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IR spectrum: PTFE-Alumina Polymers on DLC
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Polytetrafluoroethelyne (PTFE) is a low friction polymer with a high wear rate. Thus, itis 0.8 wWorn PTFE + 20% PEEK S8 H ' Worn PTFE + S5%Alumina SS
commonly filled with other polymers/metal powders to add structure and reduce the wear rate. _ 1500 PTEE I
Diamond-like carbon (DLC) coatings have high hardness and low friction, but filled PTFE has yet J. \ v | 1
to be tested on a DLC countersurface to determine its frictional and wear properties. In this B 0.6 f 0
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moderate improvements for the PEEK samples as well. Fourier Transform Infrared (FTIR) a0 \ VA =
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friction)
— Two polymer mixtures were prepared: PTFE filled with 5% alumina . , , o S
Standard deviation of p 0.0155 | 0.0126 | 0.0081 0.0076 (AL,O.) by weight and PTFE filled with 20% PEEK by weight. The The frictional properties of the PTFE-Alumina composite improved significantly from SS to
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Steadv state 01395 | 0.2291 | 0.1487 01308 sowders, in their specified ratios, were added to isopropyl alcohol DLC. A.reductlon |n. the coefﬂC!en’t of friction of 39% was observed on DLC as compa.red to
y & . y . - (IPA) and mixed via sonication in three intervals of five minutes SS, while the Alumina composite’s wear rate was more than halved at steady state (Figure
Standard deviation of steady 0.0139 | 0.0144 | 0.0075 0.0039 The IPA was allowed to evaporate fully from the mixture over a 1). The PEEK-PTFE composite demonstrated an extreme reduction in wear rate of over an
state week. After drying, the dry mixtures were placed into a cylindrical order of magnitude, though a mild increase in the coefficient of friction was observed on
H AN Comypreésed ur:'der PN loag’for . minutﬁ g the DLC. For the IR of the surface of the PEEK-PTFE composite, the peaks at 1490 cm-',
Average total wear rate 5.3661 | 9.3219 | 5.5822 | 11.368 cylinders were sintered at 500° C on a controlled heating Curve 1590 cm™, and 1650 cm™ which are characteristic of PEEK increased more for the samples
10-8 3/N x : . : slid against steel than the DLCs (Figure 2). This suggests that the surface of the sample slid
[ mm m] and machined into 6.25x6.25x12.5 mm rectangular prisms. These o stonl had more rabust PEEK oresance at the surt The IR of the PTEEAlurmin
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y . . . . were loaded into a reciprocating tribometer. Diamond-like Carbon surface had decreasing 1200 cm™', and 1150 cm™ peaks indicating less PTFE at the surface
[1 0-8 mm3/N><m] (DLC) thincoating was deposited on SS 304.to create the compared to the unworn samples (Figure 3). The PTFE-Alumina sample slid against DLC

had more PTFE present at the surface. More carboxylates, indicated by the peaks at 1660
cm, were produced on the surface of the samples rubbed against stainless steel counter
samples compared with the DLC counter samples. Taken together, this data indicates that
while DLC does reduce the wear rate of both composites, the primary mechanism in the

countersamples, which were secured in the tribometer. A normal
load of 250 N was applied to each sample. The samples
underwent multiple sets of 40 mm cycles, ranging from 1k to 200k
cycles in a chamber at 25° and 26% humidity. The samples and

Figure 1: Experimental Friction and Wear Data

. . reduction of wear in Alumina is indirect through the reduction in friction, while the
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systems. Finding materials that can reduce friction and wear rates in these systems can the last 5 sets (400k to 1200k cycles). CQUld prove valuable n determining what other compounds are likely to exhibit improved
substantially reduce their costs and improve their efficiencies. Polytetrafluoroethylene (PTFE) is a tribochemical properties when rubbed on DLC.
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