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Humidity Dependence of Tribological
Behavior of DLC Films
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Diamond-like carbon (DLC) film was deposited using benzene (CgHs) by
r.f-plasma assisted chemical vapor deposition, The tribological properties of
the DLC film were tested by rotating ball-on-disc type tribometer isolated by
a chamber, The tribological test was performed in air environment of rela—
tive humidity ranging from 0 to 90% in order to observe the tribological be—
havior of the DLC film with the change of humidity, We used steel ball and
DLC coated steel ball to investigate the effect of the counterface material,
Using steel ball, the friction coefficient of DLC film increased from 0,025 to
0.2 as the humidity increased from 0% to 90%. In case of DLC coated steel
ball which didn’'t form the Ferich debris, the friction coefficient showed
much lower dependence of humidity as 0,08 in relative humidity 90%. We
confirmed that the high humidity dependence of the friction coefficient us—
ing steel ball resulted from the increase of debris size with humidity and
the formation of Ferich debris by the wear of steel ball, And the friction
coefficient was immediately dropped when the relative humidity changed
from 90% to 0% during test using steel ball, From this result, we confirmed
that the effect of the Ferich debris on the friction coefficient was that Fe
element in debris formed the highly sensitive graphitic transfer layer to

humidity,

Keywords : Diamond-like carbon, Humidity dependence, Fe rich debris,

Counterface materials, Graphitization
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