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Abstract

The extent to which a glove modifies the risks from hand-transmitted vibration is quantified in
ISO 10819:1996 by a measure of glove transmissibility determined with one vibration
magnitude, one contact force with a handle, and only three subjects. This study was
designed to investigate systematically the vibration transmissibility of four ‘anti-vibration’
gloves over the frequency range 16 to 1600 Hz with 12 subjects, at six magnitudes of
vibration (0.25 to 8.0 ms? r.m.s.) and with six push forces (5 N to 80 N). The four gloves
showed different transmissibility characteristics that were not greatly affected by vibration
magnitude but highly dependent on push force. In all conditions, the variability in
transmissibility between subjects was as great as the variability between gloves. It is
concluded that a standardised test of glove dynamic performance should include a wide
range of hands and a range of forces representative of those occurring in work with vibratory

tools.

Relevance of the findings for ergonomics practice

The transmission of vibration through anti-vibration gloves is highly dependent on the push
force between the hand and a handle and also highly dependent on the hand that is inside
the glove. The influence of neither factor is well reflected in ISO 10819:1996, the current

standard for anti-vibration gloves.
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1. Introduction
Prolonged regular use of powered hand-held tools can induce disorders of the vascular and

sensorineural systems of the hand, collectively known as the hand-arm vibration syndrome.
The measurement and the evaluation of hand-transmitted vibration on powered hand tools,
and the assessment of risks associated with hand-transmitted vibration, are mostly based on

guidelines and dose-response relationships provided in ISO 5349-1 (2001).

Several methods may be considered for minimising the risks of vibration-induced injuries,
including the use of personal protective equipment in the form of ‘anti-vibration gloves’. The
requirements for a glove to be called an anti-vibration glove are specified in International
Standard 10819 (1996) and a method of measuring the vibration transmissibility of resilient
materials loaded by the hand-arm system is proposed in International Standard 13753
(1998). The method in ISO 13753 (1998) assumes a glove does not change the biodynamic
properties of the hand-arm system and that the dynamic response of the glove-hand-arm

system is linear.

The glove-hand-arm system can be modelled with the hand and the glove as independent,
but coupled, mechanical systems so as to predict glove transmissibility (e.g. Dong et al.
2005, 2009). Since the dynamics of the hand-arm system without a glove can be strongly
influenced by coupling forces at the hand (e.g. Pyykko et al. 1976, Griffin et al. 1982, Aatola
1989, Gurram et al. 1994, 1995) and, to a lesser extent, the vibration magnitude (e.g.
Reynolds and Keith 1977, Gurram et al. 1994, 1995, Besa et al. 2007), it can be expected
that glove transmissibility will also be influenced by these factors (Griffin 1990, Dong et al.
2004).

The few studies that have investigated the effects of hand forces on glove transmissibility
suggest that the force imparted by the operator through a glove can influence glove
transmissibility (e.g. Gurram et al. 1994, Hewitt 1998, Smutz et al. 2002). Dong et al. (2002)
investigated two anti-vibration gloves used with two pneumatic chipping hammers and with
two applied feed forces (50 N and 100 N) and concluded that variations in force had most
effect on glove transmissibility at high frequencies. Paddan (1997) found that the
transmission of vibration through the fingers increased with an increase in pull force from 10
N to 30 N, but that further increases in force to 50 N had no effect on finger transmissibility.
O’Boyle (2003) found that the transmissibility of material from three anti-vibration gloves

increased as the force applied by the palm of the hand increased from 10 to 80 N.

The glove test specified in ISO 10819 (1996) controls both the grip force and the push force,
although studies by Hewitt (1998) and Dong et al. (2004) suggest that only the push force

has a large effect on the transmission of vibration to the palm of the hand. Paddan (1996)
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reported a marginal effect on weighted glove transmissibility when grip force was varied. The
unnecessary control of grip force complicates the method, and controlling grip force to a
specified level may not achieve the same pressure when different methods are used for

measuring grip force (Griffin 1998).

It has mostly been assumed that the dynamic behaviour of gloves is linear, so that the
transmissibility is independent of the vibration magnitude. Hewitt (1998) found that variations
in vibration magnitude did not significantly affect the transmissibility, with only about 3%
difference in the transmissibility of a glove excited at 3 and 20 ms? r.m.s. O’Boyle (2005) also
noted that increasing the vibration magnitude did not have a large effect on the
transmissibility of three glove materials, although there were statistically significant increases

in transmissibility at some frequencies, especially in the range 160 to 400 Hz.

International Standard 10819 (1996) requires that only three subjects are used when
measuring glove transmissibility. Various studies have shown large variability in glove
transmissibility associated with the use of different subjects (e.g. Paddan and Griffin 1997,
Griffin 1998, Hewitt 1998, Boileau et al. 2002, Paddan 2002, O’'Boyle and Griffin 2004a). This
makes it possible for a glove to pass or fail the standard test for an anti-vibration glove

depending on the choice of test subject.

Further research is required to improve understanding of the factors influencing the
transmission of vibration though gloves and increase both the reliability and the applicability
of the current anti-vibration glove test. Whereas the 1ISO 10819:1997 requires one push force
and a single vibration magnitude, work with vibratory tools involves a wide range of forces, a
wide range of vibration magnitudes, and a wide range of different hands. This study was
designed to investigate systematically the effects of push force, vibration magnitude, and
inter-subject variability on the vibration transmissibility of gloves. With each push force and
each vibration magnitude, the transmissibility of four anti-vibration gloves was determined
with 12 subjects so as to determine the extent and the nature of inter-subject variability in

glove transmissibility.

2. Method

2.1 Equipment

The arrangement for measuring glove transmissibility was similar to that recommended in
ISO 10819 (1996). A random signal was generated using HVLab software (version 3.81) and
low—pass filtered at 1260 Hz before being fed into a Derritron 1500-watt power amplifier
connected to a horizontally orientated Derritron VP85 electrodynamic vibrator. Subjects held
an instrumented handle constructed of mild steel with a total mass of 6.0 kg and a first

resonance at 1440 Hz. Strain gauges were mounted on the handle so that the push force on
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the handle could be measured and displayed on an oscilloscope for monitoring and control
purposes. A piezoelectric accelerometer (Briel and Kjeer type 4374) was fixed inside the
instrumented handle and another accelerometer of the same type was located in a palm
adapter as defined in ISO 10819 (1996). Acceleration signals from the handle and the palm
adapter were passed through signal conditioning amplifiers and then low-pass filtered at

1260 Hz before being sampled at 5000 samples per second.

2.2 Subjects and gloves
Twelve healthy, right handed, male subjects participated in the study that was approved by

the Human Experimentation Safety and Ethics Committee of the Institute of Sound and

Vibration Research at the University of Southampton.

The hand size of the participants varied from 8 to 10, as measured according to EN 420
(1994) using the hand circumference at the metacarpal of the hand. The ages of the subjects
varied from 22 to 53 years, their statures ranged from 170 cm to 186 cm, and their weights

ranged from 65 kg to 90 kg.

Four types full-fingered ‘anti-vibration gloves’ were investigated: a padded glove (labelled as
Glove 1), a silicone filled glove (Glove 2), a gelfoam filled glove (Glove 3), and an air-bladder

glove (Glove 4), all size 9.

2.3 Test conditions and analysis
Subjects held the handle with their dominant right hand (Figure 1). With an elbow angle of

90° (£10°) they were asked to apply a push force but no grip force. The applied force was
displayed on a scaled oscilloscope to allow subjects to maintain a constant push force

throughout the measurements.
FIGURE 1 ABOUT HERE

The vibration of many hand-held powered tools is predominately in the range 10 to 1000 Hz
(ISO 5349, 2001). For this study, a broad-band random vibration (spectrum R) with a flat
constant-bandwidth acceleration power spectral density was generated over the frequency
range 16 to 1000 Hz. A broad-band spectrum has been found to be a useful alternative to the
standardised M and H spectra used in glove testing (Griffin 1998, Dong et al. 2002, 2004,
2005, Paddan 1996). The 30-s duration of vibration suggested in ISO 10819 (1996) has been
shown to be inappropriate (Hewitt 1998, Griffin 1998, Paddan 2001), so 10-s periods of

excitation were used.

Transfer functions were calculated between the input (i.e. acceleration of the handle) and the
output (i.e. acceleration of the palm-glove interface adapter) using the ‘cross-spectral density

function method’. The transfer function, Hio(f), was determined as the ratio of cross-spectral



Published as: Laszlo, H. E. and Giriffin, M. J. (2011).
The transmission of vibration through gloves: effects of push force, vibration magnitude and inter-subject variability.
Ergonomics. 54, 5, p. 488-496.

density of the input and output acceleration, Gio(f), to the power spectral density of the input

acceleration, G (f):
H (f) = G _(f)/G (f).

Frequency analysis was carried out with a resolution 4.88 Hz and 196 degrees of freedom.
From the individual transmissibilities, the transmissibilities at each of the seven preferred

octave centre frequencies from 16 Hz to 1000 Hz were determined.

Using the frequency-weighting W, as specified in ISO 5349-1 (2001), an overall
transmissibility, TR, was calculated from the ratio of the frequency-weighted acceleration of
the palm adaptor to the frequency-weighted acceleration of the handle. This value is not
directly comparable to the TR values in ISO 10819 (1996) because it was calculated with a

different spectrum and was not corrected by measurements with a bare hand.

Subjects attended the laboratory for two sessions. In the first session, the R spectrum was
generated at six magnitudes of vibration (0.25, 0.5, 1.0, 2.0, 4.0, and 8.0 ms? r.m.s.,
frequency-weighted using Wi, according to 1ISO 5349-1: 2001) with the push force maintained
at 50 N. In the second session, subjects applied six different push forces on the handle (5,
10, 20, 40, 50, and 80 N) with the frequency weighted acceleration magnitude constant at 2.0
ms2 r.m.s. The four gloves, six vibration magnitudes, and six forces were tested in random

orders.

In accord with ISO 10819 (1996), the gloves were worn by the subject for at least 3 minutes
before commencing vibration measurements. Subjects rested for approximately 2 minutes
between the tests. The temperature of the room was controlled at 21°C (£2°C). Prior to
testing, the subjects were provided with written instructions on the experiment and the

required posture.

2.4 Statistical analysis
Non-parametric tests (Friedman test for k-related samples, the Wilcoxon matched-pairs

signed ranks test for two-related samples, and the Spearman’s rank correlation coefficient)
were employed in the statistical analysis. Statistical analysis was undertaken using SPSS

(version 16.0).

3. Results

The means of the overall transmissibilities (i.e. TR values) of each of the four gloves are
shown as a function of vibration magnitude in Figure 2 and as a function of push force in
Figure 3. Table 1 summarises the mean, minimum, and maximum TR values for each

condition and the corresponding coefficients of variation (CoV). The lowest mean TR value
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was obtained with Glove 1 (0.513) and the highest mean TR value was obtained with Glove
4 (0.927).

FIGURES 2 AND 3 ABOUT HERE

TABLE 1 ABOUT HERE

3.1 Glove transmissibility as a function of frequency
When expressed as a function of the frequency of vibration, the four gloves produced

different transmissibilities, although with similarities between gloves 3 and 4 (Figure 4). The
mean transmissibilities are shown for the frequency range where the mean coherency
between the input and output acceleration was greater than 0.9. The mean transmissibility of
Glove 1 exceeded 1.0 (with a peak at 63.5 Hz), indicating that it slightly amplified vibration at
that frequency, although at high frequencies it provided the greatest attenuation. Around 315
Hz, three of the gloves reduced the vibration magnitude at the hand by 40% or more (i.e. the
transmissibility fell below 0.6), and at 500 Hz all four gloves reduced the vibration magnitude
by 70%.

FIGURE 4 ABOUT HERE

3.2 Influence of vibration magnitude
There were only small variations in the TR values as the vibration magnitude varied (Figure 2

and Table 1). Across the six vibration magnitudes and four gloves, the coefficient of variation
in the TR values calculated across the 12 subjects varied between 0.049 for Glove 2 at the

lowest vibration magnitude and 0.176 for Glove 4 at the highest vibration magnitude (Table
1).

When as expressed as a function of vibration frequency, the glove transmissibilities showed
small, but systematic, effects of vibration magnitude (Figure 5). With increasing vibration
magnitude, there was evidence of a slight decrease in the resonance frequency (most
evident for Glove 1) and a reduction in transmissibility at high frequencies (most evident for
Glove 4).

FIGURE 5 ABOUT HERE

The effect of vibration magnitude on glove transmissibility was statistically significant over
most of the frequency range for only Glove 2 and Glove 4 (Table 2). The Spearman rank
correlation test showed statistically significant correlations between the magnitude of
vibration and the mean TR value for three gloves, but the correlation varied in direction
(r=0.829, p(two tailed)=0.042 for Glove 1; r=-0.943, p(two tailed)=0.005 for Glove 2; r=-1.00,

p(two tailed)=0.000 for Glove 4). The TR value therefore increased with increasing vibration
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magnitude for Glove 1, but reduced with increasing vibration magnitude for Glove 2 and

Glove 4, with no correlation between TR value and vibration magnitude for Glove 3.

TABLE 2 ABOUT HERE

3.3 Influence of push force
With increasing push force, the TR values increased (Figure 3). Across the six forces, the

coefficient of variation in the TR values calculated over the 12 subjects at each push force
ranged from 0.088 for Glove 1 at the second highest force to 0.206 for Glove 2 at the lowest
force (Table 1).

With all four gloves, with increasing push force the transmissibility increased at all
frequencies, with evidence of increases in the resonance frequency as the force increased
(Figure 6). There were strong positive correlations between the magnitude of the applied
force and the mean TR value (r=0.943, p(two-tailed)=0.005 with gloves 2 and 4, and r=1.00,
p(two-tailed)=0.000 with gloves 1 and 3).

FIGURE 6 ABOUT HERE

At all seven preferred octave centre frequencies from 16 to 1000 Hz, there were statistically

significant differences in transmissibility due to force with all four gloves (p<0.002, Friedman).

3.4 Inter-subject variability
The coefficients of variation in the overall transmissibilities across the 12 subjects at each

vibration magnitude and push force show the extent of inter-subject variability (Table 1).
When varying the vibration magnitude, the coefficient of variation varied: the greater the
vibration magnitude, the greater the inter-subject variability (the coefficient of variation was in
the range 0.049 to 0.097 with 0.25 ms? r.m.s. but in the range 0.098 to 0.176 with 8 ms?
r.m.s.). When varying push force, the coefficient of variation seems to have decreased with
increasing force (the coefficient of variation was in the range 0.108 to 0.206 with 5 N but in
the range 0.100 to 0.136 with 80 N).

The coefficient of variation in the overall transmissibilities across the four gloves at each
vibration magnitude and push force (0.039 to 0.092) tended to be less than the coefficient of
variation across the 12 subjects with each condition (0.049 to 0.206) (Table 1).

Large inter-subject variability in transmissibility as a function of the frequency of vibration was

apparent for all the gloves (Figure 7).
FIGURE 7 ABOUT HERE

The correlation between the hand size of the 12 subjects and the mean TR value obtained

with each glove was determined for each condition. This showed no systematic pattern for
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positive or negative correlations and only one of the 48 correlations was statistically
significant at the 0.05 level (Spearman rank correlation). It may be concluded that the large
inter-subject variability in TR values cannot be accounted for by simple measures of hand

size as indicated by the hand circumference around the metacarpals.

4. Discussion
Although it might seem sensible to use anti-vibration gloves to minimise the risk of vibration-

induced injuries, the vibration attenuation characteristics and any benefits of such gloves are

not yet well understood.

The findings of this study indicate that the dynamics of a glove, or the dynamics of the hand,
or the dynamics of both the glove and the hand vary when the push force varies. Increasing
the force may be expected to increase the stiffness of the glove and increase both the
transmissibility and the resonance frequency, as seen in Figure 6. A similar increase in
resonance frequency has been observed previously (Ksigzek et al. 2001, Rakheja et al.
2002, Smutz et al. 2002, Dong et al. 2005, 2009). The variation in push force had a
considerable influence on glove transmissibility, especially with forces less than the 50 N
specified in ISO 10819 (1996). The reduced transmissibility obtained with 5 to 40-N forces
might have arisen from: (i) the hand being less coupled with the vibrating handle with lower
forces, reducing the contact area between the hand and the handle (Welcome et al. 2004),
(ii) the change in pressure at the hand changing the viscoelastic properties of the gloves, or
(iii) the change in force at the hand changing the mechanical impedance of the hand-arm
system (Dong et al. 2005). The high dependence of glove transmissibility on the force
indicates that the vibration isolation of some gloves will be improved by applying a force as

light as the working conditions allow.

Glove transmissibility appears to be far more dependent on the push force than on the
magnitude of vibration, irrespective of the type of glove (compare Figures 5 and 6). The
variation in transmissibility with variation in force differed between the gloves, consistent with
other studies (Gurram et al. 1994, Dong et al. 2002). Variations in the dynamic properties of
glove materials with variations in force, suggest it is not sufficient to measure glove
transmissibility with one combination of grip force and push force (30 N and 50 N,
respectively) as suggested in ISO 10819 (1996) (O’Boyle and Griffin 2004b). The forces
measured at a handle are reported to reach 130 N (Kaulbars and Concettoni 2007), and an
ISO standard for tool tests (e.g. chipping hammers, rock drills, pavement breakers and
jackhammers) suggests the maximum feed/push force may reach 200 N (Dong et al. 2005).
It is easy to conclude that gloves for specific working conditions should be assessed with an

appropriate range of applied forces, and not a single intermediate force.
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The results of this study show high inter-subject variability in glove transmissibility, consistent
with previous studies (e.g. Griffin 1998, Hewitt 1998, Boileau et al. 2002). The coefficients of
variation in the overall transmissibilities across subjects (0.049 to 0.206 over all conditions)
were generally greater than the coefficients of variation across the gloves (0.039 to 0.092
over all conditions). The condition with 2.0 ms vibration magnitude and 50 N push force was
included in both parts of the study and gave broadly similar TR and CoV values in the two
sessions (Table 1). A comparison of Figures 4 and 7 shows that inter-subject variability can
have a greater influence on the vibration reduction performance of a glove than the
characteristics of the glove. It follows that if a glove is tested with only three subjects (as
required by ISO 10819:1996) it could pass or fail by an appropriate or inappropriate selection

of the subjects.

The variability within subjects may be attributable to the dynamic responses of different
hands, which may depend on hand size and posture and the contact area with the handle,
although in this study no correlation was found between hand circumference and glove
transmissibility. There is currently insufficient information to specify how the hand
characteristics should be controlled so that tests conducted with small numbers of subjects in

different laboratories are comparabile.

The factors investigated here are not the only factors that need to be understood before the
test of the effectiveness of gloves in attenuating tool vibration can be optimised. The
assumed sensitivity of the hand to vibration and the assumed spectra for the vibration on
tools are of great importance (Griffin, 1998). A change to the frequency weighting for
evaluating hand-transmitted vibration could make dramatic changes to whether a glove will
be deemed to be beneficial. The spectra M and H assumed in ISO 10819:1996 are
unrepresentative of the vibration on many tools: it is possible for a glove to provide
apparently useful attenuation with spectrum M and H but not provide useful attenuation of the
vibration on a tool, and vice versa. The gripping force was not studied here but remains
important since it greatly complicates the conduct of tests made according to ISO
10819:1996. The complication of controlling gripping force will need to be justified if it is to be
retained in a future standard. Consistent with the current standard, the present study
investigated factors influencing the transmission of vibration to the palm of the hand, but it
may be argued that vibration of the fingers is of greater importance. The vibration of the
fingers, which may better indicate the risks of vibration-induced white finger and some other
aspects of the hand-arm vibration syndrome, will be influenced by the posture of the hand
and the location of application of vibration to the hand (Concettoni and Griffin, 2009). Further

research to improve understanding of how gloves influence the risks associated with hand-

10
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transmitted vibration, and how the influence of gloves on these risks can be assessed in a

practical and reliable test, appears desirable.

5. Conclusions
The transmission of vibration through anti-vibration gloves to the palm of the hand depends

on the force applied by the hand: increasing the force seems to increase the resonance
frequency of the glove-hand system and increase glove transmissibility. A glove currently
classified as an anti-vibration glove might not provide the expected vibration reduction when
the force applied to the handle of a tool differs from the 50-N force used when testing the
glove according to ISO 10819 (1996). Variations in vibration magnitude have a relatively
small effect on glove transmissibility. Inter-subject variability can have an effect on glove
transmissibility that is greater than the influence of force, vibration magnitude, and

differences between gloves.
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Table 1. Mean, minimum, and maximum TR values for each condition and the
corresponding coefficients of variation (CoV). Data from 12 subjects.

Push Glove 1 Glove 2 Glove 3 Glove 4 all gloves
Magnitude force - ; . .

ms*rms. | Ty TR Min | ooy | TR [ Min f ooy R | Min deov| R [ Min cov | TR | cov
Max Max Max Max
0.63 0.81 072 0.79

0.25 077 | 055 |0.106 [0.91 | 951 [0.049]| 082 | 372 |0.094]0.93 | 977 |0.097 086 0.089
0.65 0.82 0.69 0.59

05 076 | 0% [0.096[0.92 |92 l0.062|0.80 | 057 [0.095]0.91| T3 l0.138]0.85] 0.089
0.60 0.80 0.69 0.57

10 o | 076 | osg [0111[0e1|To) [oore|0s2 | G57 fo06| 087 | IO o142 084| 0.076
0.65 0.79 0.56 0.55

2.0 079 | 005 0105|091 979 0085079 | 05° fo.151[0.84 | 220 0157|083 0.069
0.66 0.72 0.61 0.56

40 079 | 255 |0.101[0.90 [ 972 0.004|0.80 | 057 f0.143]0.83 | 33 [0.163]0.83| 0.061
0.68 075 0.58 0.51

8.0 080 | 000 |0.102[0.88 | 9:7° 0.008|0.81 | 050 [0.138] 0.81 | 0o [0.176]0.82| 0.046
0.40 0.46 0.43 0.40

5 | 051 | 020 |0.146(062 | 0as (0206|061 | go [0.190] 055 | 042 [0.108|0.57 | 0.087
0.44 0.42 0.50 0.50

10 | 060 | 05t (0201|074 Qo2 0.196] 067 | 050 [0.162|0.71 | 059 0.151]0.68] 0.092
0.50 0.52 0.56 0.57

- 20 | 067 | 950 [0.470 [0.82 | oz |o.160| 074 | 358 |o.157| 078 | 05 lo.119[0.75 | 0.085
0.62 0.61 064 0.68

40 | 073 | 092 Jo123|086 |90 0172|080 | O5% lo.135|0.81 | 029 l0.080]0.80 0.066
0.69 0.70 062 0.65

50 | 078 | 959 |0.088|0.88| 970 |0.145|0.81 | 002 Jo.126|0.83 | 35 [0.113[0.82 0.083

80 | 079 8'82 0.100 | 0.87 8'88 0.136] 0.82 8'85 0.125| 0.84 8'2‘7‘ 0.109|0.83 | 0.039
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Table 2. Statistical significance (i.e. p-values) for the influence of vibration magnitude
on glove transmissibility at preferred octave centre frequencies (*p<0.05; **
p<0.005; Friedman test).

Frequency p values
(Hz)
Glove 1 | Glove 2 | Glove 3 | Glove 4
16 0.239 0.034* 0.054 0.004**
31,5 0.019* | 0.002** 0.077 0.866
63 0.081 0.018* | 0.000** | 0.001*
125 0.567 0.014* 0.259 0.010*
250 0.630 0.045* 0.159 0.063
500 0.153 0.745 0.281 0.007*
1000 0.879 | 0.005* 0.312 0.001**
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Figure 1. Pushing on the handle while applying no grip force when measuring glove

transmissibility.
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Figure 2. Overall transmissibilities (i.e. TR values) of four gloves obtained with a 50
N push force at vibration magnitudes from 0.25 to 8 ms? r.m.s. (mean,

minimum and maximum values for 12 subjects).
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Figure 3. Overall transmissibilities (i.e. TR values) of four gloves obtained with 2.0
ms r.m.s. vibration and handle push forces from 5 to 80 N (mean, minimum

and maximum values for 12 subjects).
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Figure 4. Transmissibility as a function of frequency for four gloves obtained with 2.0

ms=2 r.m.s. and a 50-N push force (means of 12 subjects).
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Figure 5. Effect of vibration magnitude on the transmissibility of four gloves as a

0.25 ms? r.m.s.;

0.5 ms? rm.s.;

21

function of frequency with 50-N handle push force (means for 12 subjects:
1 ms?rm.s? .... 2 ms?

rm.s.; ---- 4 ms? rm.s.; — 8 ms? r.m.s.; frequency-weighted using Wh

according to ISO 5349.1:2001)).
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Figure 6. Effect of push force on the transmissibility of four gloves as a function of

frequency with 2.0 ms r.m.s. vibration (means for 12 subjects: — 5 N;

10 N; 20N; ....40N; ----50 N; — 80 N).

22



Published as: Laszlo, H. E. and Giriffin, M. J. (2011).
The transmission of vibration through gloves: effects of push force, vibration magnitude and inter-subject variability.
Ergonomics. 54, 5, p. 488-496.

Transmissibility

10 100 1000 100 1000
Frequency (Hz)

Figure 7. Individual variability in the transmissibility of four gloves as a function of
frequency with a 50-N handle push force and 4.0 ms? r.m.s. vibration

(frequency-weighted using Wh according to 1ISO 5349.1:2001).
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