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Effect of Bias and Environment on the Tribological Behavior
of Diamond - like Carbon Films by Linear Ion Source
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(1. Ningbo Institute of Material Technology & Engineering , Chinese Academy of Sciences, Ningbo 315201, China
2. Graduate University of Chinese Academy of Science, Beijing 100049, China)

Abstract: Diamond - like carbon films were deposited on p —Si(100) substrates by a linear anode layer ion beam system
using the precursor gas of methane. Effects of the substrate negative bias and the testing environment on the tribological
behaviors of the films were considered. Results show that hardness and elastic modulus reached their maximum at the
substrate bias of —50 V. When testing in ambient air, films prepared at various substrate bias exhibited good anti — wear
property, and there was no significant difference between their tribological behaviors. Also, friction coefficients were very
sensitive to the testing environment, mainly as a result of the tribochemical reaction at the tribological interface.
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Table 1 Deposition
parameters of DLC films by LIS system

Deposition Cleaning Deposition
parameters process process
Ar / scem 40 0
CH,/ scem 0 40
Ton Source Current / A 0.2 0.2
Negative substrate bias / V 100 0, 50, 100, 200, 350
Deposition time / min 10 Varies with deposition rates
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Fig. 1 Hardness and elastic modulus of DLC films as
a function of negative substrate bias
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Fig.2 sp’ concentration of DLC films determined by XPS
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Fig.3 G peak position and /(D) /I(G) of DLC films
fitted by Raman spectrum
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Fig.4 Average friction coefficient and wear rate of DLC

films under ambient Air
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Fig.5 Surface morphologies of DLC films at — 100 V under ambient Air
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Fig.6 Friction coefficient and wear rate under

different testing atmosphere
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Fig.7  Surface morphology of wear scar of counter ball at various test environment
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