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Tribological Properties of DLC film on Modified Surface
by TiC Plasma Immersion lon Implantation and Deposition
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Abstract

Effects of ion implantation and deposition on the tribological properties of DLC film as a function of
implanted energies and process times were investigated. TiC ions were implanted and deposited on the Si-
wafer substrates followed by DLC coating using ion beam deposition method. In order to study tribological
properties such as friction coefficient and behavior of DLC film on the modified surface as a function of
implanted energies and process times, we used a ball-on-disc type apparatus in the atmospheric environment.
From results of wear test, as the implanted energy was increased, the friction coefficient was more stable

below 0.1.
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Fig. 1 Schematic of Hybrid Coating System
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Table. 1 Processing parameters for each experiments.

Experiment |
(Introducing Ti-interlayer)

Experiment I1

Process (Me-PIII treatment)

Using lon-gun
Step 1 Anode voltage = 110 V, Anode current =2.0 A
(Ar Pressure =1 Pa
cleaning) Bias voltage = -600 V
Time =5 min

Interlayer Ti-P111

FVAS with  Ti-target(7.5W/cm?) FVAS with Ti-target(7.5W/cm?)
-Current=60A -Current=60A

Step 2 - Voltage =35V - Voltage =35V

Pressure = 0.04 Pa Pressure = 0.04 Pa

Bias voltage = -200 V Bias voltage = -10 ~ -20 kV/

Time =10 min Process time=5, 10, 15, 20 min

Step 3 Using lon-gun

(bLC Anode voltage = 110 V, Anode current=2.0 A
deposition Pressure = 1.33 Pa
using C,H, Bias voltage = -80 V

gas) Thickness of DLC film=1 um
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Fig. 2 Raman spectra of DLC films on TiC PIII&D
treated surface as a function of (a) implanted energies
and (b) process times.
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3.1 Mechanical Properties
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Fig. 3 Variation of (a) residual stress and (b) hardness of
specimens as a function of ion implanted energies.
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Fig. 4 Variation of (a) residual stress and (b) hardness of
specimens as a function of PI11&D process times
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3.2  Tribological Properties
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Fig. 5 Behavior of friction coefficient of DLC films as a
function of (a) ion implanted energies and (b) PIlI&D
process times.
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Fig. 6 Wear rate of DLC films as a function of (a) ion
implanted energies and (b) PI11&D process times.
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