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Friction wear behavior of diamond-like carbon films
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Abstract: Diamond-like carbon (DLC) films were prepared
on the surface of carbide tool by plasma chemical vapor
deposition. The hardness and friction wear properties under
different loads and at different rotation speeds for the tools
with and without DLC films, as well as the sliding friction
behavior of the tools with DLC films under water and oil
lubricating conditions were studied. The results showed that the
average hardness of the tools with DLC films is 2 099.9 HV,
an increase of 48.3% as compared with the untreated carbide
tool. The friction factors of the tools with DLC films are
remarkably lower than that of the tools without DLC films.
The wear rate is increased with increasing load, but
decreased with increasing speed. The friction effect under oil
lubrication is decreased more efficiently than that under
water lubrication.
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Figure 1 Schematic diagram of friction wear test
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Figure 2 AFM morphology of DLC films
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Table 1 Test results of performance parameters for different
DLC coating samples

WS BERTRES/HY BEJEIEE/HY Slum KRS jum
1 1402.4 2096.7 3.8 0.509
2 14338 21125 36 0.541
3 1421.3 2156.2 43 0.532
4 1412.2 2034.5 3.7 0.534
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Figure 3 Variation of average friction factor with load for the
tools with and without DLC film at rotation speed of 100 r/min
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Figure 4 Variation of wear rate with load for the tools with
and without DLC film
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Figure 5 SEM images of DLC films after friction wear under
different loads
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Figure 6 Variation of average friction factor with rotation
speed for the tools with and without DLC film
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Figure 7 Variation of wear rate with rotation speed for the
tools with and without DLC film
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Figure 8 SEM images of the tool with DLC film after friction
wear at different rotation speeds
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Figure 9 SEM images of the tool with DLC film after friction
wear under different lubricating conditions
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