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Tribological Wear Behavior of PTFE Impregnated with Cu Nano
Particles

A . Zles . 2l . FTAA

S. Y. Kim, E. B. Kim, Q. Yoo and C. S. Ju

(A4 : 201048 3€ 16¥, Y : 20109 7€ 159, AHEA : 2010 7€ 199)

Key Words : PTFE(E| &), Copper Nano Particles(72] Y= YA}, Impregnation(3H3), Tribological Wear(#%
ul®), Sliding Load and Velocity(€&teld 3% ¥ £5 ‘

Abstract - In order to investigate tribological effects of nano copper particles impregnated(CuN) on surface
polytetrafluoroethylene(PTFE) on sealing wear and an experimental study was carried out to determine the wear
behavior of copper nano-particles impregnation two kind thickness in super critical CO. liquid. Experimental
results showed that the friction coefficients of CuN PTFE at the low sliding speed(0.44m/s) and the oil
temperature (60°C) were higher than that of virgin PTFE. And a thin nano copper particles impreganated thickness
was formed on the surface in the PTFE and the specimen with this treatment has much better friction properties
than the original one. Fortunately, at the high load(80 N) and the oil temperature, the friction coefficient of CuN

PTFE was lower than that of virgin PTFE. This evidenced the load carrying capacity of CuN PTFE was much
better than that of virgin PTFE under the high load condition(80 N) specially. Therefore, it can be concluded that
the friction coefficient variation of CuN PTFE is very small but its wear rate decreases greatly with increase in
sliding speed.
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Fig. 1 Schematics apparatus for the impregnation of
copper nano particles into PTFE
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Fig. 3 Schematic diagram of the pin on disc type
apparatus(a), specimen(b) and disc (c).
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14) Speed control volume 15) Valve
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Table 1 Mechanical properties of specimens

Specimens
Properties PTFE CN/PTFE BRASS
(Unit)
Roughness
Ra (um) 0.04 0.06 0.8
Hardness g _
Hy (N/mm) 2732 5560 118196
Densi
(g/cmt}, 2.15 2.52 8.4
Tensile
Strength/Yield 21-34 4042 124-310
(MPa)
Me"’(‘%)p"mt 327-340 327340 | 900-940

Table 2 Test conditions of PTFE impregnation

Impregnation Thickness 1.5~2.5 pm
Linear Velocity 0.24 ~ 0.94 U6
Applied Load 20 ~ 80 N
Environments Lubrication Oil, 60°C.
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Fig. 4 Micro cross-sectional structure of PTFE
impregnated with nano copper particles.
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Fig. 6. EDX analysis of PTFE impregnated with

nano scale copper particles.
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Fig. 7 Variations of friction coefficient with load at
sliding speed of 0.44 m/s and 600C.
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Fig. 8 Variations of wear rate with load at sliding
speed of 0.88 m/s and 600C.
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