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Abstract: In order to investigate the mechanism of the influence of polytetrafluoroethylene (PTFE) on the tribological
properties of poly-ether-ether-ketone (PEEK)-based porous bearing cage materials and their service performance under
extreme working conditions, a PTFE/PEEK binary composite porous material with gradient change of PTFE content was
prepared by fused deposition moulding (FDM) process, and the material was modified. Based on the high-temperature
(200 °C) and long-lasting (6 h) test environment, the mapping laws of PTFE content and modification treatment of the
composites and the tribological performance under extreme working conditions were investigated. The results show that
under high-temperature conditions, heat treatment modification can significantly improve the wear resistance of the
material, and the filling of PTFE can improve the self-lubrication performance of the specimen. However, a lower PTFE
content will lead to an increase in the wear rate of the composite, when the PTFE mass fraction reaches 12% or above, the
wear rate of the composite can be reduced by 6.08%. Under the long-lasting test conditions, heat treatment modification
provides a good opportunity to maintain the oil transporting and oil retaining properties of the porous structure in the long
term. The friction factor of the specimens is reduced by 39.31% on average, and the average friction factor of the

specimens is reduced by about 31.92% as the content of PTFE tends to be reasonable, and the wear resistance of the
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material is improved significantly.
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Fig.1 Dry friction performance under high-temperature condition
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