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A Study on the Wear and Lubricating Properties
of Porous PTFE Composite
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Abstract : Because of excellent mechanical properties, such as good friction coefficient and heat resistance
characteristics, PTFE parts have been widely used in the industries. However, the poor wear resistance of PTFE
has been a main problem limiting wider applications. In this study, to improve the poor wear resistance of PTFE,
porous PTFE composites were prepared by mixing additives(sodium bicarbonate and graphite) with PTFE powder.
The friction coefficient, wear resistance and lubricating property of porous PTFE composites were measured and
the results were compared with those of untreated PTFE.
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Fig. 1 Compression apparatus for porous PTFE composite.
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Fig. 2 Schematic diagram of compression apparatus.
1) Power supply 2) Digital controller
3) Jockey
5) Pressure gauge

4) Circular cylinder dies
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Table 1 Mixing ratios of NaHCO,; and graphite in
experimental specimen
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Fig. 4 SEM photos of porous PTFE composites with
different NaHCO, content (Graphite 2 %)
(a) NaHCO; 0 %, (b) NaHCO, 1 %,
(c) NaHCO; 2 %, (d) NaHCO; 3 %
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Fig. 5 Comparison of weight increase after 1 hour.
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Fig. 6 SEM photos of porous PTFE composites with

different NaHCO; content at sliding speed 1.0
m/s (graphite 2%)
(a) NaHCO; 0 %
(c) NaHCO4 2 %

(b) NaHCO, 1 %
(d) NaHCO, 3 %
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Fig. 7 SEM Photos of porous PTFE composites with
graphite(2%) and NaHCO,(3%) at different
sliding speed.

(a) 1.0 m/s (b) 1.5 m/s
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Fig. 8 Relationship between friction coefficient and
sliding distance of porous PTFE composites with
different NaHCO, content (without lubrication).
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Fig. 9 Relationship between friction coefficient and sliding
distance of porous PTFE composites with different
NaHCO, content (with lubrication).
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