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Effects of Different Mixing Processes on Properties of PTFE Composites
Fan Xuefeng, Xu Yongkun, Li Meng
(Zhejiang Changsheng Slide Bearing Co., Ltd, Jiaxing 314100, China)

Abstract : The effects of different mixing equipment and mixing process on the mechanical properties, tribological properties
of polytetrafluoroethylene (PTFE) composites were studied. The mixing characteristics of mixing equipment commonly used in in-
dustry and its applicability to PTFE mixing were analyzed and evaluated. Then carbon fiber and alumina commonly used in produc-
tion were selected as PTFE fillers. The fillers were treated with silane coupling agent, and then PTFE composites were prepared by
cold pressing sintering method. The effects of different process parameters such as temperature and rotating speed on the dispersion
and properties of composites were studied. The cross-sectional morphology, mechanical properties and tribological properties of the
composites were characterized by optical microscope, universal material testing machine, impact testing machine and ring-block
friction testing machine. The results show that the maximum temperature in the mixing process is the key factor affecting the mix-
ing of PTFE. Controlling the maximum temperature in the mixing process to be lower than 19°C and increasing the speed of the high
speed mixer can improve the dispersion uniformity of composites, but too high speed will cause PTFE heating and agglomeration.
When the PTFE raw material is pre-cooled and cooled by liquid nitrogen in the mixing process, and the speed of the high speed mix-
er reaches 2 500 r/min, the mixing dispersion effect and comprehensive performance of composite are the best. The tensile strength,
elongation at break and impact strength reach 17.5 MPa, 100% and 65.2 kJ/m” respectively, and the wear rate and friction coeffi-
cient are 6.38 x 10 mm®/(N - m) and 0.21 respectively.

Keywords : polytetrafluoroethylene ; blending modification ; mixing process ; composite
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