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High Temperature Friction and Wear Properties of PEEK and its PEEK/CF Composite
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Abstract : Polyether ether ketone (PEEK) has excellent comprehensive properties due to its unique structure. However, pure
PEEK material is limited in its wider applications due to poor wear resistance. Filling modification can be used to improve the fric-
tion and wear performances of PEEK. Using vacuum hot pressing sintering technology , pure PEEK and carbon fiber (CF) reinforced
polyether ether ketone (PEEK/CF) composite materials were prepared. The structure, mechanical properties and thermal properties
of the materials were characterized by means of X-ray diffraction, infrared, thermogravimetry, etc. The high temperature friction and
wear properties of prepared materials were characterized and analyzed by means of multi-functional friction and wear tester, three-
dimensional profiler, scanning electron microscope, etc. The results show that the addition of CF does not change the structure of
PEEK. Compared with pure PEEK material, the hardness of PEEK/CF composite material slightly increases, while the tensile prop-
erties decrease. The wear of PEEK material first decreases and then increases, that wear of PEEK/CF composite material first
increases and then decreases. Under relatively low environmental temperature conditions, the wear mechanism of PEEK and PEEK/
CF composites are abrasive wear and adhesive wear. Under high temperature conditions of 200 °C, pure PEEK material exhibits
adhesive wear and fatigue wear, while PEEK/CF composites exhibit slight adhesive wear.

Keywords : polyether ether ketone ; polymer composites ; structure ; friction ; wear
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