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Effect of Graphite Content on Properties of PEEK Composite Coatings
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Abstract In this paper, polyetheretherketone is modified by graphite and polytetrafluoroethylene. The PEEK
composite coatings with different graphite mass fraction are prepared on the surface of stainless steel by cold pressing
sintering method controling the mass ratio of polytetrafluoroethylene and polyether ether ketone unchanged. The results
show that the crystallinity of the PEEK composite coating decreases gradually, the hardness of the coating firstly in-
creases and then decreases, the friction coefficient of the composite coating decreases, the wear rate decreases first
and then increases with the increase of the graphite mass fraction. When the mass fraction of graphite is 4% , the hard-
ness is the highest (21.78HV) , the friction coefficient is 0.0461, the lowest wear rate is 2.06x10™° mm’/(N-m).
The wear resistance of the coatings significantly increase compared to the previous study. However, the high graphite
mass fraction will decrease the flexibility of molecular chain. The segment movement is declined. The wear resistance

of the coating is greatly reduced.
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Tab.1 Properties of coatings with different

mass fraction of graphite

specimen Gr content crystallinity hardness friction wear rate

number  /wi% /% (HV) coefficient ~/mm®+(N+m) ™!
A 2 81.90  20.92 0.0809 6.43%107°
B 4 63.77  21.78 0.0461 2.06x107°
C 6 54.64  18.78 0.0442 1.08x107°
D 8 46.35 1743 0.0429 1.51x1073
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Fig.1 XRD patterns of coatings
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Fig.2  Variation of hardness as a function of

graphite content of coating
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Fig.3  Friction coefficient curves of coatings A,B,C,and D
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