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Fig. 1 Structural differences between PE and PTFE": (a) zigzag conformation of polyethylene (PE); (b) helical
conformation of polytetrafluoroethylene (PTFE)
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Fig. 2 Morphological and elemental analysis of pristine and modified PTFE fibers: (a) SEM image of a pristine
PTFE fiber; (b, d) SEM images of PTFE-g-MMA fibers; (¢) TEM image of a pristine PTFE fiber. (¢) EDS elemental
mapping of a selected area on a PTFE-g-MMA fiber2"; (f) TEM image of a PTFE-g-MMA fiber
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Fig. 3 Analysis of wear morphologies: (a) wear track on the PF@PSPMS coating and (b) corresponding steel ball
surface; (c) wear track on the PF liner; (d) wear track on the PF@PSPMS liner; (e, f) distribution and transfer of
PSPMS within the wear track of the PF@PSPMS liner!24!
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Fig. 4 SEM micrographs of the worn surfaces of (a, ¢) an uncoated AISI 304 steel disc and (b, d) a Cr:0s-coated
disc after a pin-on-disc sliding wear test against a GF-PTFE composite pin. The test was conducted at a load of 10 N
and a speed of 1.8 m/s. Panels (a) and (b) are overview images, while (c) and (d) are detailed, magnified views!26!
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Fig. § SEM-BSE micrographs of the worn surfaces on (a) PEI/PTFE/ZT and (b) PEI/PTFE, with their
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corresponding EDS maps shown in (c) and (d), respectively. The tests were conducted at ¢ = 23 °C/’]
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PTFE molecular chain
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Fig. 6 Cross-sectional FESEM images of (a) sSiO-/PTFE and (b) mSiO:/PTFE. TEM images of ultrathin sections of
the composites: (c) sSiO/PTFE and (d) mSiO/PTFE. () Schematic diagram illustrating the physical interaction
mechanism between mSiO: and the PTFE molecular chains'®!
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Fig. 7 Surface morphology of the material(s) at 200 MPa: (a) surface morphology 1; (b) surface morphology 2; (c)
corresponding EDS map!4?!
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Progress on Research of the Anti-Friction Performance of
Polytetrafluoroethylene Materials
Xiaoyu Cao' 2, Xu Zhang?, En Dang'- 2, Su Luan', Jianxu Hao'!, Chenhui Guo?, Xiaojing Yu>3, Kang
Zhao?*?
(1. Baoji Petroleum Machinery Co Ltd, Baoji 721002, China; 2. School of Materials Science and
Engineering, Xi’an University of Technology, Xi'an 710048, China; 3. Shaanxi Province Key Laboratory

of Corrosion and Protection, Xi’an University of Technology, Xi'an 710048, China)

ABSTRACT: Polytetrafluoroethylene (PTFE), renowned for its exceptional self-lubricating properties,
extremely low friction coefficient, outstanding chemical stability, and wide temperature tolerance, holds
an irreplaceable position in the field of anti-friction materials. It has become one of the preferred materials
for criticalfriction pairs in high-end equipment and precision machinery. To further enhance its
comprehensive performance and expand its application boundaries, researchers worldwide have focused
on optimizing the tribological behavior of PTFE through techniques such as filler modification, surface
treatment, and composite material preparation in recent years. This review systematically summarized the
research progress on PTFE-based anti-friction materials, with a particular emphasis on optimization
strategies for modification processes, interfacial interaction mechanisms, and their impact on tribological
properties. Additionally, it comprehensively analyzed the influence of environmental and operational
factors, including temperature, humidity, load and counterface materials, on the tribological performance
of PTFE. The review also outlined the specific applications and emerging trends of PTFE and its
composites in traditional and cutting-edge fields such as aerospace, mechanical engineering, and the
automotive industry. By synthesizing existing research findings, identifying key challenges, and
highlighting development bottlenecks, this review aims to provide theoretical guidance and technical
direction for future studies on PTFE anti-friction materials, thereby promoting their innovative
applications across a broader range of industrial scenarios.

Keywords: polytetrafluoroethylene; anti-friction materials; modification processes; interface; tribological

properties



