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Worker safety

Heat and
cut-resistant gloves

prevent injuries

A study on work-related accidents in Europe has shown that
injuries to the hands and/or wrists are the most common.

To prevent such injuries in a cost-effective manner, workers
at risk are encouraged to wear the relevant safety gloves. The
chemical giant DuPont is producing the Kevlar® brand fibre,

now widely used to manufacture highly cut and heat
resistant Kevlar® gloves and sleeves. These are ideal for use in

the glass manufacturing and processing industries not only
because they offer protection at high temperatures and from

sharp glass edges and tools, but also because they are
lightweight, flexible, comfortable and cost-effective.

Marinelle Maynard
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T he safety issue
Safety  is an area in which

many businesses around the
world are investing time and money. This issue
was first brought into the spotlight with the in-
dustrial revolution in Europe over a hundred
years ago. Work-related injury, which can often
be grave enough to cause the loss of limbs, and
even lives, is a problem that persists today. In
the light of the continued advancement of tech-
nology and the widening impact of industrial
accidents, safety is now more than ever an im-
portant consideration for any business.  Most
readers will remember hearing the news of acci-
dents such as the gas leak from a Union Carbide
plant in Bhopal, India in December 1984 and
the radiation leak from a nuclear plant in Cher-
nobyl, Ukraine in 1986. In these two accidents,
safety was the key. Not only were there injuries
and loss of life among workers, but also among
members of the surrounding community.

The risk of being injured on the job is a real
one for workers in all sectors of industry. This is
especially true for operators of fast-working,
high-volume production machines and for those
who handle chemical substances, industrial con-

tainers or sharp tools, parts, and instruments. Ac-
cident prevention is a responsibility that goes
beyond any moral argument. Rather, it is a legal
obligation under the law in both developed and
developing nations. The onus is on the employer
to guarantee that the environment in which its
employees are asked to work is reasonably safe
and free from peril. This means that, today,
businesses pay higher operating costs in order to
comply with health and safety regulations. Each
year they make sizeable contributions to
national health plans and pay substantial pre-
miums for insurance coverage. The costs related
to worker injuries do not end here, however.
There are also a number of hidden costs or lost
revenue that a company must bear every time a
worker is injured. The list includes loss of in-
come as result of machine or plant downtime,
employee absence (in some cases for extended
periods), medical costs, transportation costs to
the hospital, fees paid to experts to assess the ac-
cident and so on.

Assessing work-related accidents
Given such expenses, preventing accidents

in the workplace has become an objective of

Breakdown
of accidents
(by country)
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(by country)

decision makers bent on maintaining the im-
age of their company as a safe one without it
having to incur substantial costs. Safety
procedures are often implemented into the
day-to-day operation of the company in order
to reduce the risk of accidents. The process
often involves identifying the nature of
accidents which occur most frequently and the
types of injuries sustained by workers.

 In western Europe’s five largest nations, stat-
istical data has been collected in recent years on
work-related accidents. An analysis of this data
has shown that workers in the United Kingdom,
France, Germany, Spain and Italy are hurt every
year in accidents that could have been prevent-
ed. It was also noted that German workers were
the most likely to report work-related injuries, a
fact which therefore placed them at the top of
the injured list. In 1994, more than one and a
half million German workers were injured at
work, followed by Italian workers (972,468),
French (729,009), Spanish (604,984), and last-
ly, British (171,948). The majority of injuries

were cuts or other serious wounds to the hands
and/or wrists.

Hand injuries
The statistical data indicated that in 1994,

603,933 German workers suffered hand
injuries, while in Italy that number was just
over 360,000. One year earlier in France, there
were  201,834 such cases reported, whereas for
the period 1992-1995, 167,883 Spanish work-
ers had hand wounds. Moreover,  from 1990 to
1991, 43,122 British workers’ hands were in-
jured, or, in other words, one-quarter of all re-
ported work-related accidents. Injuries to
hands represented 40 per cent of all accidents
in Germany, 37 per cent in Italy, and 28 per
cent in both France and Spain. It was also ob-
served that workers in the metallurgy, con-
struction, wood, glass and transport industries
are the most likely to get hurt on the job.

Exaggerated costs
As stated above, work-related injuries cost

not just in terms of money but also in terms of
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The Kevlar®

safety glove

lost revenue. According to Professor Augusto
Messineo of the University of La Sapienza in
Rome, Italy, an authority on health and safety is-
sues in the southern European nation, despite a
decrease in work-related injuries in Italy since
1991, which dropped from 972,468 to 660,721,
and although the number of hand injuries went
from 361,154 to 232,502, the number of cases
involving injuries to the hands actually in-
creased when compared to injuries affecting
other parts of the body. Professor Messineo cites
a study conducted at trauma and orthopaedic

centres at two large hospitals in Rome, in which
it was noted that the majority of patients treated
in emergency rooms for work-related injuries
suffered from wounds to the hands. In particu-
lar, a large number of patients had damaged ten-
dons, crushed bones and fractures, and in ex-
treme cases, amputations. The professor points
out that the annual cost of injuries to the hands
alone is estimated at an astounding ItL 5 billion
(US$ 3.1 million). What is even more alarming
is that this figure does not include the cost of
medicines, therapy, loss of the company’s

image from bad publicity or fines for
environmental damage.

Safety wear
Based on this fact, it is understand-

able why preventive measures are re-
garded a must. Reducing accidents to
the set target “zero” involves setting
out rules and other safety guidelines
which all workers must respect, and
identifying the areas in the workplace
in which improvements can be made
regarding safety. The solutions also in-
volve machinery design which takes
safety into consideration and obliging
workers to wear protective clothing at
all times.

One employer and manufacturer
which has made the safety issue a cen-
tral part of its business policy is the
chemical firm DuPont. The world-re-
nowned inventor of household names
such as Lycra® and Teflon® markets
products for making the workplace
safer. DuPont claims to be the safest
chemical company in the world, with a
reported worldwide Injury Frequency
Rate of less than 0.2. This is an im-
pressive figure, considering this rate
for the international chemical sector is
estimated at 16. DuPont says it makes
materials that protect people and save
lives. Two  examples are the Nomex®

and Kevlar® name brands. Nomex®

aramid fibre is used in protective wear
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Resistance

at 300°C

for fire fighters, electrical and petroleum work-
ers, while Kevlar®, also an aramid fibre, is
used in protective apparel that provides cut res-
istance and contact heat resistance for many in-
dustrial uses, including gloves and sleeves for
auto workers and glass manufacturers.

Kevlar® gloves
The Kevlar® trademark is the top of Du-

Pont’s range of heat contact resistant fibres for
industrial use. Pascal Renaud, Marketing Di-
rector at DuPont Engineering Fibres in
Geneva, Switzerland, says that Kevlar®’s most
important properties are superior resistance to
contact heat, cutting and abrasion. This syn-
thetic fibre, whose generic name is para-
aramid, is resistant to breaking (five times
more than steel at equal weight). It also has
low electrical conductivity and very low
elasticity (less than 4 per cent). It is self-extin-
guishing and does not shrink. Kevlar® brand fi-
bres consist of long, molecular chains, pro-
duced from poly-paraphenylene terephthala-
mide. The chains are highly oriented with

strong interchain bonding which
results in a unique combination
of properties. Kevlar® has been
successfully used for textile ap-
plications because it  maintains
all of the above properties when
placed near temperatures in the
-70°C to +450°C range. This
characteristic is fundamentally
important in applications where
safety and protection are vital.

In addition to its resistance to
heat, cutting and general wear and
tear, the Kevlar® fibre is also light-
weight and comfortable. It is used
to manufacture industrial protec-
tive wear such as jackets, smocks,
trousers, sleeves and gloves. In-
dustrial gloves made of this fibre
are used in the automobile, aero-
space and naval construction in-
dustries, as well as the metal,
glass, plastics, household appli-

ances, packaging and paper sectors.  Mr. Re-
naud says that Kevlar® gloves and sleeves,
which represent 45 per cent of all applications
for the Kevlar® fibre in personal protection, are
used in Europe primarily by the automotive
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HEAT RESISTANCE COMPARISON

Material Weight Thickness Density
g/m2 (mm) Stitches/dm2

Kevlar® 650 2.2 1,795
Nomex® 724 2.2 2,071
Cotton 716 2.3 2,077
Wool 638 2.3 1,813
Leather 496 1.2  n/a

(32 per cent), metallurgy (24 per cent) and glass
(17 per cent) industries. They are said to be ideal
for the glass manufacturing and processing in-
dustries because they are five times more cut-re-
sistant than leather and twice as cut-resistant as
nylon or cotton (the most commonly used
gloves in the industrial sector). Wearers are of-
fered comfort and optimal grip as well as protec-
tion. If the gloves are soiled, they can be washed
in a washing machine or dry cleaned. It should
be pointed out, however, that the Kevlar® fibre
is  not resistant to acids, caustic or bleaching
agents. Therefore, it is advisable not to use de-
tergents that contain any of these.

 Tests carried out on the performance of
Kevlar® gloves involved placing them near
heat measuring 300°C and observing the time
necessary to raise the temperature of the glove
on the side of the hand by +15°C (pain then
begins to be felt) and by 25°C (above which
second degree burns are likely). Compared to
cotton, wool or leather gloves, which were de-
stroyed during the tests, Kevlar® gloves did not
shrink or disintegrate and gave protection to
workers during precious seconds. This means
the risk of adhesion of the melted fibre to the
wearer’s skin is eliminated, allowing time for
the glove to be discarded, hence avoiding sec-
ond-degree burns. At a temperature of 400°C,
the wearer still has a much better chance of es-
caping serious injury to his hands.

 According to Mr. Renaud, Nissan Motor
Manufacturing UK, whose management has
focused on reducing accidents at the plant to

“zero”, has been using Kevlar® gloves for
nearly 10 years now. He emphasizes the fact
that the automotive company has reported zero
hand injuries in 1996 and that Nissan has ex-
pressed its satisfaction by stating that it has not
found a more resistant fibre than Kevlar® for
offering both protection and wearability.

Guaranteed protection
So how does one recognize a Kevlar® glove?

Kevlar® is a registered trademark of DuPont
and comes in a yellow colour. In order to guar-
antee the quality of the Kevlar® safety glove,
Pascal Renaud underlines the fact that in 1991
DuPont developed a certification programme.
The programme guarantees the user that gloves
sold with the “Made of 100% Kevlar® - Engi-
neered to Protect” label have been made ex-
clusively with the Kevlar® fibre by manufac-
turers who operate according to the quality
standards of DIN/ISO 9002,  using the most
advanced production technology. The label
also guarantees the quality of each kind of
glove and that it has passed all tests stipulated
by DuPont and conforms  to European Union
regulations.

 For those companies that require gloves for
special purposes, there are a number of
alternatives. One recent introduction is the
KCL-Stichstop® by Kächele-Cama Latex of

Germany. This particular glove is made of
metal pieces attached to Kevlar® fabric.  An-
other German firm, SEIZ GmbH, has also in-
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Kevlar® glove with
water-repellent Gore-Tex® membrane

troduced a range of safety gloves with a wa-
ter-repellent membrane that has been com-
bined to the Kevlar® fibre .

In addition, Kevlar® gloves are now mar-
keted in blue, black, green and orange col-
ours. The different pigmentation of the
glove does, however, alter the level of resist-
ance to breakage, but in no way impairs the
degree of heat and cut resistance.

Kevlar® and Nomex® are registered
trademarks of DuPont. Gore-Tex® is a
registered trademark of W. L. Gore Asso-
ciates. Stichstop® is a registered trademark
of Kächele-Cama Latex.


