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Water-Lubricated Plastic Bearing for Hydroelectric Power Systems
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In order to prevent lubricant oils of oil-lubricated white metal bearings for hydroelectric power systems from leaking into rivers, demand has been

increasing for water-lubricated bearings in recent years.

To meet this market demand, Toshiba has developed a water-lubricated plastic bearing fabricated by adding carbon fiber and potassium titanate

whisker (C+-KTiOy) to polytetrafluoroethylene (PTFE) to remarkably improve wear and seizure resistance.

The characteristics and reliability of the

PTFE-based composite bearing have been confirmed through demonstration tests including performance tests, endurance tests, and start/stop

operation tests using experimental apparatus operated under conditions equivalent to those of a hydroelectric power plant.

We are planning to

expand the use of this PTFE-based composite to other industrial applications for energy saving and reduction of environmental burdens.
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Hydroelectric power system and structure of guide bearing
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Properties of resin-based materials

H B PTFE PPS RTA MX&RIL

iR (K) 600 558 513
wE (g/cm?) 2.18 1.3 7.3
HAARGAER (X 107°/K) 10 5 2
B#EGE (W/(m-K)) 0.35 0.3 60
PRk (%, 24 h) 0.01 0.05 -
BRI 0.05 0.24 #0.25
BI5RIREE (MPa) 30 80 80
iR (GPa) 0.6 3.5 54
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Properties of ceramic filler materials
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Compositions and water absorption rates of plastics for water-lubricated
bearing materials

" # B 2 Bk (%)*
FAFEM Ci-KTiOw/PTFE 0.004
ad gl Ci-ZnOw/PTFE 0.004
w2 Cp-Gro/PTFE 0.017
e 3 Ci/PPS 0.019

* JIS K7209 1728 (LAEZ)296 KX 24 h, %1E323K %24 h
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BE (g/cm®) 1.75 2.25 3.5 5.78
BE (um) 7 20 0.3~ 0.6 -
R (um) #30 - 10~ 20 10
BIRMEAE (GPa) 3.6 - 7 -
[l (GPa) 235 - 280 -
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Scanning electron microscope (SEM) image of C;-KTiO./PTFE
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Dynamic friction coefficients of C¢-KTiO./PTFE and other materials
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SEM and electron probe microanalyzer (EPMA) images of worn surfaces of
C:-KTiOw/PTFE and countermaterial of 410 grade stainless steel (SUS 410)
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Relationship between wear loss and surface pressure of C¢-KTiO./PTFE
and other materials
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Optical microscope images of worn surfaces of C;-KTiO./PTFE and C+/PPS
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Test apparatus for evaluation of bearing characteristics
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Water film pressure measured by pressure sensor embedded in rotating shaft
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Relationship between dynamic friction coefficient and bearing characteris-
tic number of demonstration bearing
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