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Preparation and Tribological Properties of PTFE Films
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Abstract: Polytetrafluoroethylene (PTFE) film coatings with 0, 1.3% and 3.8% naro-two-di-
mensional black phosphorous were prepared on 7050 aluminum alloy by spin coating method. The
friction wear test was carried out by using ball-on-disk tribometer with the selection of load as 1 N
(contact pressure ;: 501 MPa), 2 Hz frequency and 5. 3mm sliding displacement (mean linear ve-
locity 21. 2mm/s) . Three-dimensional white light and environmental scanning electron micro-sco-
py (ESEM) were used to characterize the wear amount and morphology of the coatings. The coef-
ficient of friction (COF) of PTFE coatings with black phosphorus content of 1. 3% and 3. 8% de-
creased by 23% (COF: 0.079) and 27% (COF: 0.074), respectively, while the wear rate de-
creased from 2. 554X 10 mm*N "'m™" to 0. 758 X 10 *mm* N "'m~"' (decreased by 70.3% ) and
0.156X10 *mm*N 'm™ ! (decreased by 93.8%) . The results show that the black phosphorus
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and PTFE composite with 2-D layered and unique honeycomb structure can not only provide good

lubrication, but also greatly improve the wear resistance of PTFE.
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Fig. 1  Schematic diagram of the microstructure of BP
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Fig. 2 Typical AFM images with thickness profile
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Fig. 3  Schematic representation of a spin coater
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Fig. 4  Stages of the sintering process
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Fig. 5 Composite film coating sample
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Fig. 8  White light interferometry images of the PTEF
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