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New technology supported by a
Sustainable Technologies Initiative
research project looks set to transform
the production of brake pads for cars and
trucks by replacing toxic lead and
antimony compounds with
environmentally acceptable tin in a novel
powdered form.

Commercial exploitation is expected to
provide a major boost to the UK friction
materials industry, which is facing
intense competition from overseas
competitors. It is estimated that new
exports to Europe alone could be worth
£12.5m a year. UK brake pad
manufacturers could save over £2.5
million compared with conventional tin-
based compounds.

Lead compounds have traditionally
played a key role as friction stabilisers for
brake pads, providing essential
lubrication to balance the action of
abrasive friction materials. However the
use of lead was banned by the EU End-of-
Life Vehicle Directive in 2003. Antimony
trisulphide, widely used at present as a
replacement, also faces increasingly
stringent health and safety regulations.
Tin in sulphide form provides an
environmentally acceptable alternative
but market growth has been restricted by
relatively high cost and limited
commercial supply.

‘Until now tin sulphides have been
disproportionately expensive,’ explains
project manager Dr Paul Cusack of Tin
Technology Ltd. ‘They have been
beginning to sell anyway, even at a very
high price, because of the pressure on
antimony and the removal of lead.

‘The aim of the TIBRAKE project was to
make tin-based materials a truly cost

effective alternative for the first time,’ he
adds. ‘The successful outcome will enable
suppliers to meet the demands of major
car manufacturers who are looking to
foster an environmentally friendly image.’

The project was sponsored by the
Sustainable Technologies Initiative, a
major programme to improve the
sustainability of UK businesses. The STI
programme funds new ways to achieve
economic growth and employment while
safeguarding the environment and
conserving natural resources.

STI support enabled Tin Technology Ltd
to carry out research in collaboration with
PBW Metal Products Ltd, an established
supplier of additives and powder blends
for brake pad materials, and European
Friction Industries (EFI) Ltd, a leading UK
manufacturer of friction materials for use
in brake pads and other components.

Researchers investigated a new approach
to using novel powdered blends based
on tin-sulphur chemistry. Chemical
studies were performed using a range of
analytical techniques and the TIBRAKE
blends were produced and fabricated into
prototype brake pads. Evaluation showed
that performance of the experimental
material is comparable with antimony
trisulphide, the main additive used today.

Just as importantly, it was shown to be
highly cost effective – essential in a highly
competitive business, characterised by
low margins for component suppliers.
The TIBRAKE blend is expected to be
around half the price of commercially
available forms of tin sulphide supplied
to the friction industry.

‘We believe that the cost will be similar
to antimony,’ says Dr Cusack. ‘Car

Brake pads used to contain toxic lead
compounds. Now they can be made
economically using non-toxic tin in a novel
powdered form. There could be a significant
new market for UK automotive component
suppliers to meet demands from major car
makers.
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manufacture is costed down to the last
penny, so any additional costs represent a
serious handicap to the introduction of
new technology. Now we have made tin-
based additives economically competitive
we believe they could really take off – and
that will benefit the industry and the
environment.’

Commercial exploitation of the TIBRAKE
technology offers the prospect of a
significant increase in market share for the
project participants. PBW Metal Products
plan to commercialise the technology,
producing a range of blends to meet
different market applications. Samples will
now be tested in the motor industry. Initial
target markets are European OEMs
(original equipment manufacturers) in the
car and light truck sectors.

Support from the STI programme has
played a vital role in securing a lead for the
UK in a highly competitive field. ‘It has
been very important to us,’ says Dr Cusack.

‘Having two commercial partners on board
right from the word go has made all the
difference to the prospects of commercial
exploitation. The project has
demonstrated once again how tin offers
an environmentally acceptable alternative
to many of the heavy metals such as lead,
cadmium and mercury.’

Additional project information
and background

What are friction stabilisers and why are
they needed?

In all friction materials, a balance is
required between the abrasive nature of
the materials that produce the braking
effect and the need for a certain degree of
lubrication. Friction stabilisers are additives

that modify the properties of the brake pad
to provide the desired lubricant effect.
These materials were traditionally based
on sulphides of lead, and more recently
antimony trisulphide has been substituted.

Why have brake pad manufacturers had
to find an alternative to lead and
antimony sulphides as friction stabilisers?

Environmental concerns have been raised
about the use of lead and antimony
sulphides. The use of lead and its
compounds was banned under the EU End-
of-Life Vehicles Directive in July 2003.
Antimony compounds are subject to
decreasing Threshold Limit Values (TLVs)
under UK Health & Safety Control of
Substances Hazardous to Health (COSHH)
regulations.

How was the potential for the new
technology evaluated?

The project began with a review of
technical papers and patents relating to
the use of tin and its alloys and compounds
in friction pad formulations, and to
fundamental aspects of tin-sulphur
chemistry. A Literature Review was issued
in April 2003. A market analysis was carried
out to determine the economic feasibility
of exploiting the novel TIBRAKE
technology and a report was issued in May
2004. Market data indicate potential
consumption of 3,700 tonnes per annum
of the TIBRAKE blends in the sector that
will be initially targeted – cars and light
trucks.

How was the technology studied and
tested?

Chemical studies involving a range of
analytical techniques were carried out to
identify the chemical interactions taking
place in brake pads during use. Test
products were fabricated by the industrial
partners and evaluated using industry
standard tests.
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‘Now we have made
tin-based additives
economically
competitive we believe
they could really take
off – and that will
benefit the industry
and the environment.’


