ECO-FRIENDLY BRAKE PADS
PROMISE GREENER

TRANSPORT

Brake pads can now be made more sustainably
using renewable crops. STI research has shown
how natural fibre such as hemp can replace
costly aramid fibre with no loss of performance
and less impact on the environment.

Fibres used in brake pads

‘ECOPAD offers a
win-win solution
because it combines
greener transport with
greatly reduced costs for
friction product
manufacturers.’
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Brake pads are one of the key components in
the race to develop greener transport, with 80
million sets used in the UK every year. Since
the use of asbestos was phased out in the 1980s,
most have been formulated using expensive
man-made aramid fibres. They also
incorporate significantamounts of toxic heavy
metal compounds. Around 20,000 tonnes of
dust containing these materials are discharged
into the environment as the pads wear.

Now research into eco-friendly brake pads,
backed by the Sustainable Technologies
Initiative, has shown how a switch to natural
fibres such as hemp, which can be grown in
the UK, could offer a more sustainable solution.
In the ECOPAD project, researchers
demonstrated how renewable fibres could
reduce reliance on synthetic materials and
allow heavy metal constituents to be replaced
with safer alternatives. The outcome is
expected to provide up-to-date solutions to
the global transport industry and its friction
material supply base.

‘Our STl research promises the creation of an
important future application and new market
for natural fibre crops,’ says project leader Dr
Luke Savage of the University of Exeter.
‘ECOPAD offers a win-win solution because it
combines greener transport with greatly
reduced costs for friction product
manufacturers. With no loss of braking
performance, the attractions are obvious and
there has already been a great deal of interest
from manufacturers and the public.’

Following positive test results, commercial
development is going ahead, initially for the
railway industry. The main end users, EFI, are
particularly interested in exploiting the use of
hemp in train brakes. Customers in
Scandinavia and other parts of Europe want
to remove the use of sintered metal brakes that
result in heavy metals getting into the
environment. Interest is also expected from
operators of underground and metro lines
because of health concerns over airborne brake
dust in enclosed spaces.

The ECOPAD research brought together the

team from the University of Exeter’s Advanced
Technologies Department, X-At, and a
consortium of industrial partners representing
brake pad manufacturers, suppliers and end
users. It was supported by the DTI (now
DBERR) through the STI programme. STI
research aims to improve the sustainability of
UK business, achieving economic growth and
employment while safeguarding the
environment and conserving natural resources.

The researchers demonstrated how hemp fibre
can be technically enhanced and processed to
replace a significant proportion of synthetic
fibres and resins. Experiments showed the new
blends offered the same frictional performance
as pads made using pure aramid fibre.

The natural materials could cut production
costs by significant margin. ‘Aramid fibre costs
20-30 times more than hemp fibre and it
stands out as by far the most expensive
ingredient that goes to make up a brake pad,’
explains Dr Savage. ‘It can also be hard to get
hold of in the quantities required by the
friction industry. When you are talking about
atrain brake block, which is very much larger
than a car brake pad, then the figures really
start to add up.’

The winning formulation contains hemp fibre
processed to enhance its performance
combined with a new environmentally
friendly lubricant, ENVIRO-LUBE™, produced
by one of the project partners, PBW Metal
Products Ltd. The new material, which avoids
the use of heavy metals, was also developed
with STl support in the TIBRAKE project. Based
on atin compound, it offers an alternative to
lead and antimony friction modifiers, which
are associated with health concerns.

Results clearly indicate that disc pads for the
VW Golf made using the ECOPAD
formulation readily achieved the required level
of performance. The researchers found they
could easily match the results of the
benchmark formula containing aramid fibre
and antimony trisulphide.

The first disc pads for cars have already been
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on show to the public at the 2007 ‘Sexy Green
Car Show’ at the Eden Project. The technology
offers a solution that could be available off the
shelf should future legislation affect the use of
heavy metals such as antimony and lead, or
raise concerns over dust from aramid fibres.

‘There is undoubtedly a viable market for cars as
well,” says Dr Savage. ‘All our testing was directed
at car braking systems from the outset, where
the experimental materials developed gave
comparable frictional performance.
Manufacturers want to be in a position where
they have got a sustainable product they can
immediately use to replace conventional
materials if necessary.’

The STI programme played a key part in getting
the research off the ground. ‘We needed
expertise from many different areas and the
support of the STI programme made it possible
to bring all that together,’ says Dr Savage.

Additional project information
and background

How are brake pads made?

Brake pads are a complex mixture of various
powders, fibres and particles, each of which
performs a specific function in the finished
product. The raw materials are blended, pressed
into shapes and baked at 150°C to make the
pads.

Why are aramid fibres used?

Aramid fibres were adopted when the use of
asbestos was stopped in the 1980s because of
health concerns. They serve as an aid to
processing, forming a supporting framework
that holds all the different powdered
constituents together as a solid block that can
be easily handled and moulded. The high tech
fibres are expensive and in great demand. The
impact of aramid dust released into the
environment is still not known.

What sort of factors affect the performance of
natural fibres?

Natural fibres have to mimic the complex
behaviour of aramid fibres to perform to the
same high specification. They must be able to
provide even mixing of the raw materials to
achieve a homogenous mix and possess the
required mechanical strength, wear resistance
and thermal characteristics to withstand high
temperatures during severe braking. Fibre length
and fibrillation are critical. Performance can be
affected by the locations where they are grown
and climatic conditions.

What kind of natural fibres did the research
investigate?

The two year research programme evaluated a
wide range of natural materials and
formulations to see which best matched the
performance of conventional brake pads.
Researchers tested different grades of hemp, jute,
flax, cotton, sisal and kenaf to identify the most
suitable natural fibres. They carried out a
detailed investigation into current materials
and potential replacements before building a
special test rig to measure wear and performance
characteristics. Good results were achieved with
jute and hemp.

Why is hemp the favoured solution?

Hemp has the advantage of being UK produced
and available as high quality fibre that can be
spun and mixed to produce fibre blends with
optimised properties.

Who were the participants in the project?

The team from X-At at the University of Exeter
were joined by an industrial consortium of
European Friction Industries, Goonvean Fibres
Ltd, Hemcore Ltd, Eden Project Ltd, PBW Metal
Products Ltd and Aptec Technologies Ltd.

For information about the TIBRAKE project
visit www.oakdenehollins.co.uk/sti-funded-
projects.html
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The STl is a programme of collaborative research and development
aimed at improving the sustainability of UK business. The aim has
been to maintain high levels of economic growth and employment
while protecting the environment, making better use of natural
resources and working for the good of society as a whole. Companies
have been encouraged to work with the science base to develop and
adopt new sustainable technologies. The Programme was originally
sponsored by the Department of Trade and Industry (DTI) - now the
Department for Business, Enterprise and Regulatory Reform (DBERR),
the Engineering and Physical Sciences Research Council (EPSRC),
the Department of Environment, Food and Rural Affairs (Defra), the
Biotechnology and Biological Sciences Research Council (BBSRC)
and the Economic and Social Research Council (ESRC).

Oakdene Hollins consultants deliver technical and economic studies
and programme co-ordination to the investment sector, industry
and Government.



