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Physical and Electrical Properties of Nanocrystalline Carbon Films Prepared with Ti
Concentration for Contact Strip Application of Electric Railway
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(Yong Seob Park : Ho-Sung Jung * Chulmin Park)

Abstract - In this work, we have fabricated the nanocrystalline carbon films by using unbalanced magnetron sputtering
method with graphite and Ti targets for contact strip application of electrical railway. The power density of graphite
target was fixed and the power density was increased for the increase of Ti concentraion in TiC films. We investigated
the hardness, surface roughness, contact angle, resitivity, HRTEM and XPS of TiC films with Ti concentration. The
hardness and resistivity were improved with increasing Ti concentration. These results indicate that the improvement of
hardness and resistivity is related to the increase of sp2 clusters in TiC films.
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Contact strip of railway, Magnetron sputtering, Hardness, Contact angle, Surface roughness, Resistivity
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Fig. 1 The variation of Ti concentration with increasing Ti
power target density.
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Fig. 2 Cis XPS spectra of TiC thin films prepared with
various Ti concentrations.

35
©
o 30f ,,§ %
» o9
g ’
Q
c
T 25}
S
©
T
20 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24

Ti Concentration [%]

a8 3 Ti 5o e TiC e A2 &4
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concentration.
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Fig. 4 Rms surface roughness and contact angle variations
of TiC films as a function of Ti concentration.
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