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ABSTRACT
Although other materials have been examined,
whitemetal, with its well known strengths and weaknesses,
remains the world's preferred choice as the facing material in
most heavy duty, hydrodynamic bearing applications. An
important exception is the countries of the former Soviet
Union (I) and China where, prompted by a series of persistent
bearing failures in the 1960's and 1970's, PTFE lined thrust
pads have been developed for major thrust bearing
applications. By 1990, PTFE faced thrust bearings had been
installed in the majority of hydro-electric power stations of the
Soviet Union (2). Much higher operating loads (up to 6.5
MPa) than usual for whitemetal bearings are claimed. Start up
loads are also higher and high pressure forced lubrication
systems at start up and shut down are eliminated.
P1FE is suggested (3) as having a number of benefits
as a bearing surface (very low coefficient of friction when
paired with steel (0.04 - 0.09), chemical stability, excellent
dielectric properties) and an important negative feature in that
its mechanical properties are highly temperature dependent.
Thus, a temperature rise from 20°C to S0°C leads to a decrease
in compressive strength by a factor of three. Even more
significant, PTFE is subject to excessive creep, that is to say
deformation under load, even at low temperatures. These
latter properties prevent PTFE being used as a bearing facing
material in an unmodified form. The design approach adopted
(1, 4) involves the application of sheet P1FE to a liner made
from wire coils. The PTFE is applied under pressure which
causes it to flow into gaps in the wire coil to a depth of 1mm
to 1.5mm. In this way a firm bond is formed between the
PTFE facing material and the wire coil under-layer.
Based on guidance contained in the literature together
with much previous experience in the design of whitemetal
bearings, a PTFE faced thrust pad design has been developed
for applications in the UK and elsewhere. As recommended,
the pads comprise a steel backing, a wire mesh intermediate
layer and the PTFE bearing surface. An extensive factory
based experimental programme has been carried out to prove
the design. Four offset pivot pads with a total working surface
of 60940mm2 were fitted in a standard bearing assembly and

subjected to a wide range of duties with specific loads up to
10. l MPa and rotational speeds of 1500 rev/min, equivalent to
35.5 m/sec at the mean pressure diameter of the bearing.
The pilot PTFE pads performed well in practice even
though loads were applied considerably in excess of the usual
maximum service loading for whitemetal bearings of 3.5 to 4
MPa. On completion of the experiments, the P1FE pads were
closely inspected and found to be in excellent condition. The
results of the experimental work were sufficiently promising
to encourage the decision to proceed with an initial industrial
application at a major UK facility.
A set of PTFE faced pads were designed for a unit at
the Ffestiniog Power Station, North Wales, a pumped storage
scheme completed in the 1960's. The 12 pads, with a total
bearing surface area of 1.07m2, were installed in September
1996 and removed for inspection on 4 May 1997. In this
period the bearing experienced over 2000 hours of operation
including almost 900 separate times when the unit was started
up under load. Full examination of the pads showed them to
be in excellent condition with no signs of wear. The pads will
next be re-examined in two years time.
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