuâting vibraiions is poor and, in
some câses, the exposure condilions appeâr to b€ worsened, as low frequenoes âre
actually ampiified. Also, it is well known thal common tools lik€ drilling or chipping
hammers mainly prodùce vibrations al these frequencics. Fig 4, (a). Àt higher
frequencics, the âttenuâtion providcd by th€ gloves is of limited intercst, âs the
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Frc.3. Atlenuation p.ovided by Cloves Nos:1,4,8 and 116 a funclion of ûeqùercy.
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Frc. 4. One third octave band wèighted sp€clra accordins ro ISO 5349. (â) Chipping hammtr and (b)
pneunaric grinder.

fundamental frequency for the tools with the highest rotating speeds usually does not
exceed 300 Hz; this is the case, for instance, for a 18 000 rpm pneumatic grinder, as
illustrated in Fig. 4, (b).

Consid€ring slove No. 11 which provides th€ best performânces ât high
frequencies, the attenuation reaches only 6 dB at 300 Hz In addition, âccount must be
taken of the reproducibility error at which the order o{ magnitude is 4 dB, as seen
previously.
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While such glovescleari) cân provlde only margiDal âttenrâlion, theiruse could a1
lcast contribute to a rcdùclion of vibration'jnduccd white finger IVWF) attacks allhe
work p1ace. Indccd. VWF attâcks arc usuâlly triggered by €xposurc to cold

lWÀssERirÀN, 1985)ând most of thc pncumatic tools perform by adiâbâtic expansion of
comprcsscd âir. resulting in thc coolùrg olthe body ofthc tooland in theexhâust ofcold
ai.. Cloves may then be usciul to âvoid direct conlâct with these cold sources.

For that purpose. gloves Nos 4,5,7,8 and 9 shouid pref€rab1y be selectcd ior tools
giving low frequency vibrâlions (below 200 H,). rs their use wouldâtleastnot resùl1in
rn amplificalion of the signai in this frcquency rânge. For frequencics higher ihrn
200 Hz, only glovc No. 1l couLd be r€comlncnded. However. the loss of dexlerity
âssociated rith this glove is quiie significant.

In conclusion. lhe êtienualion provided by ihe glovcs which were tested must be
considered âs negligible at lorv liequencies. Thereforc,lhe choice olgloves for a givcD
lâsk should not b€ bascd on vibration proiection bùl sho ld iâke into account the toss
of dext€rity, whioh mighl raise safety problcms. and subjecrive comforl. which is
ultimâtely the crilcrion delermining whclher rnd how long they wili be used
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